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Abstract
This document resolves several issues around resource reservation in DBand. It provides corrections to TS operation to ensure robust and efficient operation of multiple Traffic Streams
, with attention to bidirectional operation and efficiency, set up and deletion, and coexistence (
e.g., multiple PAL streams and LAN traffic
).
This document is provided as part of resolution to CID 3037.
)




[bookmark: _Toc290292355]Background and problem statement

The 802.11ad MAC and PHY, while part of the IEEE Wireless LAN standard, is well-equipped to address PAN appliations. Focusing on low-overhead relatively simple point-to-point scenarios, PAN applications hardly make use of IP protocol and instead on rely on MAC-level TID-based mux/demux for traffic streams. They make use of Service Periods and present a dynamic setup for Traffic Streams (TSs).
[image: ]
We propose several improvements and corrections around allocation model (TS addition and deletion). One important change is to decouple the lifetime of pseudo-static allocations (airtime allocations) from the flows (TSs or TSPECs) these allocations carry, i.e., allocations are allowed to persist independent of the flows they carry.

Another change is to address lack of semantics to describe type of pseudo-static allocation (SP, CBAP and possibly more). The proosed DBand TSPEC provides the necessary semantics.

Access policy for TSPECs in DBand is currently set to an undefined  “DBand Channel Access”. Instead of a single DBand-specific access policy, we define multiple access policies in DBand that directly match OBand access policies, specifically, contention-based (EDCA), contention-free (Service Period Channel Access, or SPCA), and SPCA/EDCA Mixed Mode (SEMM) that allows flows using Service Periods to continue during CBAPs.

[image: ]

Allocation and flow decoupling has been made possible by managing allocations through a separate Allocation ID (instead of a TID/TSID bound to the allocation). In short, multiple TIDs can be attached to or detached from a single Allocation ID.

[image: ]
Allocation deletion rules have been defined, in particular, PCP/AP can delete/remove any allocation at any point in time, but non-PCP/non-AP stations are allowed to delete only allocations for which they they are a sourec or destination. 
[image: ]
Clear definition of acess policies also clears the way to specify TID rules for each access policy, specifically, TID range of 0-7 for EDCA TSs and TID range of 8-15 for SPCA and SEMM TSs.

[image: ]
Examples of allocation and flow management are shown below.

[image: ]
[image: ]
Here is a summary of TID, TSID and UP rules. TSs with SEMM access policy keep their TID 8-15 when sent during a contention-based period (similar to HEMM TSs).
[image: ]
Here is an overview of the change to DBand TSPEC element. Each allocation is managed independent from the flows it carries, through an Allocation ID.
[image: ]
The allocation is refelected in the extended schedule element advertised by PCP/AP. Allocation ID uniquely identifies an airtime allocation for a given source and destination pair. A flow (TS) can be set up to use an allocation by specifying the Allocation ID in the TSPEC.
[image: ]
A few TS addition, deletion scenarios are shown below. Note how TSs can be added and deleted in any order. Also note CBAPs (with unicast source AID) can be allocated using DBand TSPECs, just like Service Periods.
[image: ]
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[bookmark: _GoBack]And finally, a summary of proposed changes.
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Editor instruction: insert the following abbreviations and acronyms:

	SEMM
SPCA
	SPCA, EDCA mixed mode
service period channel access


 


[bookmark: _Toc222659835][bookmark: _Toc222660400][bookmark: _Toc222806081][bookmark: _Toc222806657][bookmark: _Toc222807478][bookmark: _Toc222809196][bookmark: _Toc222659836][bookmark: _Toc222660401][bookmark: _Toc222806082][bookmark: _Toc222806658][bookmark: _Toc222807479][bookmark: _Toc222809197][bookmark: _Toc222659837][bookmark: _Toc222660402][bookmark: _Toc222806083][bookmark: _Toc222806659][bookmark: _Toc222807480][bookmark: _Toc222809198][bookmark: _Toc215554652][bookmark: _Toc215582561][bookmark: _Toc213489736][bookmark: _Toc213492689][bookmark: _Toc214612903][bookmark: _Toc214805454]
[bookmark: _Toc290292372]4.3.7 QoS BSS: The QoS network

The third mechanism, designated the service period (SP) access or service period (SP) channel access (SPCA), is applicable only to the DBand and allows for the reservation of channel time with the PCP/AP. A STA based on its requirements requests the PCP/AP for SPs, which can be used for transmission to any other STA in the BSS. The request is initiated by the SME of the STA. The PCP/AP either accepts or rejects the request based on an admission control policy. If the request is accepted, the PCP/AP uses the Extended DBand Schedule element to schedule SPs for communication between the source and destination DBand STAs indicated within the request. Details of this mechanism are provided in 9.33.7.2 Service period (SP) allocation, 9.33.7.4 Pseudo-static allocations, 9.33.7.6 DBand Protected Period and 10.4. 
[bookmark: _Toc288828515][bookmark: _Toc290292443]6.3.26 TS management interface
[bookmark: _Toc288828517][bookmark: _Toc290292445]6.3.26.2 MLME-ADDTS.request
[bookmark: _Toc288828519][bookmark: _Toc290292447]6.3.26.2.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-ADDTS.request (
DialogToken,
TSPEC,
TCLAS,
TCLASProcessing,
ADDTSFailureTimeout,
STAAddress,
Extended DBand TSPEC,
Multi-band,
U-PID,
VendorSpecificInfo
)

Editor Instructions: insert the following entries in the table:

	Name
	Type
	Valid range
	Description

	STAAddress
	MACAddress
	
	Specifies the MAC address of the peer STA. Only included in case this refers to the PTP TSPEC.

	Extended DBand TSPEC
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TSID, traffic characteristics, and QoS (scheduling) requirements of the TS DBand allocation of concern.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number where the TSID is to be established. The parameter is absent if the TSID is intended to be established on the same frequency band and channel where the ADDTS Request is transmitted.

	U-PID
	As defined in the frame format
	As defined in 8.4.2.133
	This parameter is optionally present and specifies the parameters of the LLC for the purpose of (de)multiplexing of frames associated with the TSID. 



[bookmark: _Toc288828520][bookmark: _Toc290292448]6.3.26.3 MLME-ADDTS.confirm

[bookmark: _Toc288828521][bookmark: _Toc290292449]6.3.26.3.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-ADDTS.confirm(
ResultCode,
DialogToken,
TSDelay,
TSPEC,
Schedule,
TCLAS,
TCLASProcessing,
STAAddress,
Extended Schedule,
Extended DBand TSPEC,
Multi-band,
U-PID,
VendorSpecificInfo
)

Editor Instructions: change the table as indicated below:

	Name
	Type
	Valid range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, REJECTED_WITH_SUGGESTED_CHANGES, REJECTED_FOR_DELAY_PERIOD, TIMEOUT, SUCCESS_STA_IN_DOZE_MODE, REJECT_U-PID_SETTING
	Indicates the results of the corresponding MLMEADDTS.request primitive.

	…
	…
	…
	…

	STAAddress
	MACAddress
	
	Specifies the MAC address of the peer STA. Only included in case this refers to the PTP TSPEC.

	Extended Schedule
	As defined in the frame format
	As defined in 8.4.2.115
	Specifies the schedule information of the TS.

	Extended DBand TSPEC
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TSID, traffic characteristics, and QoS (scheduling) requirements of the TS DBand allocation of concern.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number where the TSID is to be established. The parameter is absent if the TSID is intended to be established on the same frequency band and channel where the ADDTS Request is transmitted.

	U-PID
	As defined in the frame format
	As defined in 8.4.2.133
	This present is optionally present and specifies the parameters of the LLC for the purpose of (de)multiplexing of frames associated with the TSID. 




For the ResultCode value of SUCCESS or SUCCESS_STA_IN_DOZE_MODE in the DBand, the Extended DBand TSPEC and the optional TCLAS parameters describe the characteristics of the allocation or TS that has been created (or modified); and the specified (nonzero) parameters exactly match those of the matching MLME-ADDTS.request primitive.

For other values of ResultCode in the DBand, no new allocation or TS has been created. In the case of REJECTED_WITH_SUGGESTED_CHANGES or REJECT_U-PID_SETTING, the Extended DBand TSPEC, Multi-band and U-PID represent an alternative proposal by the peer STA. In such cases, A an allocation or TS is has not been created with this definition. If the suggested changes are acceptable to the STA, it is the responsibility of the STA to set up the allocation or TS with the suggested changes.

If this is the result of a modification of an existing allocation or TS, the status of that allocation or TS remains unchanged.

[bookmark: _Toc288828522][bookmark: _Toc290292450]6.3.26.3.3 When generated

Editor instruction: in the second paragraph, replace “HC” by “DBand STA/HC”

[bookmark: _Toc288828523][bookmark: _Toc290292451]6.3.26.4 MLME-ADDTS.indication

[bookmark: _Toc288828524][bookmark: _Toc290292452]6.3.26.4.1 Function

Editor instruction: change the first paragraph as indicated

This primitive reports to the DBand STA/HC’s SME the request for adding (or modifying) a TS.

[bookmark: _Toc288828525][bookmark: _Toc290292453]6.3.26.4.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-ADDTS.indication (
DialogToken,
STAAddress,
TSPEC,
TCLAS,
TCLASProcessing,
Extended DBand TSPEC,
Multi-band,
U-PID,
VendorSpecificInfo
)

Editor Instructions: insert the following entries in the table:

	Name
	Type
	Valid range
	Description

	Extended DBand TSPEC
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TSID, traffic characteristics, and QoS (scheduling) requirements of the TS allocation of concern.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number where the TSID is to be established. The parameter is absent if the TSID is intended to be established on the same frequency band and channel where the ADDTS Request is transmitted.

	U-PID
	As defined in the frame format
	As defined in 8.4.2.133
	This present is optionally present and specifies the parameters of the LLC for the purpose of (de)multiplexing of frames associated with the TSID. 



[bookmark: _Toc288828526][bookmark: _Toc290292454]6.3.26.4.4 Effect of receipt

Editor instruction: in the second paragraph, replace “HC” by “DBand STA/HC”

[bookmark: _Toc288828527][bookmark: _Toc290292455]6.3.26.5 MLME-ADDTS.response

[bookmark: _Toc288828528][bookmark: _Toc290292456]6.3.26.5.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-ADDTS.response (
ResultCode,
DialogToken,
STAAddress,
TSDelay,
TSPEC,
Schedule,
TCLAS,
TCLASProcessing,
Extended Schedule,
Extended DBand TSPEC,
Multi-band,
U-PID,
VendorSpecificInfo
)

Editor Instructions: change the table as indicated below:

	Name
	Type
	Valid range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, REJECTED_WITH_SUGGESTED_CHANGES, REJECTED_FOR_DELAY_PERIOD, SUCCESS_STA_IN_DOZE_MODE, REJECT_U-PID_SETTING
	Indicates the results of the corresponding MLMEADDTS.request primitive.

	…
	…
	…
	…

	Extended Schedule
	As defined in the frame format
	As defined in 8.4.2.115
	Specifies the schedule information of the TS.

	Extended DBand TSPEC
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TSID, traffic characteristics, and QoS requirements of the TS allocation of concern.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number where the TSID is to be established. The parameter is absent if the TSID is intended to be established on the same frequency band and channel where the ADDTS Request is transmitted.

	U-PID
	As defined in the frame format
	As defined in 8.4.2.133
	This present is optionally present and specifies the parameters of the LLC for the purpose of (de)multiplexing of frames associated with the TSID. 



Editor Instructions: change the indicated paragraphs as follows:

If the result code is SUCCESS in the OBand, the TSPEC and (optional) TCLAS parameters contain the values from the matching MLME-ADDTS-indication.

If the result code is SUCCESS or SUCCESS_STA_IN_DOZE_MODE in the DBand, the Extended DBand TSPEC and (optional) TCLAS parameters contain the values from the matching MLME-ADDTS-indication.

If the result code is REJECTED_WITH_SUGGESTED_CHANGES in the OBand, the TSPEC and TCLAS parameters represent an alternative proposed TS. The TS, however, is not created. The TSID and direction values within the TSPEC are as in the matching MLME-ADDTS.indication primitive. The difference may lie in the QoS (e.g., minimum data rate, mean data rate, and delay bound) values, as a result of admission control performed at the SME of the HC on the TS requested to be added (or modified) by the STA. If sufficient bandwidth is not available, the QoS values may be reduced. In one extreme, the minimum data rate, mean data rate, and delay bound may be all set to 0, indicating that no QoS is to be provided to this TS.

If the result code is REJECTED_WITH_SUGGESTED_CHANGES or REJECT_U-PID_SETTING in the DBand, the Extended DBand TSPEC, TCLAS, Multi-band and U-PID parameters represent an alternative proposal for the allocation or TS. The allocation or TS, however, is has not been created. The TSID allocation ID value within the Extended DBand TSPEC is as in the matching MLME-ADDTS.indication primitive. The difference may lie in the other parameter values, as a result of admission control performed at the SME of the peer STA on the allocation or TS requested to be added (or modified). If sufficient bandwidth is not available, the QoS values may be reduced. 

[bookmark: _Toc288828529][bookmark: _Toc290292457]6.3.26.5.3 When generated

Editor instruction: in the first paragraph, replace “HC” by “DBand STA/HC”

[bookmark: _Toc288828530][bookmark: _Toc290292458]6.3.26.5.4 Effect of receipt

Editor instruction: in the second paragraph, replace “HC” by “DBand STA/HC”

[bookmark: _Toc288828531][bookmark: _Toc290292459]6.3.26.6 MLME-DELTS.request

[bookmark: _Toc288828532][bookmark: _Toc290292460]6.3.26.6.1 Function

Editor instruction: change the second paragraph as indicated

This primitive may be generated at either a DBand STA/non-AP STA or the PCP/HC.

[bookmark: _Toc288828533][bookmark: _Toc290292461]6.3.26.6.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-DELTS.request(
STAAddress,
TSInfo,
ReasonCode,
STAAddress,
Extended DBand TS InfoDBand Allocation Info,
Multi-band,
VendorSpecificInfo
)

Editor Instructions: insert the following entries in the table:

	Name
	Type
	Valid range
	Description

	STAAddress
	MACAddress
	
	Specifies the MAC address of the peer STA. Only included in case this refers to the PTP TSPEC.

	Extended DBand TS InfoDBand Allocation Info
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TS DBand allocation to be deleted.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number where the TS is to be deleted. The parameter is absent if the TS is intended to be deleted on the same frequency band and channel where the DELTS is transmitted.



