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Abstract

This submission contains normative text for the 802.11 TGe draft regarding support for coexistence.  This document reflects the merging of documents 406r0, 383r0, and 409r2.   The changes are confined to the TSPEC definition and associated text.  New text is presented for this section that supports the 802.15.2 coexistence needs, a definition of a isochronous TSPEC to support the observability and testability of normative shedule behavior,  a bandwidth management/admission policy field, the definition of a polling start time field, and tidying up the time-related parameters to all use 4-octet microsecond encoding.  To allow for the new fields without imposing a burden on implementations that do not use them, a field map is included in the TSPEC element that identifies which fields have been included in the frame.

Editing instructions are shown (like this).
Summary of Changes

This submission proposes the following changes:

1. TSPEC field format is defined by the field map to allow irrelevant fields to be omitted.

2. Time-related fields are all 4-octet microsecond encoding

3. New fields: 

a. TXOP duration

b. Schedule duration

c. Schedule offset

d. endpoint address

4. TSPEC type field extended to 2 bits, and a new TSPEC type introduced:  scheduled.

5. Normative behaviour for the HC to set NAV during any scheduled periods

6. Support for scheduled TXOPs is optional at HC and STA.

7. Support for isochronous TXOPs that allow for a bandwidth management/admission policy as per document 11-02-383r0.

8. The definition of a polling start field as per 11-02-409r2

9. Clarifications to the definitions of TSPEC parameters as per 11-02-409r2.

10. Renamed MLME-POLL to MLME-TSACTIVATE.  Removed timeout from MLME-TSACTIVATE.confirm.

11. Re-ordered table and edited parameter descriptions for Isochronous parameters.

12. Renamed simplified isochronous to isochronous.

(add the following in a suitable location in clause 4)

AWMA

alternating wireless medium access

(insert the following new sub-clause after 5.2.2.2 )

5.2.2.3
Support for 802.15.2 Coexistence

This standard provides support for the 802.15.2 AWMA mechanism by using the HCs ability to schedule access to the medium to provide a period defined for use by AWMA.   This period is requested by STAs that contain a colocated 802.11/802.15.1 device operating under the AWMA rules defined in 802.15.2.  The AWMA period only exists when so requested.  Its position and duration is under control of the HC.

During the AWMA period, the HC ensures that the NAV of 802.11 STAs is set, thereby providing protection of the AWMA period.  During (and only during) this period, the AWMA devices all operate their 802.15.1 protocol.

Support for AWMA scheduling is optional in both the HC and the STA.   The HC responds to AWMA schedule requests (contained in a TSPEC) from a STA even if it does not set the QoS capability bit.

Signaling between HC and STA is contained in a scheduled TSPEC QoS Management action frame using the 802.15.2 AWMA multicast address as the endpoint address.

(replace 7.3.2.15 with the following)

7.3.2.15

Traffic Specification (TSPEC) element

The Traffic Specification (TSPEC) element contains the set of parameters that define the characteristics and QoS expectations of a unidirectional traffic stream, in the context of a particular WSTA, for use by the HC and WSTA(s) in support of parameterized QoS traffic transfer using the procedures defined in 11.6.  The element information field contains the items defined below according to the structure defined in Figure 42.7.   The TS Info field and Field Map fields are always present.  

The Field Map is followed by a variable number of other TS fields under control of the Field Map. Fields that are not present in a TSPEC that a particular scheduler implementation uses to affect its scheduling behavior assume default values.  TSPEC information that is provided but not used by the scheduler shall either be set to the default value in the response or ommitted from the response.  The default value shall be 0 for all fields unless specified otherwise.

	Octets: 1
	1
	2
	4
	n

	Element ID
(13)
	Length
	TS Info

	Field Map
	TS Fields ...


Figure 42.7 – Traffic Specification element format

The structure of the TS Info field is defined in Figure 42.8. 

	bits: 0-1
	2-3
	4
	5-7
	8-9
	10
	11
	12-15

	Traffic Type
	TSInfo  Ack Policy
	FEC
	User Priority
	Direction
	Delay
	reserved
	TSID


Figure 42.8 – TS Info field

The Traffic Type subfield is a defined in table 20.05.1. The TS fields that are required or allowed is dependent on the Traffic Type as defined in table 20.05.2.

Table 20.05.1 – TSPEC Traffic Types

	Traffic Type (b0, b1)
	Description

	0, 0
	Asynchronous. 
Unspecified traffic pattern.  