[bookmark: _Toc288828534][bookmark: _Toc290292462]6.3.26.6.4 Effect of receipt

Editor Instructions: Change the second paragraph as follows:

This primitive causes the local MAC entity to send out a DELTS frame containing the specified parameters. In the OBand, If this primitive was generated at the HC, the frame is sent to the specified STA’s MAC address. If this primitive was generated at the non-AP STA, the frame is sent to its HC. In the DBand, the frame is sent to the specified STA’s MAC address. In either case, the DELTS frame does not solicit a response from the recipient frame other than an acknowledgment to receipt of the frame.

[bookmark: _Toc288828537][bookmark: _Toc290292463]6.3.26.7 MLME-DELTS.indication

[bookmark: _Toc288828538][bookmark: _Toc290292464]6.3.26.7.1 Function

Editor Instructions: Change the first paragraph as follows:

This primitive reports the deletion of a TS by a specified peer MAC entity or deletion of the TS due to an inactivity timeout (PCP/HC only).

[bookmark: _Toc288828539][bookmark: _Toc290292465]6.3.26.7.2 Semantics of the service primitive

Editor Instructions: Change the primitive as follows:

MLME-DELTS.indication (
STAAddress,
TSInfo,
ReasonCode,
Extended DBand TS InfoDBand Allocation Info,
Multi-band,
VendorSpecificInfo
)

Editor Instructions: insert the following entries in the table:

	Name
	Type
	Valid range
	Description

	Extended DBand TS InfoDBand Allocation Info
	As defined in the frame format
	As defined in 8.4.2.117
	Specifies the TS DBand allocation under consideration.

	Multi-band
	As defined in the frame format
	As defined in 8.4.2.121
	Specifies the frequency band and channel number for the TS under consideration. The parameter is absent if the TS is intended to be deleted on the same frequency band and channel where the DELTS is transmitted.




8.2.4.5.2 [bookmark: _Toc244136920][bookmark: _Toc283013248][bookmark: _Toc283133825][bookmark: _Toc283275947][bookmark: _Toc235400202][bookmark: _Toc290292512]TID subfield

Editor instruction: insert the following row in (Table 8-5 – TID subfield)

	Access policy
	Usage
	Allowed values in bits 0–3 (TID subfield)

	DBand channel access
	UP for either TC or TS
	0-7 for TC and 0-15 for TS



Editor instruction: change (Table 8-5 – TID subfield) as follows

	Access policy
	Usage
	Allowed values in bits 0-3 (TID subfield)

	EDCA
	UP for either TC or TS, regardless of whether admission control is required
	0-7

	HCCA, SPCA	Comment by Payam Torab: The biggest problem with an extended range is that it forces applications that want to do TID-based mux/demux to track a complex binding between TID and time, i.e., if TID-based mux/demux is still of interest with the extended range (which it is), MPDUs would need to be diferntiated not only based on their TIDs, but also based on when they were sent/received. This is the only way  to separate a TC during CBAP withTID 5 (which is using standard A-MSDU format for example), and a TS during SP with TID 5 (which is using short A-MSDU format for example- receive MAC needs to know which is which to be able to correctly parse the MPDU).

Using element of time for filtering is unprecendented, complex, and fragile (think of gliches such as transients during schedule changes, loss of synchronization, guard time etc.). For all practical purposes, eight TSs are adequate for a given source, destination and direction.
	TSID
	8-15

	HEMM, SEMM
	TSID, regardless of access mechanism used
	8-15	Comment by Payam Torab: This one has to be 8-15 because of TID clash during CBAPs.




Editor instruction: insert the following paragraph at end of the subclause 

When a STA operates in the DBand, the TID subfield carries a value in the range 0-7 for a TC and in the range 0-15 for a TS. 


[bookmark: _Toc290292516]8.2.4.5.11 RDG/More PPDU subfield

The RDG/More PPDU subfield of the QoS Control field for DBand frames is interpreted differently depending on whether it is transmitted by an RD initiator or an RD responder, as defined in Table 8-13 (RDG/More PPDU subfield values).

[bookmark: _Toc290292517]8.2.4.5.12 AC Constraint subfield

The AC Constraint subfield of the QoS Control field for DBand frames indicates whether the mapped AC of an RD data frame is constrained to a single AC, as defined in Table 8-12 (AC Constraint subfield values).

Editor instructions: add the following note after Table 8-12

NOTE – The AC of the last data frame received from the RD initiator is determined directly from the TID of the received frame if TID is between 0 and 7 inclusive, or from the UP field of the TSPEC identified by the TID of the received frame if TID is between 8 and 15 inclusive. 	Comment by Payam Torab: This comment should really go in for OBand too (to make AC Constraint work correctly with HEMM); in case of any logistics problems it can be limited to DBand.

[bookmark: _Toc243455411][bookmark: _Toc243461278][bookmark: _Toc243471409][bookmark: _Toc243794713][bookmark: _Toc243455419][bookmark: _Toc243461286][bookmark: _Toc243471417][bookmark: _Toc243794721][bookmark: _Toc236396587][bookmark: _Toc236396588][bookmark: _Toc236396589][bookmark: _Toc236396590][bookmark: _Toc236396593][bookmark: _Toc236396595][bookmark: _Toc236396597][bookmark: _Toc236396599][bookmark: _Toc236396601][bookmark: _Toc236396602][bookmark: _Toc236396603][bookmark: _Toc236396604][bookmark: _Toc236396607][bookmark: _Toc236396609][bookmark: _Toc236396611]
8.3.1.12 [bookmark: _Toc235400223][bookmark: _Ref236718916][bookmark: _Ref236724807][bookmark: _Ref236724978][bookmark: _Ref236726658][bookmark: _Ref236726879][bookmark: _Toc290292539]Service period request (SPR)
The format of the SPR frame is shown in Figure 8. 

	[bookmark: _Ref236557344]Octets:
	2
	2
	6
	6
	5
	2
	4

	
	Frame Control
	Duration
	RA
	TA
	Dynamic Allocation Info
	BF Control
	FCS


[bookmark: _Ref285529172][bookmark: _Toc290293217]Figure 8 SPR frame

When sent in response to a Poll frame (see 9.33.8), the Duration field in the SPR frame is set to the value of the Duration field contained in the Poll frame, minus the value of the Response Offset field contained in the Poll frame multiplied by its unit as specified in 8.3.1.11, minus SIFS, minus the time taken to transmit the SPR frame. When not sent in response to a Poll frame (see 9.33.10 and 10.4.13) and transmitted within an SP or a TXOP allocation, the Duration field is set to the time left in the allocation excluding the SPR transmission time. In all other cases, the Duration field is set to 0. 

The RA field contains the MAC address of the PCP or AP.

The TA field contains the MAC address of the STA transmitting the SP request.

The Dynamic Allocation Info field is defined in 8.4a.2 Dynamic Allocation Info field.

The BF Control field is defined in 8.4a.5 Beamforming Control field.

8.3.1.13 [bookmark: _Toc235400224][bookmark: _Ref243106368][bookmark: _Toc290292540]Grant
The format of the Grant frame is shown in Figure 9. 

	Octets:
	2
	2
	6
	6
	5
	2
	4

	
	Frame Control
	Duration
	RA
	TA
	Dynamic Allocation Info
	BF Control
	FCS


[bookmark: _Ref236392526][bookmark: _Toc290293218]Figure 9 Grant frame

For individually addressed Grant frames the Duration field in the Grant frame is set to cover the time to transmit the remaining Grant frame(s) if required, the related IFS (9.3.2.4 IFS) and the Allocation Duration carried in the Dynamic Allocation Info field. For broadcast Grant frames the Duration field is set to cover for the duration of all remaining Grant frames and the transmission of the following MPDU and its response frame, if required (including appropriate IFS values 9.3.2.4 IFS). 

The RA field contains the MAC address of the STA receiving the SP grant.

The TA field contains the MAC address of the STA that has transmitted the Grant frame. 

The Dynamic Allocation Info field is defined in 8.4a.2 Dynamic Allocation Info field.

The BF Control field is defined in 8.4a.5 Beamforming Control field.


8.4.1.9 [bookmark: _Toc235400244][bookmark: _Ref243729986][bookmark: _Ref243985794][bookmark: _Ref251929235][bookmark: _Ref268684567][bookmark: _Ref271729408][bookmark: _Toc290292567]Status Code field

Editor instruction: change (Table 8-36 Status codes) as follows:

	Status Code
	Meaning
	OBand
	DBand

	39
	The TS has not been created because the request cannot be honored; however, a suggested TSPEC/Extended DBand TSPEC is provided so that the initiating STA may attempt to set another allocation or TS with the suggested changes to the TSPEC/Extended DBand TSPEC
	Yes
	Yes

	47
	The TS or allocation has not been created; however, the PCP/HC may be capable of creating a TS or allocation, in response to a new request, after the time indicated in by the TS Delay or Allocation Delay element
	Yes
	Yes



[bookmark: _Toc241624295][bookmark: _Toc243399499][bookmark: _Toc243455463][bookmark: _Toc243461330][bookmark: _Toc243471461][bookmark: _Toc243794765][bookmark: _Toc241624296][bookmark: _Toc243399500][bookmark: _Toc243455464][bookmark: _Toc243461331][bookmark: _Toc243471462][bookmark: _Toc243794766][bookmark: _Toc277929787][bookmark: _Toc278097065][bookmark: _Toc278195348][bookmark: _Toc278366007][bookmark: _Toc278444570]
8.4.2.32 [bookmark: _Toc277929789][bookmark: _Toc278097067][bookmark: _Toc278195350][bookmark: _Toc278366009][bookmark: _Toc278444572][bookmark: _Toc235400257][bookmark: _Ref236674108][bookmark: _Ref236725223][bookmark: _Ref236725288][bookmark: _Ref243383546][bookmark: _Ref243726337][bookmark: _Ref243730273][bookmark: _Ref244146312][bookmark: _Ref289708690][bookmark: _Toc290292586]TSPEC element

Editor Instructions: insert at the end of the first paragraph

Note that a PTP TSPEC is a TSPEC exchanged between two non-AP DBand STAs. The format of the PTP TSPEC is the same as the TSPEC. 

Editor Instructions: change the second paragraph as follows:

The TSPEC allows a set of parameters more extensive than may be needed, or may be available, for any particular instance of parameterized QoS traffic. Unless indicated otherwise, fields that follow the TS Info field are set to 0 for any unspecified parameter values. STAs set the value of any parameters to unspecified if they have no information for setting that parameter. The non-AP DBand STA that responds with an ADDTS response frame and the HC may can change the value of parameters that have been set unspecified by the STA to any value that it deems appropriate, including leaving them unspecified. 	Comment by Payam Torab: Any DBand STA, including APs, should be able to do this. One end of a TSPEC may happen to be an AP. This is where the PAN side of this MAC comes in: Imagine a smartphone (soft AP) creating a BSS, and now that phone wants to run a WGA PAL with one of its downstrem devices.

Editor Instructions: change (Figure 8-188—TS Info field) to replace the reserved subfield (B17-B23) as follows

	B17-B18
	B19
	B20-B23

	Reliability
	A-MSDU subframe 
	SP TSIDAllocation ID



Editor Instructions: insert the following new paragraph after the list item ending with “A bidirectional link request is equivalent to a downlink TS and an uplink TS, each with the same TSID and parameters.”

The combination of the TSID, source DBand STA AID, destination DBand STA AID and Direction subfields identifies the TS, in the context of the non-AP STA, to which the TSPEC applies. A non-AP STA as a source DBand STA can use the TSID subfield value for an uplink PTP TSPEC and at the same time the non-AP STA as a destination DBand STA can use the same TSID subfield value for a downlink PTP TSPEC. 

Editor instructions: change Table 8-105—Direction subfield encoding as follows: 

	Bit 5
	Bit 6
	Usage

	0
	0
	Uplink (MSDUs are sent from the non-AP STA to HC) and used in a PTP TSPEC when the ADDTS request frame is sent by the non-AP Source DBand STA) 

	1
	0
	Downlink (MSDUs are sent from the HC to the non-AP STA and used in a PTP TSPEC when the ADDTS request frame is sent by the non-AP Destination DBand STA)



Editor instructions: change (Table 8-106—Access Policy subfield) as follows

	Bit 7
	Bit 8
	Usage

	0
	0
	Reserved
DBand Channel Access

	1
	0
	Contention-based channel access (EDCA)

	0
	1
	Controlled channel access (HCCA in OBand, SPCA in DBand)

	1
	1
	Controlled and contention-based channel access (HCCA, EDCA mixed mode (HEMM) in OBand; SPCA, EDCA mixed mode (SEMM) in DBand)



Editor instructions: change the indicated list item as follows 

· The Aggregation subfield is 1 bit in length. The Aggregation subfield is valid only when the access method is HCCA or SPCA  or when the source DBand STA and destination DBand STA of the flow are members of a PBSS/infrastructure BSS or when the access method is EDCA and the Schedule subfield is set to 1. It	Comment by Payam Torab: No change needed - reverting to  .11mb text; there is no need to overload the aggregation bit (which is defined for power saving) in DBand. DBand flow aggregation can be communicated simply by a nonzero Allocation ID. See the Allocation ID text below.
·  The setting of the Aggregation subfield is as follows:
· When the access method is HCCA or when the access method is EDCA and the Schedule subfield is set to 1 the Aggregation subfield is set to 1 by a non-AP STA to indicate that an aggregate schedule is required.
· The Aggregation subfield It It is set to 1 by the AP if an aggregate schedule is being provided to the non-AP STA.
· The Aggregation subfield is set to 1 if the source and destination of the flow are members of a PBSS/infrastructure BSS and the non-PCP/non-AP STA transmitting the ADDTS request that contains the PTP TSPEC element requests an aggregation of a new PTP TS to a scheduled SP whose SP TSID value matches the SP TSID of the PTP TSPEC in the ADDTS request.
· The Aggregation subfield is set to 1 if the source and destination of the flow are members of a PBSS/infrastructure BSS and the non-PCP/non-AP STA transmitting the ADDTS response that contains the PTP TSPEC element has accepted an aggregation of a new PTP TS to a scheduled SP whose SP TSID value matches the SP TSID of the PTP TSPEC in the ADDTS response.
· The Aggregation subfield ItIt is set to 0 otherwise. In all other cases, the Aggregation subfield is reserved. 

Editor instructions: insert the following list items after the last list item

· The reliability field is 2 bits in length and contains an expected reliability index. The reliability index refers to the PER of the PHY (PSDU Packet Error Rate as in 21.3.3.8). The relation between the reliability index and the PER is shown in Table 11. 