	1, 0
	Synchronous.
 Stream of MSDUs originated at a fixed rate.

	0, 1
	Scheduled.
A defined period relative to the CFP reoccuring every CFP that is used by the requester for a purpose identified by the endpoint address.

	1, 1
	Isochronous 

A traffic stream of nominally fixed-size MSDUs originating at a fixed rate, described in terms of TXOP sizes and polling times, accompanied by a bandwidth management/admission policy parameter. The polling schedule for this class of traffic is requested by the requester.


The TSInfo Ack Policy sub-field is 2 bits in length and indicates whether MAC acknowledgement is required for MPDUs belonging to this traffic stream, and the desired form of those acknowledgements. Certain, selectable and/or optional facilities (e.g. FEC) may require the use of a particular TSInfo Ack Policy setting.  The encoding of the TSInfo Ack Policy field is shown in Table 20.1. If the TS Info Ack Policy is set to Burst Acknowledgement, the HC shall assume, for TXOP scheduling, that the Immediate Burst Ack policy is being used (see 9.10.5).

Table 20.1 – TSInfo Ack Policy field encoding

	Bit 2
	Bit 3
	Usage

	0
	0
	Normal IEEE 802.11 acknowledgement.

The addressed recipient returns an ACK or QoS (+)CF-Ack frame after a SIFS period, according to the procedures defined in 9.2.8, 9.3.3 and 9.10.3.

	1
	0
	No acknowledgement

The recipient(s) shall not acknowledge the transmission, and the sender treats the transmission as successful without regard for the actual result.

	0
	1
	Alternate acknowledgement

Reserved for future use, interpreted as normal IEEE 802.11 acknowledgement if received.

	1
	1
	Burst Acknowledgement

A separate Burst Ack set up mechanism described in 9.10.5 shall be used.


The FEC field is 1 bit which is set to 1 if FEC as specified in clause 7.5 is to be applied to MPDUs containing MSDUs, or fragments thereof, belonging to this traffic stream.

The User Priority subfield is 3 bits that hold the actual priority value to be used for the transport of MSDUs belonging to this traffic stream in cases where relative prioritization is required.

The TSID subfield is 4 bits in length and contains the TSID values in the format defined in 7.1.3.5.1. The combination of TSID and Direction identify the traffic stream, in the context of the WSTA, to which the traffic specification applies. The same TSID may be used for multiple traffic streams at different WSTA.

The direction field defines the direction of Data carried by the traffic stream as defined in table 20.1.1. The WSTA may use the TSID value for a downlink TSPEC and either an uplink or a direct link TSPEC at the same time.  The WSTA shall not use the same TSID for both uplink and direct link TSPECs.

The Delay field is used to indicate the behavior of the polling start time.  If  this field is set to 1, then the HC shall not start polling the transmitter until an Activate TS QoS Action Management frame is received.  If this field is set to 0, then the polling start time is determined by the HC. 

Table 20.1.1 – Direction field encoding

	Bit 8
	Bit 9
	Usage

	0
	0
	Uplink  (WSTA to HC)

	1
	0
	Downlink (HC to WSTA)

	0
	1
	Direct link (WSTA to WSTA)

	1
	1
	Reserved


The field map contains a single bit per TS field.  The mapping from fields to a bit position in the field map is defined in table 20.05.1.  When a bit is set to 1, its field is present.  If a bit is set to 0, its field is not present.  Fields shall be present in the order of their field map bit number.

Table 20.05.1 – TSPEC Fields

	TSPEC Field / 
Size (octets)
	Field Map bit #
	Field Definition
	Present in Traffic Types

	
	
	
	Asynch
	Synch
	Sched
	Isoch

	Inactivity Interval

4 octets
	0
	The Inactivity Interval field specifies the maximum amount of time in units microseconds that may elapse without arrival or transfer of an MSDU belonging to this TS before this TS is deleted by the MAC entity at the HC.  

In the case of an absent value, the HC may select its own timeout value or disable any inactivity timeout.