[bookmark: _Ref245987402][bookmark: _Toc250654412][bookmark: _Toc290293378]Table 11 Reliability
	Reliability index
	PER

	0
	Not specified

	1
	10-3

	2
	10-4

	3
	10-5



When the reliability field is included in the ADDTS request frame and the direction is set to downlink, and when this field is included in the ADDTS response frame and the direction field is set to uplink, then the value in this field represents the receiver expectation of the PER per specific TSID. This information is provided by the SME using the MLME-ADDTS.request primitive and MLME-ADDTS.response primitives. Together with the Link Margin (9.37) and other implementation specific information, the value can be used by the transmitter to estimate the MCS to be used for this particular TS. 

· The A-MSDU subframe field is 1 bit in length and contains a value that indicates the A-MSDU subframe structure to be used for this TS. The A-MSDU subframe field is set to 0 to indicate the standard A-MSDU subframe structure and set to 1 to indicate the Short short A-MSDU subframe structure. 

· The SP TSID subfield is 4 bits in length and contains a value that is the TSID of the SP(s) for this PTP TSPEC. Different PTP TSPECs that share the same source DBand STA and destination DBand STA can share a single SP TSID through TSPEC aggregation. When the Aggregation subfield is set to 0, the SP TSID subfield is reserved. The SP TSID subfield is only valid in PTP TSPECs, and is reserved otherwise. 
· The Allocation ID subfield is defined only for DBand, and is 4 bits in length. Traffic Streams with the same source DBand STA and destination DBand STA can share an allocation through TSPEC aggregation. The Allocation ID subfield is used as follows:
· When setting up a TS, the DBand STA that transmits an ADDTS Request frame containing a TSPEC or PTP TSPEC element sets the Allocation ID to a nonzero value to identify the allocation it requires to carry the TS. Alternatively, the same DBand STA sets the Allocation ID to zero to indicate any CBAP allocation with broadcast Source AID.
· When setting up a TS, the DBand STA that transmits the ADDTS Response frame containing the TSPEC or PTP TSPEC element sets the Allocation ID to a nonzero value that identifies the allocation carrying the TS. Alternatively, the same DBand STA sets the Allocation ID to zero to indicate any CBAP allocation with broadcast Source AID and Destination AID.
· When deleting a TS, the DBand STA that transmits the DELTS frame containing a TSPEC or PTP TSPEC element sets the Allocation ID to a nonzero value to identify the allocation that is carrying the TS to be deleted. Alternatively, the same DBand STA sets the Allocation ID to zero to indicate no allocation exists to carry the TS to be deleted.

[bookmark: _Toc232842645][bookmark: _Toc235390601][bookmark: _Toc235392800][bookmark: _Toc235394012][bookmark: _Toc235400259][bookmark: _Toc241624308][bookmark: _Toc243399515][bookmark: _Toc243455479][bookmark: _Toc243461346][bookmark: _Toc243471477][bookmark: _Toc243794781][bookmark: _Toc241624309][bookmark: _Toc243399516][bookmark: _Toc243455480][bookmark: _Toc243461347][bookmark: _Toc243471478][bookmark: _Toc243794782][bookmark: _Toc213489832][bookmark: _Toc213492783][bookmark: _Toc214612998][bookmark: _Toc214805549][bookmark: _Toc232842651][bookmark: _Toc232933616][bookmark: _Toc232934248][bookmark: _Toc232934748][bookmark: _Toc232939385]
8.4.2.115 [bookmark: _Ref244244225][bookmark: _Ref244245043][bookmark: _Ref244245322][bookmark: _Ref244245389][bookmark: _Ref244245455][bookmark: _Ref244246465][bookmark: _Ref244246537][bookmark: _Ref244246621][bookmark: _Ref244246650][bookmark: _Toc290292598]Extended Schedule element
The Allocation Control field is defined in Figure 46.

	
	B0-B3
	B0B4-B6
	B1-B4
	B5B7
	B6B8
	B7B9
	B8B10
	B9B11
	B10B12-B15

	
	Allocation ID
	AllocationType 
	TID
	Pseudo-static
	Truncatable
	Extendable
	PCP Active
	LP SC Used
	Reserved

	Bits:
	4
	13
	4
	1
	1
	1
	1
	1
	64


[bookmark: _Ref203553335][bookmark: _Ref214274488][bookmark: _Toc290293255]Figure 46 Allocation Control field 

The Allocation ID field, when set to a nonzero value, identifies an airtime allocation from Source AID to Destination AID. Except for CBAP allocations with broadcast Source AID and broadcast Destination AID, the tuple (Source AID, Destination AID, Allocation ID) uniquely identifies the allocation. For CBAP allocations with broadcast Source AID and broadcast Destination AID Allocation ID is zero.	Comment by Payam Torab: Knut Odman thinks Allocation ID could be made unique per Source AID; with only 15 IDs available, my preference is to fully scope the parameter, especially since it doesn’t add to complexity.

The AllocationType field defines the channel access mechanism during the allocation, with possible values listed in Table xx.is set to 0 to indicate that the allocation is for an SP and set to 1 to indicate that the allocation is for CBAP. If the value of this field is 1, the Destination AID field is set to the broadcast AID. 

Table xx AllocationType field description	Comment by Payam Torab: We anticipate at least two more: alien (to handle multiple PBSS memberships), and private (owner-specific access rules – private MAC). With PHY revisions, allocation types could find even more variants. It is best to keep the field extensible.
	Bit 4
	Bit 5
	Bit 6
	Meaning

	0
	0
	0
	SP allocation 

	1
	0
	0
	CBAP allocation

	All other combinations
	Reserved




The TID field indicates the TC or TS for which the allocation is made. For a CBAP allocation, this field is reserved. 

8.4.2.117 [bookmark: _Ref244234051][bookmark: _Ref244234813][bookmark: _Ref251506373][bookmark: _Toc290292600]Extended DBand TSPEC element
The Extended DBand TSPEC element is present in the ADDTS Request frame sent by a non-PCP/non-AP DBand STA, and contains the set of parameters needed to create an airtime allocationintended to modify the scheduler behavior for the admission of a new TS or updating the scheduler behavior for an existing TS. The Extended DBand TSPEC element is also present in the ADDTS Response frame sent by a DBand PCP/AP, and reflects the parameters, possibly modified, by which the allocation was createdTS was admitted. The format of the Extended DBand TSPEC element is shown in Figure 49.

	
	Element ID
	Length
	Extended DBand TS Allocation Info
	BF Control

	Octets:
	1
	1
	3
	2



	
	Allocation Period
	Minimum Allocation
	Maximum Allocation
	Minimum SP Duration
	TSCONST 

	Octets:
	2
	2
	2
	2
	Variable


[bookmark: _Ref214855840][bookmark: _Toc290293258]Figure 49 Extended DBand TSPEC element format

The Extended DBand TS InfoDBand Allocation Info field is formatted as shown in Figure 50.
 
	
	B0-B3
	B1-B4-B6
	B7
	B5B8
	B6B9
	B7B10
	B8B11
	B9B12-B11B14
	B12B15-B19B22
	B20-B23

	
	Traffic typeAllocation ID
	TSIDAllocationType
	Allocation Format
	Pseudo-static
	Truncatable
	Extendable
	LP SC Used
	UP
	Destination AID
	Reserved

	Bits:
	14
	43
	1
	1
	1
	1
	1
	3
	8
	41


[bookmark: _Ref219190276][bookmark: _Toc290293259]Figure 50 Extended DBand TS InfoDBand Allocation Info field format 

The Allocation ID field identifies an allocation if set to a nonzero value, and is used as follows:

· The DBand STA that transmits an ADDTS Request containing the Extended DBand TSPEC element sets the Allocation ID to a nonzero value to create a new allocation or modify an existing allocation.
· The DBand STA that transmits the ADDTS Response containing the Extended DBand TSPEC element sets the Allocation ID to a nonzero value to identify a created or modified allocation, or sets it to zero if creating or modifying the allocation failed.

The AllocationType field defines the channel access mechanism used during the allocation, with values listed in Table xx.

The Traffic typeAllocation Format field values are listed in Table 16.

[bookmark: _Ref219190306][bookmark: _Toc225065773][bookmark: _Toc250654416][bookmark: _Toc290293383]Table 16 Traffic TypeAllocation Format values
	Traffic TypeAllocation Format value
	Description

	0
	Isochronous trafficallocation format

	1
	Asynchronous trafficallocation format



The TSID field is 4 bits in length and contains a value that is the TSID. The MSB of the TSID is always set to 1. The combination of the destination DBand STA and TSID identifies the TS in the context of the non-PCP STA.


The Pseudo-static field is set to 1 for a pseudo-static allocation and set to 0 otherwise. 

For an SP allocation, theThe Truncatable field is set to 1 if the STA expects to truncate the SP, as described in 9.33.9. If the STA does not expect to truncate the SP, the Truncatable field is set to 0. The field is reserved for CBAP allocations.

For an SP allocation, the The Extendable field is set to 1 if the STA expects to extend the SP, as described in 9.33.10. If the STA does not expect to extend the SP, the Extendable field is set to 0. The field is reserved for CBAP allocations.

The LP SC Used field is defined in 8.4.2.115. 

The UP field indicates the actual value of theleast-priority UP to be used for the possible transport of MSDUs belonging to TCs with the same source and destination of the allocationthis TS in cases where relative prioritization is required.
 
The Destination AID field contains the AID of a STA that the requesting STA wishes to communicate with during the SP allocations.

The BF Control field is defined in 8.4a.5 Beamforming Control field.

The Allocation Period is specified as a fraction or multiple of the Beacon Interval as defined in Table 17.

[bookmark: _Ref219184544][bookmark: _Toc225065774][bookmark: _Toc250654417][bookmark: _Toc290293384]Table 17 Allocation Period values
	B0-B14
	B15
	Meaning

	0
	0-1
	Reserved

	1-32767
	0
	The allocation period is a multiple of the BI, i.e., allocation period = n x BI where n is the value represented by B0-B14

	1-32767
	1
	The allocation period is a fraction of the BI, i.e., allocation period = BI/n where n is the value represented by B0-B14.



For isochronous requestsallocation format, the Allocation Period, Minimum Allocation, Maximum Allocation and Minimum SP Duration fields are set as follows:
· The Allocation Period field indicates the period over which the allocation repeats. 
· The Minimum Allocation field is set to the minimum acceptable allocation in microseconds in each allocation period.
· The Maximum Allocation field is set to the desired allocation in microseconds in each allocation period.
· The Minimum SP Duration specifies the minimum acceptable SP duration in microseconds making up the allocation. 

For asynchronous requestsallocation format, the Maximum Allocation field is reserved and the Allocation Period, Minimum Allocation and Minimum SP Duration fields are set as follows:
· The Allocation Period field indicates the period over which the minimum allocation applies. The Allocation Period is an integral multiple of the Beacon Interval.
· The Minimum Allocation field specifies the minimum allocation in microseconds that the STA expects within the allocation period.
The Minimum SP Duration field specifies the minimum acceptable SP duration in microseconds.

The TS Traffic Scheduling Constraint (TSCONST) field contains one or more constraint subfields as illustrated in Figure 51.

	
	One or more constraint subfields

	Octets:
	Variable


[bookmark: _Ref236393596][bookmark: _Ref256198179][bookmark: _Toc290293260]Figure 51 TS Traffic scheduling constraint field format
8.4.2.130 [bookmark: _Toc290292615]Cluster Report element 

The format of the Cluster Report element is shown in 
	
	ECPAC Policy Element
	Extended Schedule Element
	TS Traffic Scheduling Constraint (TSCONST)

	Octets:
	0, 13 or 17
	0 or 17-n
	Variable


Figure 69. The Cluster Report element is included in management action frames, such as the Announce and the Information Response frames, transmitted to the PCP/AP of the BSS. Because the Length field supports only 255 octets of payload in an element, the STA can split the content of the Extended Schedule Element field, as described in 8.4.2.115, in different Cluster Report elements. The value of n in 
	
	ECPAC Policy Element
	Extended Schedule Element
	TS Traffic Scheduling Constraint (TSCONST)

	Octets:
	0, 13 or 17
	0 or 17-n
	Variable


Figure 69 is equal to 255-(36 + sizeof(TSCONST field)).

	
	Element ID
	Length
	Cluster report control
	Reported BSSID
	Reference Timestamp
	PCP/AP Clustering Control

	Octets:
	1
	1
	1
	0 or 6
	0 or 4
	0 or 8


[bookmark: _Ref251506301][bookmark: _Toc250669672]
	
	ECPAC Policy Element
	Extended Schedule Element
	TS Traffic Scheduling Constraint (TSCONST)

	Octets:
	0, 13 or 17
	0 or 17-n
	Variable


[bookmark: _Toc290293278]Figure 69 Cluster Report element

The TS Traffic Scheduling Constraint (TSCONST) field is defined in 8.4.2.117 and specifies periods of time with respect to the TBTT of the BI of the BSS the STA participates where the STA experiences poor channel conditions, such as due to interference.


[bookmark: _Ref253745302][bookmark: _Ref253745357][bookmark: _Toc290292623]8.4a.2 Dynamic Allocation Info field

The format of the Dynamic Allocation Info field is defined shown in Figure 79.

	
	B0-B3
	B4-B6
	B5B7-B12B14
	B13B15-B20B22
	B21B23-B36B38
	B37-B39

	
	TID
	AllocationType
	Source AID
	Destination AID
	Allocation Duration
	Reserved

	Bits:
	4
	13
	8
	8
	16
	31


[bookmark: _Ref253746316][bookmark: _Ref253746314][bookmark: _Toc290293288]Figure 79 Dynamic Allocation Info field format

The TID subfield in the Dynamic Allocation Info field identifies the TC or TS for using the allocation request or grant.

NOTE – Unlike pseudo-static allocations, non-pseudo static allocations are not labeled with an Allocation ID, and are tied to a TID.

The AllocationType field is defined in 8.4.2.115.

The Source AID field identifies the STA that is the source of the allocation. 

The Destination AID field identifies the STA that is the destination of the allocation. 

When the Dynamic Allocation Info field is transmitted within an SPR frame, the Allocation Duration field contains the requested duration requested in microseconds. When the Dynamic Allocation Info field is transmitted within a Grant frame, the Allocation Duration field contains the granted duration of the SP, CBAP or TXOP allocation in microseconds (see 9.33.8, 9.33.9, 9.33.10). 


8.5 [bookmark: _Toc268608652][bookmark: _Toc269381830][bookmark: _Toc272056101][bookmark: _Toc272070765][bookmark: _Toc272071659][bookmark: _Toc272072333][bookmark: _Toc235400273][bookmark: _Ref243987801][bookmark: _Toc290292628]Action frame format details
8.5.3 [bookmark: _Toc232842663][bookmark: _Toc232933628][bookmark: _Toc232934260][bookmark: _Toc232934760][bookmark: _Toc232939397][bookmark: _Toc207098894][bookmark: _Toc207099502][bookmark: _Toc207100421][bookmark: _Toc207348343][bookmark: _Toc215582717][bookmark: _Toc235400275][bookmark: _Toc290292629]QoS Action frame details
[bookmark: _Toc290292630]8.5.3.1 General

Editor instruction: insert the following paragraph at the end of the subclause

Two variants are defined for the ADDTS frames: a Basic ADDTS frame variant and an Extended DBand ADDTS frame variant. These variants use different TSPEC formats. The variant of the frame is indicated by the Element ID in the fourth field of the ADDTS Request frame body (Table 8-184) and sixth field of the ADDTS Response frame body (Table 8-185). The Element ID is the first octet of each of these fields. The encoding of the ADDTS frame variants is shown in Table 28 and Table 29.

[bookmark: _Ref251605966][bookmark: _Toc290293395]Table 28 Encoding of the ADDTS Request variant
	Element ID of fourth field of ADDTS Request frame
	ADDTS Request frame variant

	13 (TSPEC)
	Basic ADDTS Request frame

	146 (extended DBand TSPEC)
	Extended DBand ADDTS Request frame




[bookmark: _Ref251605967][bookmark: _Toc290293396]Table 29 Encoding of the ADDTS Response variant
	Element ID of sixth field of ADDTS Response frame
	ADDTS Response frame variant

	13 (TSPEC)
	Basic ADDTS Response frame

	146 (extended DBand TSPEC)
	Extended DBand ADDTS Response frame



Unless otherwise noted, in this specification the use of the term ADDTS Request/Response frame without the modifier “Extended DBand” always refers to the Basic ADDTS Request/Response frame variant.

Editor instruction: change the heading of subclause as follows

8.5.3.2 [bookmark: _Toc290292631]Basic and Extended DBand ADDTS Request frame formats

Editor instruction: insert the following subclause heading before the first paragraph

8.5.3.2.1 [bookmark: _Toc290292632]Basic ADDTS Request frame variant

Editor instruction: rename Table 8-184 as “Basic ADDTS Request frame variant” and insert rows as follows: 

	Order 
	Information

	n+6
	Multi-band (optional)

	n+7
	Upper Layer Protocol Identification (U-PID) element (optional)



Editor instruction: insert at the end of the subclause

When present in an ADDTS Request frame, the Multi-band element indicates the frequency band, operating class and channel number to which the ADDTS Request frame applies and contains band specific information.

When present in the ADDTS Request frame, the Upper Layer Protocol Identification (U-PID) element indicates the upper layer protocol associated with the TID/TSID specified within the TSPEC element contained in this frame. If a TSPEC element is not present in the frame, the U-PID element is not included in the frame.

Editor instruction: insert the following subclause
8.5.3.2.2 [bookmark: _Toc290292633]Extended DBand ADDTS Request frame variant	Comment by Payam Torab: Extended DBand ADDTS used to create DBand allocations (and optinally a flow), and flows can still be created using a (basic) ADDTS.
The Extended DBand ADDTS Request frame is used in a PBSS and in an infrastructure BSS operating in the DBand. The frame body of the Extended DBand ADDTS Request frame contains the information shown in Table 30. 

[bookmark: _Ref251605968][bookmark: _Toc290293397]Table 30 Extended DBand ADDTS Request frame variant
	Order
	Information

	1
	Category

	2
	Action

	3
	Dialog tokenToken

	4
	Extended DBand TSPEC

	5
	TSPEC (optional)

	56-n
	TCLAS (optional)

	n+1
	TCLAS Processing (optional)

	n+2
	Multi-band (optional)

	n+3
	Upper Layer Protocol Identification (U-PID) element (optional)



The Dialog Token, Extended DBand TSPEC, and optional TSPEC, TCLAS, and TCLAS Processing, Multi-band and U-PID fields of this frame and the Extended DBand TSPEC parameters are contained in an MLME-ADDTS.request primitive that causes the frame to be sent. 

The Extended DBand TSPEC element contains the QoS parameters that define a TSdefining an allocation. The TS allocation is uniquely identified by the source DBand STA MAC Address, TSID Allocation ID, and destination AID within in the Extended DBand TSPEC element. 

The optional TSPEC element defines a TS that can use the allocation should the allocation is created successfully.

The TCLAS element is optional and when presentcan be present only when a TSPEC element is present, and it is used by the non-PCP/non-AP DBand STA that sends the Extended DBand ADDTS Request frame to other non-PCP/non-AP DBand STA through PCP/AP DBand STA to identify the destination non-PCP/non-AP DBand STA of the ADDTS request frame. There can be one or more TCLAS elements in the Extended DBand ADDTS frame. The TCLAS Processing element is present when there is more than one TCLAS elements. 

When present in an Extended DBand ADDTS Request frame, the Multi-band element indicates the frequency band, operating class and channel number for the TS identified by the optional TSPEC element contained in this frameto which the Extended DBand ADDTS Request frame applies and contains band specific information.

When present in the Extended DBand ADDTS Request frame, the Upper Layer Protocol Identification (U-PID) element indicates the upper layer protocol associated with the TS identified by the optional TID/TSID specified within the Extended DBand TSPEC element contained in this frame.

Editor instruction: change the heading of the subclause as follows

8.5.3.3 [bookmark: _Toc235400277][bookmark: _Ref256198048][bookmark: _Toc290292634]Basic and Extended DBand ADDTS Response frame formats

Editor instruction: insert the following subclause heading before the first paragraph

8.5.3.3.1 [bookmark: _Toc290292635]Basic ADDTS Response frame variant

Editor instruction: insert the following rows in Table 8-185—ADDTS Response frame body:

	Order 
	Information

	n+3
	Multi-band (optional)

	n+4
	Upper Layer Protocol Identification (U-PID) element (optional)



Editor instruction: insert at the end of the subclause:

When present in an ADDTS Response frame, the Multi-band element indicates the frequency band, operating class and channel number to which the ADDTS Response frame applies and contains band specific information.

When present in the ADDTS Response frame, the Upper Layer Protocol Identification (U-PID) element indicates the upper layer protocol associated with the TID/TSID specified within the TSPEC contained in this frame. If a TSPEC element is not present in the frame, the U-PID element is not included in the frame. 

Editor instruction: insert the following subclause

8.5.3.3.2 [bookmark: _Toc290292636]Extended DBand ADDTS Response frame variant

The Extended DBand ADDTS Response frame is used in a PBSS and in an infrastructure BSS operating in the DBand. The frame body of the Extended DBand ADDTS Response contains the information shown in Table 31. 

[bookmark: _Ref251605969][bookmark: _Toc290293398]Table 31 Extended DBand ADDTS Response frame variant
	Order
	Information

	1
	Category

	2
	Action

	3
	Dialog tokenToken

	4
	Status code

	5
	TS Allocation Delay

	6
	Extended DBand TSPEC 

	7
	TSPEC (optional)

	78-n
	TCLAS (optional)

	n+1
	TCLAS Processing (optional)

	n+2
	Multi-band (optional)

	n+3
	Upper Layer Protocol Identification (U-PID) element (optional)



The Dialog Token, TS Allocation Delay, and Extended DBand TSPEC, and optional TCLAS, TCLAS Processing, Multi-band and U-PID fields in this frame are contained in an MLME-ADDTS.response primitive that causes the frame to be sent. The TS Allocation Delay information element is present in an Extended DBand ADDTS Response frame only if the status code is set to 47 (8.4.1.9).

The TSPEC and all other optional fields associated with the TSPEC have the same definition as the fields with  the same names in Extended DBand ADDTS Request frame. 
When present in an Extended DBand ADDTS Response frame, the Multi-band element indicates the frequency band, operating class and channel number to which the Extended DBand ADDTS Response frame applies and contains band specific information.

When present in the Extended DBand ADDTS Response frame, the Upper Layer Protocol Identification (U-PID) element indicates the upper layer protocol associated with the TID/TSID specified within the Extended DBand TSPEC contained in this frame.

8.5.3.4 [bookmark: _Toc235400278][bookmark: _Toc290292637]DELTS frame format	Comment by Payam Torab: DELTS can delete either a flow (TSPEC), or an allocation (DBand TSPEC).

It is possible to allow DELTS to delete both an allocation and a flow (both ‘TS Info’ and ‘DBand Alloaion Info’ present); this may seem to marginally accelerate deletions, but doesn’t provide robust sematics – error handling (in case DELTS does error signaling at one point) could be complicated if multiple operations are bundled (did DELTS fail because it couldn’t delete the TS, or it couldn’t delete the allocation, or both?)

To make it cut and clear, and to enforce a symmetry with ADDTS operation, we decided to limit the DELTS semantics to delete an allocation or flow , but not both.

For action however, one can technically issue a DELTS for allocation while flows are still being carried through it. This has the effect of deleting all TSs mapped to the allocation.

Editor instruction: change this subclause as indicated below

[bookmark: _Ref214768663][bookmark: _Toc225065777][bookmark: _Toc250654423]The DELTS frame is used to delete a TS or allocation using the procedures defined in 10.4.9 (TS deletion).
Table 8-186 DELTS frame Action field format
	Order
	Information

	1
	Category

	2
	Action

	3
	TS Info

	4
	Reason code

	5
	Extended DBand TS InfoDBand Allocation Info (optional) 

	6
	Multi-band (optional)



The TS Info field, defined in 8.4.2.32 (TSPEC element), is always present, forand either identifies an existing TS added with created using the TSPEC element, or all its fields are set to zero. and is defined in 8.4.2.32 (TSPEC element). The Extended DBand TS InfoDBand Allocation Info field, defined in 8.4.2.117 (Extended DBand TSPEC element),  is present when deleting an existing allocation, or when the optional Multi-band field needs to be included. When deleting an allocation, DBand Allocation Info identifies an existing allocation created usingfor a TS added with the Extended DBand TSPEC element. When not deleting an allocation, all fields in the DBand Allocation Info field are set to zero and is defined in 8.4.2.117.

At least one of TS Info field or DBand Allocation Info field shall identify a valid TS or allocation. A DELTS frame is used to delete a TS characterized by the TS Info field or Extended DBand TS Info field in the frame. 

A DELTS frame may can be sent from the HC or PCP to the source STA of that TS, or vice versa, to indicate an imperative request, to which no response is required from the recipient STA.

When present in an DELTS frame, the Multi-band element indicates the frequency band, operating class and channel number to which the DELTS frame applies.
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The PCP/AP shall set the AllocationType subfield to zero in an Allocation field within an Extended Schedule element to allocate indicate an SP allocation.
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The PCP/AP shall set the AllocationType subfield to one, the Source AID subfield to the broadcast AID or to the AID of the source of the CBAP, and the Destination AID subfield to the broadcast AID in an the Allocation field within in an Extended Schedule element to allocate indicate a CBAP allocation. 

[bookmark: _Toc213489909][bookmark: _Toc213492860][bookmark: _Toc214613075][bookmark: _Toc214805626][bookmark: _Ref244252698][bookmark: _Toc290292748]9.33.7.6 DBand Protected Period
[bookmark: _Toc290292749]9.33.7.6.1 Introduction
A DBand Protected Period can be created by the source DBand STA during an SP, and shall be created by the source DBand STA if at least one of the following conditions are met:
· The source DBand STA is the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the DBand Parameters field of the last DBand Beacon frame transmitted by the source DBand STA is set to 1 and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element transmitted by the source DBand STA is set to 1;
· The source DBand STA is not the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the DBand Parameters field of the last DBand Beacon frame received by the source DBand STA from the PCP/AP of the BSS is set to 1 and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element received by the source DBand STA from the PCP/AP of the BSS is set to 1.

[bookmark: _Toc243399636][bookmark: _Toc243455602][bookmark: _Toc243461470][bookmark: _Toc243471601][bookmark: _Toc243794908][bookmark: _Toc243399637][bookmark: _Toc243455603][bookmark: _Toc243461471][bookmark: _Toc243471602][bookmark: _Toc243794909][bookmark: _Toc290292752]9.33.7.6.4 Interference report

The TSID Allocation ID field of the Extended DBand TSPEC element shall be set to the value of the TSID of the SP inidentify the allocation during which the interference was detected. One ADDTS Request frame is generated and transmitted for each SP allocation duringin which interference is detected. 

The TSCONST field of the Extended DBand TSPEC element may contain one or more TS scheduling constraint Traffic Scheduling Constarint fields. Each TS scheduling constraint Traffic Scheduling Constraint field provides information separately for each overlapping NAV event. The following NAV events should be reported: 
[bookmark: _Toc236396735][bookmark: _Toc236396736]
9.33.7 [bookmark: _Ref244079150][bookmark: _Ref244079447][bookmark: _Ref244079893][bookmark: _Toc290292754]Dynamic allocation of service periods 
[bookmark: _Toc290292755]9.33.8.1 General

Dynamic allocation of service periods is employed to allocate channel time during scheduled SPs and CBAPs. The procedure includes an optional Polling Period (PP) phase and a Grant Period (GP) phase.
Service periods allocated using this mechanism do not persist beyond a beacon interval. Persistent allocations are created using the allocation mechanisms described in 10.4.	Comment by Payam Torab: Clarification


Any MAC entity of an MA-STA that belongs to an EL cluster identified by the Source AID and Destination AID that are equal to, respectively, the Source AID and Destination AID of the Dynamic Allocation Info field in the Grant frame may transmit during the allocation, if the MA-STA sent a MMAE to the peer STA and the BeamLink cluster field within the MMAE is 1.

[bookmark: _Toc241624391][bookmark: _Toc243399722][bookmark: _Toc243455688][bookmark: _Toc243461556][bookmark: _Toc243471687][bookmark: _Toc243794994][bookmark: _Ref276976769][bookmark: _Ref276976793][bookmark: _Ref276976968][bookmark: _Toc290292757]9.33.8.3 Grant period (GP)
A PCP/AP that intends to dynamically allocate an SP within the DTT shall commence a GP at a time instant indicated by at least one of the following:
· SIFS interval following the end of a PP if the PP is present
· anytime during a scheduled SP for which the source AID and destination AID are set to the broadcast AID if a PP does not precede the GP, excluding any time that has been allocated dynamically
· anytime during a TXOP within a scheduled CBAP for which the destination AID is set to the broadcast AID, excluding any time that has been allocated dynamically
· anytime during the relinquished channel time following an SP truncation if a PP does not precede the GP, excluding any time that has been allocated dynamically.