	O
	O
	X
	M

	Inter-arrival Interval

4 octets
	1
	The Inter-arrival Interval field specifies the nominal inter-arrival interval, in units of microseconds, of MSDUs belonging to this traffic stream at the MAC SAP.  The actual inter-arrival interval may differ from the value of this field and may not be a constant.   This field provides a reference value for choosing the interval between consecutive MSDU transmissions from the traffic stream under this traffic specification.
	X
	O
	X
	X

	Delay Bound

4 octets
	2
	The Delay Bound field specifies the maximum  amount of time in units of microseconds allowed to transport an MSDU belonging to this TS, measured between the time marking the arrival of the MSDU at the local MAC sublayer from the local MAC SAP and the time starting the successful transmission or retransmission of the MSDU to the destination.
An absent value implies that the maximum amount of time allowed to transport a MSDUs belonging to this TS is dot11MaxTransmitMSDULifetime, measured from the attempt to transmit the first fragment of the MSDU, as specified in 9.4.
	O
	O
	X
	X

	Jitter Bound

4 octets
	3
	The Jitter Bound field specifies the acceptable maximum delay difference in units of microseconds in the transport of MSDUs belonging to this TS, with the delay in the transport of an MSDU measured between the time marking the arrival of the MSDU at the local MAC sublayer from the local MAC SAP and the time starting the successful transmission or retransmission of the MSDU to the destination.
	X
	O
	O
	X

	Minimum TXOP Duration

4 octets

	4
	This field contains the requested minimum duration of a polled TXOP to be delivered to support this TS, specified in microseconds.  When present, the HC shall deliver no polled TXOP for this TS shorter than this value.
	O
	O
	X
	M

	Schedule Duration

4 octets
	5
	The requested or granted duration of a schedule specified in microseconds.
	X
	X
	O/M
	X

	Schedule CFP Offset

4 octets
	6
	For Scheduled TXOPs, this is the position of the start of a schedule expressed as a delay in microseconds after the TBTT at which a CFP is scheduled to start.

For isochronous traffic types, this represents the offset from TSF time zero of  the start of Tcycle intervals .
	X
	X
	O/M
	O

	TGap

4 octets
	7
	This field specfies the maximum interval, between the end of one TXOP and the start of the next TXOP that the HC must schedule to an isochronous TS.  


	X
	X
	X
	M

	Tcycle

4 octets
	8
	For simplified isochronous traffic types, this field indicates the interval over which the Tmax and Tmin bounds are applied. This field is typically of the order of one or several beacon intervals.
	X
	X
	X
	M

	Tmin

4 octets


	9
	For simplified isochronous traffic types, this field indicates the minimum total allocation of time that the HC shall grant in  polled TXOPs, each of duration Minimum TXOP Duration, for  the TS within each Tcycle interval. 
	X
	X
	X
	M

	Tmax

4 octets
	10
	For isochronous traffic types, this field indicates the maximum total allocation of time that the HC shall grant in  polled  TXOPs to this TS in each Tcycle time.  This parameter is typically chosen to be greater than that assumed to be needed for retransmissons of packets due to channel errors over Tcycle times.  Thus, if Tmax time is fully utilized by the sender repeatedly, it may be inferred that application delay, jitter, and rate requirements are not being met.
	X
	X
	X
	M

	Burst Size Computation Duration

4 octets
	11
	The Burst Size Computation Duration specifies the amount of time in microseconds that the Maximum Burst Size is based on. 


	M
	MBS
	X
	X

	Nominal MSDU size

2 octets
	12
	The Nominal MSDU Size field specifies the nominal size, in octets, of MSDUs belonging to the TS under this traffic specification.  
	X
	O
	X
	O

	Maximum Data Rate

2 octets
	13
	The Maximum Data Rate field is 2 octets in length, and a non-zero value specifies the Max data rate, in units of 1 kbit/s (1k = 1000), for transport of MSDUs belonging to this TS within the delay and jitter bounds under this traffic specification.  A value of 0 indicates unspecified max data rate. This field is to be used to compute the recommended bandwidth to be dedicated in the case that substantial unused bandwidth remain.
	O
	O
	X
	X

	Minimum Data Rate

2 octets
	14
	The Minimum Data Rate field specifies the lowest data rate, in units of 1 kbit/s (1k = 1000), that is acceptable for transport of MSDUs belonging to this TS within the delay and jitter bounds under this traffic specification. This field is to be used to compute the bandwidth that the traffic stream is required for transmission to meet minimum QoS expectation.
	O
	O
	X
	X

	Maximum Burst Size

2 octets

	15
	The Maximum Burst Size field specifies the maximum data burst that may occur, in units of eight octets, for transport of MSDUs belonging to this TS within the delay and jitter bounds under this traffic specification. 
	O
	O
	X
	X

	

	
	

	
	
	
	

	Minimum Tx Rate

2 octets
	16
	The Minimum TX Rate field specifies the minimum PHY rate, in units of 0.5Mbit/s that is necessary for successful transport of this TS.  A value of 0 indicates that any supported rate is acceptable.  