The PCP/AP shall not transmit a frame during a GP if any portion of that frame would extend beyond the end of the originally scheduled SP or CBAP, or beyond the end of an immediately following SP if that SP has the broadcast AID as both source and destination AID, whichever is later.

A non-PCP/non-AP STA may switch to Doze state if it does not receive a Grant frame from the PCP/AP within dot11MinPPDuration from the start of the scheduled SP for which the source AID and destination AID are set to the broadcast AID.

To commence the GP, the PCP/AP shall transmit one or more Grant frames to notify the source DBand STA and destination DBand STA about a dynamically allocated service period. The PCP/AP should transmit the last Grant frame within a GP to the source of the dynamically allocated SP if the source of the dynamically allocated SP is not the PCP/AP. In each transmitted Grant frame, the PCP/AP shall set the Duration field within the Grant frame to a time that does not overlap in time with another SP which has either the source AID or destination AID different than the broadcast AID. In addition, the source AID and destination AID fields shall respectively be set to the source and destination of the dynamically allocated SP, the AllocationType field set to indicate SP or CBAPthe channel access mechanism during the allocation, and the Allocation Duration field set to a value that is not greater than the result of the subtraction of the duration of all remaining Grant frame transmissions, if any, plus all appropriate IFSs (9.3.2.4 IFS) from the value of the Duration field. An allocation that is indicated in this manner begins at the time that is equal to the PHY-TXEND.indication of the Grant frame plus the value from the Duration field of the Grant frame minus the value of the Allocation Duration field of the Grant frame, and continues for the time indicated in the Allocation Duration field of the Grant frame. 
 
The Dynamic Allocation Infoinfo fields within each Grant frames transmitted as part of the same GP shall be the same. 

NOTE – Since the Allocation Info fields in all Grant frames are the same,This means the PCP/AP can allocate only one SP or CBAPcreate only one allocation per GP. 

9.33.8 [bookmark: _Ref253745294][bookmark: _Ref253745295][bookmark: _Toc290292758]Dynamic truncation of service period
[bookmark: _Toc241624393][bookmark: _Toc243399724][bookmark: _Toc243455690][bookmark: _Toc243461558][bookmark: _Toc243471689][bookmark: _Toc243794996][bookmark: _Ref244079272][bookmark: _Ref244079530][bookmark: _Ref244079571][bookmark: _Ref244079703]
An STA truncates an SP to release the remaining time in the current SP. The STA can use the DBandCF-End frame to truncate the SP at the peer STA, to reset NAV in third party STAs and to return to the PCP/AP the time left in the SP, thus allowing the PCP/AP to grant any portion of the released time as part of an SP to any other STA or to allocate any portion of it as a CBAP. The STA can use the Grant frame to release any part of the time left in the SP as a CBAP.
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To schedule time in the DTT for BRP execution with the responder, the initiator shall transmit a Grant frame to the responder in one of the following aMinBTIPeriod BIs beginning with the BI in which the SLS phase with the responder was last completed. In the Grant frame, the initiator shall set the RA field to the MAC address of the responder and the TA field to the MAC address of the initiator. In the Dynamic Allocation Info field of the Grant frame, the AllocationType field shall be set to indicate SP, the source AID field shall be set to the AID of the initiator, the destination AID field shall be set to the broadcast AID and the Allocation Duration field shall be set to the expected duration of the BRP phase. 

If the initiator receives at least one ScS frame from a responder within an A-BFT but did not transmit an ScS-Feedback frame to the responder within that A-BFT, the initiator may schedule time in the DTT for the responder to complete the RSS. To do that, the initiator shall transmit a Grant frame to the responder before the next A-BFT. In the Grant frame, the initiator shall set the RA field to the MAC address of the responder and the TA field to the MAC address of the initiator. In the Dynamic Allocation Info field of the Grant frame, the AllocationType field shall be set to indicate SP, the source AID field shall be set to the broadcast AID, the destination AID field shall be set to the AID of the initiator and the Allocation Duration field shall be set to cover for at least the remaining duration of the RSS. 
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10.4.1 [bookmark: _Toc225756968][bookmark: _Toc235400575][bookmark: _Ref246653194][bookmark: _Ref268790587][bookmark: _Toc290292882]Introduction

Editor instruction: insert the following pargraph as the new first paragraph

There are three types of traffic specifications: the TSPEC, the Extended DBand TSPEC and the PTP TSPEC.

Editor instruction: insert the following pargraphs after the first paragraph

The Extended DBand TSPEC (8.4.2.117) describes the timing and the traffic requirements of a TS that existsan allocation within either a PBSS or within an infrastructure BSS operating in the DBand. The purpose of the Extended DBand TSPEC is for the initial creation and modification of service periods and theirto create or modify an allocation for the transmission of frames between DBand STAs that are members of a PBSS or that are members of an infrastructure BSS operating in the DBand (9.33.7). 

When transmitted between members of a PBSS or members of an infrastructure BSS operating in the DBand, the TSPEC defined in 8.4.2.32 is used to create or modify the traffic parameters of a previously-establisheda TS between the members. When transmitted between members of a PBSS, or between a non-PCP/non-AP members of an DBand STAs in a DBand infrastructure BSS operating in the DBand, /PBSS and between a non-PCP/non-AP STA and a PCP in a PBSS. In this case, the TSPEC is referred to as a PTP TSPEC.	Comment by Payam Torab: Editorial

The PTP TSPEC is a TSPEC that is exchanged between two non-AP DBand STAs. In DBand, A PTP a TSPEC includes TS parameters that are associated with the TS such as maximum MSDU size and , delay bound Delay Bound, and optionally the allocation carrying the TS. A single allocation can carry multiple TSs. Each TS is carried in one allocation, except when	Comment by Payam Torab: Generic reference as opposed to TSPEC actual fields; no capitalization.

· the TS has an access policy of EDCA, where it can use all CBAP allocations with broadcast Source AID, as well as all CBAP allocations with a unicast Source AID matching the TS source STA, or
· the TS has an access policy of SEMM, where it can use exactly one SP allocation, as well as all CBAP allocations with broadcast Source AID, and all CBAP allocations with a unicast Source AID matching the TS source STA.
identifies different TSs that can use the same SP for data transfer between non-AP DBand STAs. In the case the PTP TSPEC contains the SP and the additional TS to be transferred during the identified SP, the non-PCP/non-AP DBand STA should forward ADDTS Request frame to the peer non-PCP/non-AP DBand STA through the PCP/AP DBand STA. 

Editor instruction: change the second pargraph as follows

A TS can have one or more TCLAS (within the discretion of the STA that sets up the stream) associated with it. The DBand STA/AP uses the parameters in the TCLAS elements to identify the MSDUs belonging to a TS so that they can be delivered with the QoS parameters that have been set up for that TS.

Editor instruction: change the fourth pargraph as follows

TSPEC, PTP TSPEC, optional TCLAS, and optional EBR elements are transported on the air by the ADDTS Request frame and the ADDTS Response frame, and across the MLME SAP by the MLME-ADDTS primitives. In addition, a TS could be created if a STA sends a resource request to an PCP/AP prior to initiating a transition to that PCP/AP, as part of performing FST (10.34 Multi-band Operation), or in the Reassociation Request frame to that PCP/AP.

Extended DBand TSPEC is transported over the air within the Extended DBand ADDTS and across the MLME SAP by the MLME-ADDTS primitives.

Editor instruction: insert the following paragraphs below the fifth paragraph and change the existing sixth paragraph

Following a successful negotiation of an Extended DBand TSPEC in a PBSS or in a DBand infrastructure BSS, a TSa new alocation is created, or an existing allocation is modified. and Within a PBSS or infrastructure BSS, each allocation is uniquely identified within non-PCP/non-AP DBand STA by a combination of TSID, BSSID, and destination AID, and is identified within the PCP DBand STA and AP DBand STA by a combination of TSIDAllocation ID, source DBand STA address AID and destination AID. 

Following a successful negotiation of a PTP TSPEC or a TSPEC in DBand, the frames corresponding to the PTP TSPEC or TSPEC are indentified within the DBand STA by the combination of TSID, requesting non-AP DBand STA address, responding non-AP DBand STA address, direction, and SP TSID.	Comment by Payam Torab: Important!! No ‘context’ (time, schedule, etc) other than TID/TSID, source, destination – this is critical to MAC robustness, and exactly how OBand has been working.

It is always the responsibility of the non-AP STA to initiate the creation of a TS regardless of its direction. An STA that is not a DBand STA shall not transmit a PTP TSPEC or an Extended DBand TSPEC. The A non-AP DBand STA that is not the source DBand STA of a specific TS shall not initiate the exchange of an Extended DBanda TSPEC to the AP DBand STA or PCP DBand STA to create that TS. Any non-AP DBand STA can issue a PTP TSPEC to any other non-AP DBand STA to create a TS. 

Editor instruction: starting from the eigth paragraph, change the subclause as indicated below

In the case of traffic relayed by an a PCP/AP, the sending and receiving non-PCP/non-AP STAs may both create individual TSs for the traffic. In an infrastructure BSS, any traffic classifier created for the downlink TS applies equally regardless of whether the source is in the same BSS or reached through the DS.

In an infrastructure BSS in the OBand, a non-AP STA may simultaneously support up to eight TSs from the HC to itself and up to eight TSs from itself to other STAs, including the HC. The actual number it supports may be less due to implementation restrictions. 

In an infrastructure BSS in the OBand, an HC may simultaneously support up to eight downlink TSs and up to eight uplink TSs per associated STA. The actual number it supports may be less due to implementation restrictions.

Within a DBand BSS there may be up to sixteen TSs from a source DBand STA to a destination DBand STA. An additional sixteen TSs may be created between the two DBand STAs by reversing the roles of source and destination. The actual number supported in any direction may be less due to implementation restrictions in either the source or destination DBand STA.

In OBand, theThe traffic admitted in the context of a TSPEC can be sent using EDCA or HCCA or HEMM. This depends on the access policy set in the TS Info field in the TSPEC. A TSPEC request may be set so that both HCCA and EDCA mechanisms (i.e., HEMM) are used. 

In DBand, the traffic admitted in the context of a PTP TSPEC or TSPEC is sent according to the access policy set in the TS Info field of the PTP TSPEC or TSPEC. Specifically, the traffic is sent during one or more CBAP allocations if the access policy is EDCA, during an SP allocation if the access policy is SPCA, and during one SP allocation as well as zero or more CBAP allocations if the access policy is SEMM. The traffic admitted as a result of an Extended DBand TSPEC negotiation is sent during a CBAP or an SP.

A DBand STA transmitting an Extended DBand TSPEC shall set the LP SC Used subfield within the Extended DBand TSPEC to 1 to indicate that the low power SC PHY described in 21.7 will be used in the SPduring the allocation. All TSs sent during the allocation shall use the low power SC PHY. The DBand STA shall only set the LP SC Used subfield to 1 only if the DBand STA identified in the Destination AID field within the Extended DBand TSPEC supports the low power SC PHY (8.4.2.111.2 DBand STA Capability Information field). In all other cases, the LP SC Used subfield shall be set to 0.

10.4.2 [bookmark: _Toc225756969][bookmark: _Toc235400576][bookmark: _Toc290292883]TSPEC Construction

Editor instruction: change the first paragraph as follows

Extended DBand TSPECs and TSPECs are constructed at the SME, from application requirements supplied via the SME, and with information specific to the MAC layer. Except as described in this subclause, there are no normative requirements on how any TSPEC is to be generated. However, N.3.2 (TSPEC construction), describes parameter choice for the TSPEC. There are no normative requirements on how any Extended DBand TSPEC is to be generated.

10.4.3 [bookmark: _Toc225756970][bookmark: _Toc235400577][bookmark: _Toc290292884]TS Lifecycle

Editor instruction: insert the following paragrap below the third paragraph

Unless stated otherwise, in the DBand the owner of an SP is the source DBand STA for that SP and the owner of a TXOP is the TXOP holder. A STA that owns an SP or a TXOP is said to have the ownership of the SP or the TXOP, respectively. The rules applicable to an SP or TXOP owner are defined in 9.33 and 10.4.

Editor instruction: starting with the fourth paragraph, change this subclause as follows

Following a successful TS setup initiated by the non-AP STA in the OBand, the TS becomes active, and either the non-AP STA or the HC may transmit QoS data frames using this TSID (according to the Direction field). In the case of EDCA, the TID contains the UP value. Following a successful TS setup initiated by a STA in the DBand, the TS becomes active, and the source DBand STA takes ownership of the SP. 	Comment by Payam Torab: The existing text is just fine; TS set up means QoS data frames flowing.

While the TS is active, the parameters of the TSPEC or Extended DBand TSPEC characterizing the TS, or parameters of the Extended DBand TSPEC characterizing the alloaction carrying the TS can be renegotiated, when the renegotiation is initiated by the non-AP STA. This negotiation can succeed, resulting in a change to the TSPEC or Extended DBand TSPEC, or can fail, resulting in no change to the TSPEC or Extended DBand TSPEC.

An active TS becomes inactive following a TS deletion process initiated at either non-AP STA or HC. It also becomes inactive following a TS timeout detected at the HC, or if the HC within an AP when dot11SSPNInterfaceActivated is true determines as defined in 10.24.5 (Interworking procedures: interactions with SSPN) that the non-AP STA’s TS has exceeded the transmitted MSDU limit for the access category in which the TS was admitted. In the DBand, a TS timeout is detected at a non-AP STA and causes the TS deletion process to be initiated at the non-AP STA. When an active TS becomes inactive, all the resources allocated for the TS are released.

An active TS may become suspended if no activity is detected for a duration of a suspension interval. Upon detection of activity, the TS may be reinstated. While the TS is in the suspended state, the HC shall not reclaim the resources assigned to the TS. In the DBand, a TS in which both the source and destination are non-PCP/non-AP STAs shall not be suspended.

10.4.4 [bookmark: _Toc225756971][bookmark: _Toc235400578][bookmark: _Ref279672252][bookmark: _Toc290292885]TS Setup

Editor instructions: in Figure10-8, replace “HC” by “HC/non-AP STA”

Editor instruction: starting from the second paragraph, change the subclause as follows

The non-AP STA SME decides that a TS needs to be created. How it does this, and how it selects the TSPEC or Extended DBand TSPEC parameters, is beyond the scope of this standard. The SME generates an MLME-ADDTS.request primitive containing a TSPEC or Extended DBand TSPEC. A TSPEC or Extended DBand TSPEC may also be generated autonomously by the MAC without any initiation by the SME. However, if a TSPEC or Extended DBand TSPEC is generated subsequently by the SME and the responding MLME-ADDTS.confirm primitive contains ResultCode=SUCCESS, the TSPEC or Extended DBand TSPEC containing the same TSID generated autonomously by the MAC shall be overridden. If one or more TSPECs or Extended DBand TSPEC s are initiated by the SME, the autonomous TSPEC or Extended DBand TSPEC shall be terminated.

The STA’s MLME transmits the TSPEC or Extended DBand TSPEC in an ADDTS Request frame to the HC/non-AP STA and starts a response timer called ADDTS timer of duration dot11ADDTSResponseTimeout. If the non-AP STA expects to enter power save mode, it shall include its Wakeup Schedule element in the ADDTS Request frame variant and in the Extended DBand ADDTS Request frame variant.

The HC’s/non-AP’s MLME receives this management frame and generates an MLME-ADDTS.indication primitive to its SME containing the TSPEC or Extended DBand TSPEC.

The SME in the HC/non-AP STA decides whether to admit the TSPEC or Extended DBand TSPEC with its associated TCLAS element(s) (if present) and TCLAS processing element (if present), as specified, refuse the TSPEC or Extended DBand TSPEC, or not admit but suggest an alternative TSPEC or TCLAS element(s) or TCLAS processing element or Extended DBand TSPEC. 

If the TSPEC or Extended DBand TSPEC is received from a non-AP STA by an AP when dot11SSPNInterfaceActivated is true, the HC shall use the permissions stored in dot11InterworkingEntry for that STA in the decision to admit or deny the request (see 10.24.5.3 (Reporting and session control with SSPN)). The SME then generates an MLME-ADDTS.response primitive containing the TSPEC or Extended DBand TSPEC, zero or more TCLAS element(s) (only if present in the request) and TCLAS processing element (only if present in the request) and a ResultCode value. The contents of the TSPEC or Extended DBand TSPEC and Status fields contain values specified in 6.3.26.5.2 (Semantics of the service primitive). The SME may include fewer TCLAS elements in the MLME-ADDTS.response primitive than were present in the request; when the SME’s response includes a single TCLAS element, it shall not include a TCLAS processing element. If the SME changes a TCLAS element’s Classifier Type field in the MLME-ADDTS.response primitive but is unable to suggest a value for the Classifier Mask field, it shall set that field to zero. If the SME changes a TCLAS element’s Classifier Type field or Classifier Mask field in the MLME-ADDTS.response primitive but is unable to suggest values for one or more Classifier Parameter subfields, it shall set those subfields to zero.

Editor instruction: insert the following paragraph below the sixth paragraph

If the Extended DBand TSPEC is admitted, the PCP/AP shall set the ResultCode to SUCCESS_STA_IN_DOZE_MODE if the STA identified by destination AID is in power save mode, and shall include in the ADDTS Response frame the Wakeup Schedule element of the destination DBand STA if one is established. In this case, the PCP/AP should defer including the TS schedule in the Extended Schedule element until both source DBand STA and destination DBand STA are in active mode. 

Editor instruction: change the 7th, 8th and 9th paragraphs as follows

The HC’s/non-AP’s MLME transmits an ADDTS Response frame containing this TSPEC or Extended DBand TSPEC and status. The encoding of the ResultCode values to Status Code field values is defined in Table 8-36. The PCP/AP shall transmit the ADDTS Response frame to the STAs identified as source and destination AID of the Extended DBand TSPEC contained in the ADDTS Request frame, if the ADDTS Request it is sent by a non-PCP/non-AP STA. If the ResultCode is SUCCESS, the PCP/AP shall announce the creation of the TS allocation by returning the nonzero Allocation ID in the TSPEC element returned in the ADDTS Response frame, and also by including the TS allocation schedule in the Extended Schedule element transmitted in the DBand Beacon frame or Announce frame.

The non-AP STA MAC receives this management frame and cancels its ADDTS timer. It generates an MLME-ADDTS.confirm primitive to its SME containing the TSPEC or Extended DBand TSPEC and status.

The non-AP STA SME decides whether the response meets its needs. How it does this is beyond the scope of this standard. A SME receiving a modified TCLAS element having a Classifier Mask field equal to zero or Classifier Parameter subfields equal to zero should regard these values as meaning that no suggested value has been provided by the HC.
· If the result code is SUCCESS, the TS enters into an active state.
· If the result code is REJECTED_WITH_SUGGESTED_BSS_TRANSITION, the non-AP STA may try to transition to other BSSs. In case that the non-AP STA is recommended to transition to other BSSs, it should do so according to the process defined in 10.23.6 (BSS transition management for network load balancing). Once the transition is completed, it should proceed with a TS setup process with the new HC.
· Otherwise, the whole process can be repeated using the same TSID and direction and a modified TSPEC or Extended DBand TSPEC until the non-AP STA SME decides that the granted medium time is adequate or inadequate and cannot be improved. 
The above rules also apply to the negotiation of the PTP TSPEC and to the negotiation of the Extended DBand TSPEC.

Editor instruction: insert the following below the 10th paragraph and change the 11th paragraph as follows

When a request for the modification of the TS parameters is accepted by a non-AP STA, it shall reset the inactivity interval timers.

If the HC/PCP grants medium time for an ADDTS Request frame with the Ack Policy subfield set to Block Ack and the Direction field set to either downlink or bidirectional, then it shall initiate a Block Ack negotiation by sending an ADDBA Request frame to the non-AP STA that originated the ADDTS Request frame. If a STA in the OBand is granted medium time for an ADDTS Request frame with the Ack Policy subfield equal to Block Ack and the Direction field equal to other than downlink, then it shall initiate a Block Ack negotiation by sending an ADDBA Request frame to the recipient of the TS.

Editor instruction: Insert after the last paragraph:

A STA may include an a U-PID element in ADDTS Request and ADDTS Response frames transmitted by the STA. The U-PID element is used to indicate the protocol responsible for handling MSDUs corresponding to the TID/TSID indicated within the frame carrying the U-PID element. If an a U-PID element is not included in an ADDTS Request frame, MSDUs corresponding to the TID/TSID contain the an LLC protocol header which is used for upper layer protocol selection. An A U-PID element shall not be included in an ADDTS Response frame if an a U-PID element was not included in the corresponding ADDTS Request frame. If an a U-PID element was included in an ADDTS Request frame, the value of the LLC header copy field within an the U-PID element included in the ADDTS Response frame with a Status Code of success and that is transmitted in response to the received ADDTS Request frame shall be the same as the LLC header copy field contained in the ADDTS Request frame. The STA shall set the Status Code field to 89 (Reject because of U-PID setting) in the ADDTS Response frame if it rejects the ADDTS Request frame due to the setting of the U-PID element received within the ADDTS Request frame. 

10.4.7 [bookmark: _Toc225756972][bookmark: _Toc235400579][bookmark: _Toc290292886]Failed TS Setup

Editor instruction: change the first two paragraphs as follows

There are two possible types of failed TS setup:
a) The transmission of ADDTS Request frame failed.
b) No ADDTS Response frame is received from the HC/non-AP STA (e.g., because of delay due to congestion or because the response frame cannot be transmitted).

Figure 10-9 (Failed TS setup detected within non-AP STA’s MLME) summarizes the remaining two cases. The MLME shall issue an MLME-ADDTS.confirm primitive, with a result code of TIMEOUT. In either case and for a BSS in the OBand, if the request is not for an existing TS, the MLME shall send a DELTS to the HC specifying the TSID and direction of the failed request just in case the HC had received the request and it was the response that was lost. In both cases and for a BSS in the DBand, if the request is not for an existing allocation or TS, the MLME shall send a DELTS to the non-AP STA, specifying the Allocation ID or TSID and destination DBand STA of the failed request just in case the PCP/AP had received the request and it was the response that was lost.

Editor instruction: In Figure 10-9, replace “HC” by “HC/non-AP STA”

10.4.8 [bookmark: _Toc225756973][bookmark: _Toc235400580][bookmark: _Toc290292887]Data Transfer

Editor instruction: change the first paragraph as indicated below

After the setup of a TSPEC,  or PTP TSPEC and Extended DBand TSPEC MSDUs are classified above the MAC and are sent to the MAC through the MAC_SAP using the service primitive MA-UNITDATA.request with the priority parameter encoded to the TSID. 

Editor instruction: insert the following paragraphs after the first paragraph

In the DBand, MSDUs are transmitted using QoS data frames. During theeach CBAP allocation, the MAC delivers MSDUs based on the priority of the transmitted QoS data frames. The MAC can transmit all MSDUs having a TSID with an associated TSPEC with an access policy of EDCA or SEMM, provided that the CBAP allocation source is the same as the MSDU source, or the CBAP allocation source is set to broadcast address.

NOTE - MSDUs having a TSID with no associated TSPEC are not transmitted.
During each SP allocation, The the MAC delivers MSDUs whose TSIDs identify TSPECs that have been set up to use the SP allocation. Relative prioritization of multiple TSPECs mapped to the same SP allocation is an implementation topic and outside the standard scope.are transmitted during SPs identified by the TSID equal to the TSID of the MSDU or during SPs identified by the SP TSID of the PTP TSPEC corresponding to the TSID of the MSDU. SPs are allocated as defined in 10.4.13.	Comment by Payam Torab: The following is also acceptable:

“When multiple TSPECs are using the same SP allocation, the MAC delivers MSDUs based on the UP field in each TSPEC, with UP values 0 to 7 representing lowest to highest priority.”

This however, needs specifying how arbitration is done for testability. At this time, the simple text is sufficient.

When an MSDU arrives from the MAC_SAP with a TSID for which there is no associated TSPEC or Extended DBand TSPEC, then the MSDUs shall be sent using EDCA with the access category AC_BE.

10.4.9 [bookmark: _Toc225756974][bookmark: _Toc235400581][bookmark: _Toc290292888]TS Deletion	Comment by Payam Torab: Summary of clarifications and changes:

1) DELTS semantics is allowed to delete an allocation or delete a TS, but not both at the same time; while it is possible to identify isolated cases where allocation and TS can be deleted at the same time, there are stronger reasons to keep deletion semantics separate:
 
 DELTS frame deleting allocation goes to PCP/AP, DELTS frame deleting TS does not need to go to PCP/AP (goes to TS destination)
 Allocation deletion is ultimately reflected in the Extended Schedule Element broadcast into the DBand BSS, but TS delete is between the TS endpoints (TS inactive upon receiving DELTS ACk), suggesting a faster response/dynamics
 Separation allows returning clear status codes if there is a need
Separate deletion follows the same hierarchical model as set up

2) However, DELTS can still delete an allocation carrying one or more TSs, which also deletes those TSs. This is to keep DELTS ‘non-blocking’ – deleting an allocation does not need to fail just because the allocation has not been cleaned. (Note again that semantics is to delete the allocation only – result is deleting  the allocation and all flows on top of allocation).

3) In general PCP/AP can delete any allocation at any point in time. It is expected that all TSs be deleted beforehand, however, this type of clean deletion cannot be enforced in the standard. Error recovery, reset scenarios, glitches, etc. would make abrupt allocation deletions unavoidable, hence the need to specify what should follow in case.

4) In addition, an allocation can be deleted by the STA that creatd it – this includes CBAP allocations with broadcast source (only the STA that created this allocation as well as PCP/AP can delete it)

5) PCP/AP is required to forward a DELTS for an SP allocation to the other end of the allocation if it is unicast (currently the only case); this is to expedie the deletion process – the other allocation endpoint would know about the deletion through either a received beacon or a received DELTS, whichever happens faster (think about access latencies using f BTI and AT)
 

Editor instruction: change this subclause as indicated below

There are two types of TS deletion: non-PCP/non-AP STA-initiated and HC/PCP-initiated. In both cases, the SME entity above the MAC generates an MLME-DELTS.request primitive specifying the TSID and direction of the TS to be deleted and the reason for deleting the TS. In both cases, the SME entity above the MAC generates an MLME-DELTS.request primitive specifying either the allocation or TS to be deletedTSID and destination DBand STA of the TS to be deleted  and the reason for deleting the allocation or TS. In OBand, or in DBand when deleting a TS, receiving an MLME-DELTS.request primitive This causes the MAC to send a DELTS Action frame to the PCP/AP. 	Comment by Payam Torab: Duplicate sentence

In DBand, an SP or CBAP allocation can be deleted at any point in time. A PCP/AP can delete any allocation. A non-PCP/non-AP STA can delete only allocations that were created using the STA address as Source AID or Destination AID. Deleting an allocation also triggers deletion of any TS that is dependent on that allocation, specifically:

· Deleting an SP allocation also triggers deletion of any TS with access policy SPCA or SEMM using the allocation
· Deleting a CBAP allocation with unicast Source AID also triggers deletion of any TS with access policy EDCA using the allocation
· Deleting a CBAP allocation with broadcast Source AID also triggers deletion of any TS with access policy EDCA using the allocation, provided there is no other CBAP allocation the TS could use

In DBand, receiving an MLME-DELTS.request for an allocation causes the MAC to send a DELTS Action frame to PCP/AP. If the allocation Destination AID is unicast, PCP/AP shall send a DELTS Action frame to the allocation Destination AID. PCP/AP shall also remove the scheduling information corresponding to the allocation and contained in the Extended Schedule Elemenet

Receiving an MLME-DELTS.request for a TS causes the DBand MAC to send a DELTS Action frame to the STA at the other end of the TS. 

The encoding of ReasonCode values to Reason Code field (see 8.4.1.7) values is defined in Table 8-35.

TheWhen deleting an allocation or TS, the allocation or TS is considered inactive within the initiating MAC when the ACK frame to the Action frame is received. No Action frame response is generated.

Figure 10-10 shows the case of TS deletion initiated by the non-PCP/non-AP STA and the case of TS deletion initiated by the HC/PCP.

Editor instruction: In Figure 10-10, replace “HC” by “HC/non-AP STA”

An HC should not delete a TSPEC without a request from the SME except due to inactivity (see 10.4.10) or an HC service change that precludes the HC from continuing to meet the requirements of the TSPEC.