	O
	O
	X
	O

	

	
	

	
	
	
	

	

	
	
	
	
	
	

	


	
	
	
	
	
	

	

	
	
	
	
	
	

	
	
	

	
	
	
	

	
Management Policy
1 octet
	17
	For isochronous traffic types, this field specifies how the HC and the STA handle the stream in the event that the TS requires the full Tmax TXOP duration for Violation Count adjacent Tcycle intervals.  This values of this field are defined in  Table 20.05.2  A Bandwidth Manager may choose to admit or deny admission to streams based on the values present in this field.
	X
	X
	X
	M

	Violation Count
1 octet
	18
	For isochronous traffic types, this field contains the number of adjacent Tcycle intervals during which the TS uses the full Tmax TXOP duration.

	X
	X
	X
	M

	Endpoint Address

6 octets
	19
	For the Scheduled traffic type, this field contains a group or individual MAC address that identifies the schedule.

For other traffic types, this field indicates the MAC address of the MAC entity that is either the source (for downlink) or the destination (for uplink and direct link) of the traffic.
	O
	O
	M
	O

	Notes
	M – Mandatory
O – Optional
X – Not permitted
O/M – Optional in the request, Mandatory in the response
MBS - This field is mandatory if Maximum Burst Size is present.
The ordering of the fields in this table preserves 4-octet alignment of the 4-octet fields.


Table 20.05.2 Management Policy

	Value
	Management Policy

	0
	HC shall continue to schedule the TS  using its original parameters

	1
	HC shall continue to schedule the TS giving it more bandwidth if available, without re-negotiation of the TSPEC

	2
	(Valid for uplink and direct link directions only)
The WSTA will renegotiate the TSPEC when it detects a violation.


	3
	The HC may destroy the TS by performing the TS Deletion procedure defined in 11.5.5.

	4-255
	Reserved.


(allocate a QoS management action code in 7.4 and add a table entry as follows:)

	???
	Activate TS request





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


(
Insert the following subclause at the end of clause 7.45 and number table 20.?.? appropriately)
7.4.6
Activate TS request action frame

The Activate TS request QoS Action frame has category set to QoS and Action code set to 10. The Activation delay shall be 0.

The Action Body of a Poll request QoS Action frame is shown in Figure 42.18.4.   The Direction field is defined in table 20.?.?.   The TID field is defined in figure 14.5.
	Octets: 2

	Bit: 0-10
	11
	12-15

	reserved
	Direction
	TID


Figure 42.18.4 – Action Body of a Poll request QoS Action frame
Table 20.?.? – Direction field encoding

	Bit 11
	Usage

	0
	Uplink  (WSTA to HC)

	1
	Direct link (WSTA to WSTA)


An Activate TS request QoS Action frame is used to indicate to the HC that the WSTA is ready to receive polled TXOPs on the TS specified by the TID field.   It may sent only for a TS that has been created with the  Delay TSinfo field set to 1.
(Insert the following subclause at the end of clause 10.3.15)

10.3.16 TS Activation 
This mechanism supports activation of a delayed TS.

The primitives used for this mechanism are called  poll request primitives, which include MLME-TSACTIVATE.request, MLME-TSACTIVATE.confirm and MLME-TSACTIVATE.indication.

10.3.16.1 MLME-TSACTIVATE.request

10.3.16.1.1 Function

This primitive requests the activation of a TS resulting in polled TXOPs being delivered to the WSTA according to a negotiated TSPEC.

This request is only valid at the WSTA.  This request is only valid for a TS that has been created with the Delay subfield set to 1.  This request is only be performed once for each such TS.
10.3.16.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TSACTIVATE.request
(

TID,

Direction

)

	Name
	Type
	Valid Range
	Description

	TID
	Integer
	0-15
	Specifies the TID of the data.

	Direction
	Enumeration
	Uplink, Sidelink
	Specifies the direction for which the poll is being requested.


10.3.16.1.3 When generated

This primitive is generated by the SME at a WSTA to start the delivery of polled TXOPs to the WSTA for the specified TS.
10.3.16.1.4 Effect of receipt

The WSTA shall perform the procedure in 11.6.1.1.
10.3.16.2
MLME-TSACTIVATE.confirm

10.3.16.2.1 Function

The primitive reports the results of the insertion of the WSTA on the HC’s polling list.