All TSPECs or Extended DBand TSPEC s that have been set up shall be deleted upon disassociation and reassociation. Reassociation causes the non-PCP/non-AP STA and PCP/AP to clear their state, and the non-PCP/non-AP will have to reinitiate the setup.

A PCP/AP shall remove the scheduling information contained in the Extended Schedule element corresponding to a deleted Extended DBand TSPEC identified by the TSID and destination DBand STA.	Comment by Payam Torab: Moved up


Editor instruction: insert the following subclauses
10.4.13 [bookmark: _Toc207099061][bookmark: _Toc207099669][bookmark: _Toc207100588][bookmark: _Toc207348510][bookmark: _Toc215582880][bookmark: _Toc235400585][bookmark: _Ref246653248][bookmark: _Ref284502212][bookmark: _Toc290292890]DBand TS Traffic TypesAllocation Formats
10.4.13.1 [bookmark: _Toc290292891][bookmark: _Toc205121651][bookmark: _Toc206227532][bookmark: _Toc206415479][bookmark: _Toc206418286]General

A DBand STA manages allocations and supports TSs operation as described in subclauses 10.4.1 through 10.4.14. Using the Extended DBand TSPECelement, the a DBand STA can schedule define two types of TSallocation scheduling: isochronous and asynchronous. It should establish an isochronous TS allocation if it needs periodic access to the channel and does not expect to change the amount of time allocated frequently. It should establish an asynchronous TS allocation if it expects to make requests for channel time and wishes to reserve a minimum amount of channel time to satisfy for those requests when they occur.

10.4.13.2 [bookmark: _Toc235400586][bookmark: _Toc290292892]Isochronous TS supportallocations
In order to request the setup of an isochronous TSallocation, a DBand STA shall set the Traffic TypeAllocation Format field in the Extended DBand TSPEC element to zero.

Following the successful admittance of an Extended DBand TSPEC with isochronous TSallocation, the PCP/AP should allocate time in the BI to meet the periodicity and minimum allocation requirements specified in the Extended DBand TSPEC element.

Referring to fields in the Extended DBand TSPEC element, theThe PCP/AP should ensure that over each Allocation Period, the sum of the time allocations is at least the Minimum Allocation. In addition, the PCP/AP should ensure that each individual SP allocation has a minimum duration of at least Minimum SP Duration. See 8.4.2.117, 9.33.7 and 9.33.7.4 Pseudo-static allocations.

NOTE – With an isochronous Extended DBand TSPEC, the allocation period defines the period over which the channel time allocation repeats. The scheduler ought to ensure that at least the minimum allocation is made within each allocation period. The allocation may be composed of multiple SPs. The scheduler will also ensure that each SP making up the allocation is no shorter than the minimum SP duration. The scheduler is free to position the SPs that make up the allocation anywhere in the allocation period. The scheduler may allocate up to the maximum allocation each allocation period if resources permit.

10.4.13.3 [bookmark: _Toc205121656][bookmark: _Toc206227537][bookmark: _Toc206415484][bookmark: _Toc206418291][bookmark: _Toc207099066][bookmark: _Toc207099674][bookmark: _Toc207100593][bookmark: _Toc207348515][bookmark: _Toc215582885][bookmark: _Toc235400587][bookmark: _Toc290292893] Asynchronous TS supportallocations
The A DBand STA uses the SPR frame to request channel time for asynchronous traffic.

For each TID, source DBand STA and destination DBand STA tuple, the PCP/AP can maintain the amount of outstanding channel time that needs to be allocated. Each time it receives the an SPR frame the amount of outstanding channel time is set to the value received in the SPR frame from the source DBand STA for the identified TID and destination DBand STA. The amount of outstanding channel time is decreased by the amount allocated when channel time is schedule for that TID, source DBand STA and destination DBand STA tuple.

A DBand STA may also use the an Extended DBand TSPEC to reserve resources for asynchronous traffic. In this case, the STA shall set the Traffic TypeAllocation Format field in the Extended DBand TSPEC element to one. The PCP/AP should only admit an asynchronous TS Extended DBand TSPEC only if it is able to meet the minimum allocation requirements specified in the Extended DBand TSPEC element.

NOTE – With an asynchronous Extended DBand TSPEC, the DBand STA registers the minimum allocation it expects within the allocation period while an SP request is in effect that is greater than the minimum allocation specified. In addition, the STA expects that each SP allocation will be at least Minimum SP Duration microseconds in duration, provided the outstanding SP request is at least that much. In admitting the an Extended DBand TSPEC, the PCP/AP ought to ensure that there are sufficient resources available to meet the TSPEC requirements. 

10.4.14 [bookmark: _Ref289438866][bookmark: _Toc290292894]PTP TS Operation 

The ADDTS Request frame containing the PTP TSPEC may be sent to the peer non-AP DBand STA directly or through PCP/AP DBand STA.

A non-AP DBand STA may add TSs to an existing SPallocation. To do this, the non-AP DBand STA transmits an ADDTS Request frame to peer non-PCP/non-AP DBand STA to include the additional TS. The ADDTS request frame shall contain a PTP TSPEC with aggregation field set to 1, and the SP TSIDAllocation ID identifying the  set to the TSID of the SP desired allocation to carry to which the DBand STA wishes to add the additional TS. A TS with EDCA access policy does not need to be added to any CBAP allocation, and can use any CBAP allocation, as long as the CBAP allocation source matches the TS source or CBAP allocation source is set to broadcast.

A non-AP DBand STA that transmits an ADDTS request frame to a peer non-PCP/non-AP DBand STA to include the additionaladd a TS to an existing allocation, and to possibly communicate traffic-specific parameters such as A-MSDU subframe and Maximum MSDU Size with the peer non-AP DBand STA.  should be forward The non-AP DBand STA may transmit the ADDTS request frame directly to the peer DBand STA, or to  through the PCP/AP DBand STA to provide the information to the SP scheduler. In the latter case, This the ADDTS request frame shall contain a TCLAS element with the classifier type set to Ethernet parameters and the Source Address field shall contain the address of the DBand STA that sends the ADDTS Request frame and the Destination Address field shall contain the address of the peer DBand STA in the allocated SP., which will be used by PCP/AP to forward to the peer DBand STA. 

The non-AP DBand STA and the non-PCP DBand STA shall not request the inclusion of an additionaladding a TS to an SP allocation whose in which the source DBand STA and the destination DBand STA differs from the source DBand STA and destination DBand STA indicated in the ADDTS request frame.

The PCP/AP DBand STA or PCP DBand STA shall forward the received ADDTS Request frame to the DBand STA with Address equal to the Destination Address field of the Classifier. If an ADDTS Response frame is received by the PCP/AP DBand STA or PCP DBand STA in response to the forwarded ADDTS Request frame, then the PCP/AP DBand STA or PCP DBand STA shall forward the ADDTS Response frame to the DBand STA with Address equal to the Source Address field of the Classifier. The PCP/AP DBand STA and the PCP DBand STA shall not change the content of the information elements included in the ADDTS Request and ADDTS Response frames.

A non-AP DBand STA may deliver traffic-specific parameters like A-MSDU subframe and Maximum MSDU Size to other non-AP DBand STA with which it is directly communicating. To do this, the non-AP DBand STA should directly transmit an ADDTS Request frame to peer non-AP DBand STA. The PTP TSPEC shall be used to convey traffic parameters of the TS; for the DBand STAs that established the TS, the parameters are applicable for communication during SPs and CBAPs. 	Comment by Payam Torab: Moved up – no change – PTP TSPEC can always be sent directly to the peer since ADDTS no longer includes the DBand TSPEC element.	Comment by Payam Torab: Completely and elegantly addressed by different access policies – For example, a TSPEC/PTP TSPEC with SEMM acess policy and A-AMSDU subframe or Maximum MSDU Size information clearly establishes an end-to-end agreement between the TS endpoints regardless of the current access method (CBAP or SP).

If the DBand STA asserts the direction field to a value equal to Downlink in the PTP TSPEC included in the ADDTS Request frame, the parameters apply to the DBand STA as the receiving station. For example, in this case, the Maximum MSDU Size field indicates that the DBand STA is not able to receive MSDUs longer then the value presented in the MSDU Size field. If Similarly, if the direction field indicates uplink, the DBand STA that issued the ADDTS Request frame will never send MSDUs longer than the value of the Maximum MSDU Size field.
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image1.TIF
Introduction
Two faces of the .11ad MAC

* LAN face * PAN face
— IPv4/v6 — PALs (non-IP)
— BSS/ESS, AP — PBSS, PCP
— LLC header for mux/demux — TID-based mux/demux
— Standard A-MSDU subframe — Short A-MSDU subframe
— DCF would have seen good — Service Periods expected to be
use if PHY was not directional mainstream
— Few TS additions/deletions in a — Frequent TS additions/
stable topology deletions even with stable
* Opening a new browser tab is topology due to PAL dynamics

unlikely to create a TS

* What has been fixed: Several problems around managing airtime allocations
(DBand TSPEC) and flows (TSPEC), with robust multi-PAL operation in mind
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Scope

Partial list of problems that have been resolved

* Allocation model
— Coupling between pseudo-static allocations and flows despite different
lifetimes

* for example, PAL reset may delete the TS and create a new TS, and the proper
model is to keep the airtime allocation in place throughout the reset

* out-of-order deletion of TSs added to an allocation invalidates all TID subfields
associated with the allocation

— Lack of semantics to describe
* type of allocation (SP, CBAP, and more in future)
* flow (TS) access policy (contention-based, contention-free, mixed-mode)
* other attributes of the flow (e.g., short A-MSDU format), at flow creation

— Normative text and clarifications around TS operation, especially TS deletion
* allocation deletion rules, mechanism
* effect of allocation deletion on existing flows

* Clear mux/demux for PAN side of .11ad MAC (PALs)

— Clarify TID range, access policies
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Overview of edits (1)

Allocations and flows, access policy

* Hierarchical management of allocation and flows
— Pseudo-static allocations created through DBand TSPEC (Extended DBand
ADDTS)

* are independently managed through an “Allocation ID” (not bound to a TID)
* have an “AllocationType” of SP, CBAP, with room to have more in future
* carry one or multiple flows (TSPECs) with different access policies
* persist beyond the flows they carry
* DBand TSPEC always signaled to PCP/AP

— Flows created through TSPEC (including PTP TSPEC) (Basic ADDTS)
* have an access policy of SPCA, EDCA and SEMM (mixed mode)
* are added and deleted to existing allocations, deletions in any order
* are deleted if the allocation they are mapped to is deleted

* TSPEC signaled between the flow endpoints only
— doesnot go through PCP/AP unless PCP/AP is the TSPEC endpoint

— No change to dynamic allocation (Poll/SPR/Grant)
* Allocation and flow created and bound together
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Overview of edits (2)

Allocation creation and deletion

* DBand TSPECs focused on allocations

— Flow attributes kept in TSPEC where richer semantics allow better negotiation
— DBand TSPEC semantics better equipped for all types of allocations

‘AllocationType”: SPallocation as well as private CBAPs (unicast source AID) and more
‘Allocation format”: Isochronous, Asynchronous (used to be called “Traffic Type”)

¢ Allocation deletion

— PCP/AP can delete any allocation at any time
— Non-PCP/non-AP can delete only allocations for which it is a source or a destination
* SPallocation with Source S, Destination D - Both S and D can delete
* CBAP allocation with Source S, Destination broadcast > Only S can delete
* CBAP allocation with both Source and Destination broadcast - Only PCP/AP can delete
— Deleting an allocation will bump out all flows “dependent™ on the allocation
* Delete an SP> All TSswith access policy SPCA or SEMM using the SPwill be deleted

* Delete a CBAP > All TSs with access policy EDCA using the CBAP will be deleted,
provided there is no other CBAP those TSs could use

— PCP/AP forwards the DELTS to allocation destination
*  Similar to what it does for Extended DBand ADDTS
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Overview of edits (3)
TSID/TID clarifications using access policy

* TSID, TID clarifications based on access policy, just like OBand

— EDCA access policy

* TID =UP 0-7

* Exact same as OBand EDCA

* Typical usage: Wi-Fi LAN traffic, frequent session transfers to/from OBand
— SPCA access policy

* TID =TSID 8-15 (was 0-15)

* Similar to OBand HCCA

* Helps robust PAN operation (more on this)

* Typical usage: PALs and more
— SEMM access policy

* TID =TSID 8-15

* Similar to OBand HEMM

* TID will stay the same during SP and CBAP (similar to HEMM)

* Typical usage: PALs that want to use EDCA access and TID 8-15
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Examples of allocations and flows
Access policy: SPCA (contention-free), EDCA (contention-based)

DBand
STAA DBand
STAB
TSPEC1
Destination AID: B >  TSPEC3
Access Policy: SPCA < Destination AID: A
(Service Period Channel Access) > Access Policy: SPCA
‘SPallocation (Service Period Channel Access)
TSPEC?
o DB Sowce AID: A
estmanon - Destination AID: B

Access Policy: SPCA
(Service Period Channel Access)

0O TSPECs must be able to be added and deleted
in any order, without losing the allocation

O Allocation admission is by PCP/AP; flow
admission is by flow endpoints

DBand DBand

STAA SIAB
TSPEC1
Destination AID: B
Access Policy: EDCA <
(Contention-based channel access)

TSPEC3
Destination AID: A

Access Policy: EDCA
(Contention-based channel access)

CBAPallocation
TSPEC2 Souwrce AID: A DBand

Destination AID: C Destination AID: broadcast S
Access Policy: EDCA
(Contention-based channel access)
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Examples of allocations and flows
Access policy: SPCA, EDCA, and SPCA/EDCA mixed mode (SEMM)

DBand
STAA DBand

TSPEC1 SI4B

Destination AID: B > TSPEC4

Destination AID A
— Access Policy: SPCA
(Service Period Channel Access)

Access Policy: SPCA <€
(Service Period Channel Access)

IsPEC? SPallocation

Souwrce AID: A
Destination AID: B b . >
Access Policy: SEMM estination 4
(SPCA, EDCA mixed mode)

CBAPallocation CBAPallocation

TSPEC3 Source AID: A Source AID: broadcast
Destination AID: € | Destination AID: broadeast Destination AID: broadcast|

Access Policy: EDCA

(Contention-based channel access)
DBand

STAC

0 TSPECs must be able to be added and deleted in any order, without losing the allocation
O Allocation admission is by PCP/AP; flow admission is by flow endpoints

0 Multiple flows can use the same allocation

0 Same flow can use multiple allocations (one SP, plus zero or more CBAPs)
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TSID, TID and UP rules

Correct LAN/PAN operation under different access policies

TC

NoTSPEC

T8

| TS

v

TID = priority (0-7)

O MA-UNITDATA request (
Source address,
destination address,
routing information,
data, priority.
service class)

| IsPEC | ISPEC | ISPEC
| Access Policy: EDCA | Access Policy: SPCA (-HCCA) | Access Policy: SEMM (~HEMM)
| TSID: 0-7 | TSID: 815 | TSID: 8-15
| UP: 0-7 | UP: 0-7 | UP: 0-7 MAC
j ] ! SAP
| O i ing | 9
| AP (Dl | | !
| thesmesy || ; PHY
1 SAP

v
TID = UP in TSPEC (0-7)

O TID-based mux/demux will not
be possible unless TC priorities
and TS UPs are non-overlapping.
(hard to achieve, low
controllabiliy, becauseit affects
the AC)

O Attematively, all flows mustuse
the 8022 LLC header for
mux/demux at MAC SAP.

0 Nota goodSit for PAN
applications (PALs)

VoV
TID = TSID (8-15)

O TID 0-15 could be made towork,
but would require
implementations o be
time/schedule-aware, i, they
must keep track of when MPDUs
are sentireceived

O Time/schedule awarenessis
‘unnecessary (8 flows in each
direction is enough),
unprecedented (no OBand
equivalent), and fragile (vrong.
MSDUs can be delivered at MAC
SAP if there is a glitch with guard
time, synchronization, or similar)

(TIDs 8 18overthesicforal TS esfic
ety oo end T e vt TDa - 7ac ke dsreion)

v
TID = TSID (8-15)

0 We don'twant TID 07 goover
the air during CBAP, because of
potential TID clashwith TCs, or
TSswith EDCA access poficy

O Reverse Direction (RD) canmun
during TXOPs, evenwith AC
constraint: AC wil not be based.
on thereceived TID, buton the
UP of the TSPEC associatedwith
the TID)

O Good fit for PAN applications
(PALS) that prefer contention-
basedaceess
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Key changes to text
8.4.2.117 Extended DBand TSPEC element

Element | Lengh | Extended DBand | BF | Allocation | Mirmum | Maximum | Misimum | TSCONST
D TSinfo | Control | Period | Allocation | Allocation | SP Duration
Octets: 1 T 3 Tr--__2 2 2 ariable
_B)__BLB4 __BS B6 B7 BS __BoBIl _ BB~ - B8N
Traffic | TSID | Pseudo- | Truncatable | Extendable | LPSC| UP | Destination | Reserved
type static Used AD
Bits 1 T 1 1 1 1 3 B T
Element | Leagh DBand BF | Allocation | Mimimum | Maximum | Mimimum | TSCONST
D Allocation Info_| Control | Period | Allocation | Allocation | 52 Duration
Octets: 1 T~ 3 ~r---_2___ 2 2 Variable
_ 50.3 B4-B6 B7 BS BS B10 Bil__BIDBI4 _BISE) = B:-
location | AlbcatonType | Alocation | Pscudo- | Truncatable | Extendable | LP SC Destmation | Reserved
D Format | static Used AD
Bits 3 3 1 1 1 1 1 B 1
I_) Y>> Isochronous Asynchronous (“Traffic Type” renamed)
l 'SP, CBAP (and room formore types i futire)

‘The Allocation ID field identifies an esisting allocation if setto a nonzero value. It is usedin conjunction with the Modify/Create fild as follows:

+ The DBand STA that transmits an ADDTS Request containing the Extended DBand TSPEC element sets the Allocation ID to a nonzero vatue

to create anew allocation, or modify an existing allocation.

+ The DBand STA that transmits the ADDTS Response containing the Extended DBand TSPEC element sets the Allocation ID to a nonzero

value to identify a created or modified allocation, or setsit to zero if creating or modifying the alocation failed.
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Key changes to text
8.4.2.115 Extended Schedule element

[Element D | Length | Allocation 1| Allocation 2 | [CAllocation n |
Octets: T 1- 15 TBe__ 15
Aflocaton | BF | Source | Destination | Allocation | _ Allocation | Number of | _Allocation
Control Control | AID AID Start. Block Duration Blocks Block Period
Octets;;’ 2 R N 1 4 2 1 2
’ TTeeell
’ Teeeal
/ Seeal
/S Bo B1-B4 BS B6 B7 B8 B9 - - -BIQBIS
[AfiocationType | TID | Pseudo-static | Truncatable | Extendable | PCP Active | LPSC Used | Reserved |
Bits: 1 4 1 1 1 1 1 6
B0-B3 B4-B6 B7 BS B9 B10 Bl BI12-B15

[EHocation ID | AllocationType | Pseudo-static | Truncatable | Extendable | PCP Active | LP SC Used | Reserved ]
Bits O 3 1 1 1 1 T 3

l |—> 'SP, CBAP (and room formore types in futire)

‘The Allocation ID field, when setto anonzero value, idenifies an itime allocation from Source AID to Destination AID. Except for
‘CBAP allocations with broadcast Source AID and broadcast Destination AID. the tuple (Source AID, Destination AID, Allocation
ID) uniquely identifies the allocation . For CBAP allocations with broadcast Source AID and broadcast Destination AID Allocation
IDis zero.
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TS operation example
1) Adding multiple TSs to an SP allocation

STAA pepiAP STAB.
DBand ADDTS Request -
DBand TSPEC -
AlocatinType- -
‘Alocatio D

1 -
DBand ADDTS Reply | DBand ADOTS Reply -
DBand TSPEC | DBand TSPEC
AtocainType=5P | AlocstionType =5
“Alocation D=5 | Alocaton 0=5
'ADDTS Request -
PIPTSPEC
coess Poley=SPCA
‘Alocation D=5
TSID=14
ADDTS Reply
PIPTSPEG | ~
ccess Poley=SPCA
‘Alocaion D=5
TSID=14
ADDTS Request |~
PIPTSPEC
ccess Poley=SPCA
‘Alocaion D=5
TSID=13
ADDTS Reply
PIPTSPEC -
coess Poley=SPCA -
‘Alocation D=5
TSID=13

STAA requests o creale an SP alocafon (PCPIAPand STA B can crele the alocaion 1oo)
PCPIAP creales an SP alocaion wih Alocaion ID 5, sends the ADDTS Reply to bah Aand B
DBand Beacon or Announce siart fo show an Extended Schedule element for Alocaion 1D 5
Bleams about the alocaon trough DBand Beacon, Announce, or ADDTS Reply (signaing)
The tuple (A, B, 5) uniquely identes the alocaton in the PBSS

STA A requests © map a TSPEC (TSID 14) wit access polcy SPCA © the alocaied SP

STAB axeps
P alocaton carrying TSID 14 (fom Ao B)

STA B requests © map a TSPEC (TSID 13) wit access polcy SPCA © i alocaied SP

STAA acceps
P alocaton carrying TSID 14 (fom Ao ) and TSID 13 (fom 8 10 4)

Extended Scheduie element in DBand Beacon or Anounce fame. consisenty advertsing Alocaion 1D
5, independent of TSPECs being carried
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TS operation example (continued)
2) Out-of-order TS deletion

STAA pepiAP STAB.

DELTS Request § -~ STAB delees TSID13
PIPTSPEC | - Alocaion Din TSPECS set o 510 indicale deletng TS fom an exising alocason

ccess Poley=SPCA
‘Alocaion D=5

TSID=13

™
P alocaton carmying TSID 14 (fom A'o B) atis point

DELTS Request - STAAdels TSID14
PIPTSPEC ~ Alocsion IDin TSPEC s set o 50 indcae deletng TS fom an exising alocason
Access Polcy=SPGA

‘Alocation D=5
TSID=14

k— T

Ak
P alocaton carmyingrotraic attis point

~ Extended Schedule clement in DBand beacon B advertsing Alocaton 1D 5

— STAA requests o delete the alocaton (PCP/AP and STA B can dekee the alocaton 00)

DELTS Request DELTS Request
frabibat frabibat ~ PCPIAP dekees the alocaton and brwards the DELTS Request 0 STA B
Mlocaion|D=5 Mlocaion|D=5 — Extended Schedue element in DBand Beacon or Announce frame siops adverising Alocaton D5

~ Bleams about te deleton through DBand Beacon, Announce, or DELTS Request (sgraing)
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TS operation example (continued)
3) Deleting an active allocation (while carrying a TS)

STAA pepiAP STAB.
DBand ADDTS Request -
DBand TSPEC -
AlocatinType- -
‘Alocatio D

1 -
DBand ADDTS Reply | DBand ADOTS Reply -
DBand TSPEC | DBand TSPEC
AtocainType=5P | AlocstionType =5
“Alocation D=5 | Alocaton 0=5
'ADDTS Request -
PIPTSPEC
coess Poley=SPCA
‘Alocation D=5
TSID=14
ADDTS Reply
PIPTSPEG | ~
ccess Poley=SPCA
‘Alocaion D=5
TSID=14
DELTS Request DELTS Request
DBand TSPEC DBand TSPEC | ~
Alocation D=5 Alocation D=5 | =
DELTS Request -
PIPTSPEC -
coess Poley=SPCA -
‘Alocation D=0
TSID=14
Ak

STAA requests o creale an SP alocafon (PCPIAPand STA B can cree the alocaion too)
PCPIAP creales an SPalocaion wih Alocaton ID 5 and sends the ADDTS Reply to boh Aand B
DBand beacon starts o incude an Extended Schedule element advertsing Alocaton 1D 5
Bleams about the alocaon through DBand beacon (fooding) or hrough ADDTS Reply (signaing)
The tuple (A, B, 5) uniquely identes the alocaton in the PBSS

STA A requests © map a TSPEC (TSID 14) wit access polcy SPCA © the alocaied SP

STAB axeps
P alocaton carrying TSID 14 (fom Ao B)

STA B requests o delete the alocaion wihout dekeing the TS
Note STA A requesied the creaton but STA B1s deleing (e only ofer STA trat can delee & PCPIAP)
PCPIAP deltes the alocaton and orwards the DELTS Request o STA A

Extended Schedule element in DBand Beacon or Announce iops advertsing Alocaion 1D 5

Alearms about he deleson through DBand beacon (1ooding) or hrough DELTS Request (sgnaiing)

Wi no alocason o carry TSID 14, STA A deletes TSID 14
Alocaton IDin TSPEC s Set 0 zero o indicae deletng an orphan TS (no alocason 0 carrythe TS)
‘Aternanvely, STA A can ssue an ADDTS Requestto modiy TSID 14 (2.,10 map & 0 a new alocaton)

STA B acknowedges the deleton and cears i inemal st (f anyiing lef)
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TS operation example (continued)
4) CBAP allocation and EDCA access policy

STAA pepiAP STAB.
DBand ADDTS Request -
DBand TSPEC -
AlocaionType = CBAP -
‘Alocatio D

1 -
DBand ADDTS Reply | DBand ADOTS Reply -
DBand TSPEC | DBand TSPEC -
AocationType=! AlocationType = CBAP
‘Alocation D=7 | locaton
'ADDTS Request -
PIPTSPEC
Acoess Polcy=EDCA
Alocation 0=
TSID=4,UP=5
ADDTS Reply
PIPTSPEG | ~
ccess Polcy=EDCA
‘Alocaion 0=
TSID=4,UP=5
DBand ADDTS Request
DBand TSPEC
AlocationType = CBAP
‘Alocatio D -
1 -
DBand ADDTS Reply | DBand ADOTS Reply -
DBand TSPEC | DBand TSPEC
AlocatinType=Caap | AlocationType = CBAP
Alocation D=5 | Alocation D=5
DELTS Request DELTS Request
DBand TSPEC DBand TSPEC -
Alocation D=6 Alocation D=6 -

STAA requests o creale a GBAP alocaion
Source AID is assumed o be A (unicast), Destnaion AID must be broadcast

PCPIAP creales a CBAP alocaion wih Alocafon 1D 7, sends the ADDTS Reply o bat Aand B
DBand Beacon or Announce siart fo show an Extended Schedule element for Alocaton 1D 7
Bleams about the alocaon trough DBand Beacon, Announce, or ADDTS Reply (signaing)
The tuple (A, B, 7) uniquely identies te alocaton in the PBSS

STA A requests o map a TSPEC (TSID.4) wih acoess poicy EDCA (UP=5) o the alocaied CBAP

STAB acceps
TSID 4 (om A o B) s carried over Alocaton D 7 (TID=UP=5)

STAA requests o creale another CBAP alocafon with Source AID A, broadcast Destnaion AID
PCPIAP creales a CBAP alocafon wih Alocaon 1D 8, sends the ADDTS Reply to both A and B
TSID4 sil carried over Alocaion ID 7 (CBAP alocafons wih uricast Source AlD are not shareable)

STAA requests o delete Alocaton D8
PCPIAP ekies the alocaton and brwards the DELTS Request 0 STA B

Extended Schedule element in DBand Beacon or Announce siops advertsing Alocaion D8

Blears about the deleton trough DBand Beacon (fooding), Announce or DELTS Request (sgnaiing)
TSID 4 58 carried over Alocaton D7
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Summary of changes

Allocation model

* Pseudo-static allocation
— Separation of allocation and flow
— Flows (TS) created using TSPEC

(including PTP TSPEC), sent to the other
end of the flow

~ Complete hierarchical model
*  Create allocation through DBand TSPEC

* Addidelete as many TSs to an allocation
(e.g. both directions of aPAL)

* Delete allocation
— Control over allocation type (SP, CBAP),
with room for extension (e.g., Alien,
Private)
— Non-AP/non-PCP devices have a way to
ask for CBAP allocation
* Dynamic allocations
— No change, creating dynamic SPsas
before, and tied to a TID as before
* Cleanups, improvements to ADDTS,
DELTS operation for DBand TSPEC

— Example: DELTS forwarded to allocation
target to accelerate information spread

Flow model

TSPEC access policy

— “DBand channel access™ access policy
replaced with three policies
* EDCA - exact same as OBand, TID 0-7

* SPCA - Service Period channel access, TID
8-15

* SPCAEDCA mixed mode (SEMM) —
Service Period and CBAP access, TID §-15

Cleanups around ADDTS, DELTS operation
— Resulting text is simpler and closer to OBand

Element/field name changes

“Allocation Info” = “Dynamic Allocation
Info”

“Traffic type” = “Allocation Format™
(Isochronous, asynchronous)

Added to DBand TSPEC (and unified with
the one in Extended Schedule): “Allocation
Type” (SP, CBAP..)