10.3.16.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TSACTIVATE.confirm
(

Result,

TID,

Direction

)

	Name
	Type
	Valid Range
	Description

	Result
	Enumeration
	SUCCESS, FAILURE
	Indicates the result of the corresponding MLME-TSACTIVATE.request. SUCCESS indicates that the Poll request QoS Action frame has been sent successfully (confirmation obtained through the acknowledgement frame for the MPDU) to the HC. FAILURE indicates that the frame has not been sent successfully due to a retransmission limit.

	TID
	Integer
	0-15
	Specifies the TID of the data.

	Direction
	Enumeration
	Uplink, Sidelink
	Specifies the direction for which the poll is being requested.


10.3.16.2.3 When generated

This primitive is generated by the MLME as a result of an MLME-TSACTIVATE.request to indicate the results of that request.

10.3.16.2.4 Effect of receipt

This is not specified.
10.3.16.3
MLME-TSACTIVATE.indication

10.3.16.3.1 Function

The primitive reports the receipt of a TS Activate MMPDU to the HC’s SME.  It is supported only at the HC.
It indicates that the scheduler within the HC will subsequently generate polled TXOPs on the TS identified by the TID and direction field according to its TSPEC.
10.3.16.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TSACTIVATE.indication
(

WSTA,

TID,

Direction

)

	Name
	Type
	Valid Range
	Description

	WSTA
	MAC Address
	
	Contains the MAC address of the WSTA that initiated the MLME-POLL.request

	TID
	Integer
	0-15
	Specifies the TID of the data.

	Direction
	Enumeration
	Uplink, Sidelink
	Specifies the direction for which the poll is being requested.


10.3.16.3.3 When generated

This primitive is generated by the MLME as a result of receiving a TS Activate QoS action request.
10.3.16.3.4 Effect of receipt

This is not specified.
Instruct the editor to add the following subclause 

11.6 Polled TXOP initiation

A WSTA may request its HC to start the delivery of polled TXOPs in the following ways:
a) Send an RR frame to the HC within a CCI. Sending an RR frame is described in 9.10.4.

b) Send a QoS Null frame to the HC using basic access channel rules of EDCF.

c) Send a TS Activate Request QoS action frame for a TS created with the Delay TS info subfield set on receiving an MLME-TSACTIVATE.request from the SME.

When a TS is created with the delay subfield in TSInfo of the TSPEC element is set to 0, the HC shall determine when it will start delivering polled TXOPs for this TS. If the delay subfield is set to 1, it is the responsibility of the WSTA that set up the TS to initiate polling from the HC using any of the above mechanisms.

11.6.1 Using TS Activate Request action frame

The SME may initiate a TS Activate request through the MLME-TSACTIVATE.request. 

11.6.1.1 Procedure at WSTA on receiving a MLME-TSACTIVATE.request
Upon the receipt of the MLME-TSACTIVATE.request, the WSTA shall send a TS Activate Request QoS Action frame to the HC and then generate an MLME-TSACTIVATE.confirm containing the status of the transmission attempt. 
11.6.1.2 Procedure at HC on receiving a TS Activate Request action frame

Upon the receipt of the TS Activate Request QoS Action frames for a TS that has been created with the Delay subfield set to 1,  the HC enable polling for that TS and shall issue a MLME-TSACTIVATE.indication to its SME.

(add the following after 11.6.6 )
11.6.7 Scheduled TSPEC Operation

A Scheduled TSPEC relates to a period related to the start of a CFP, of defined duration, occuring once per CFP.  The HC shall ensure that the NAV of all STAs is set during every scheduled period. It may do this by ensuring its CFP is long enough to contain its schedules, or it may provide individual protection of scheduled periods by transmitting a CTS to itself for each scheduled period, or a mixture of the above.

All devices using scheduled periods to gain access to the medium shall restrict transmissions within the scheduled period to those appropriate for that schedule.

Support for TSPECs of traffic type Scheduled is optional at both the HC and the STA.

An HC shall respond to scheduled TSPEC requests even from STAs that do not set the QoS capability bit.
11.6.8 Isochronous TSPEC Operation

Using this TSPEC, a WSTA can set up a stream to achieve parameterized QoS objectives by specifiying parameters of a polling sequence (specified in 7.3.2.1.15), to the HC.  The HC allocates TXOPs each of which have duration at least Minimum TXOP Duration time, for a total allocation of least Tmin duration and at most Tmax duration within a period of Tcycle.  Use of Tmax microseconds repeatedly for Violation Count times allows either the sender or HC to infer that delay, jitter or rate requirements of the stream are not being met, and thus the agreed TS management policy may be executed by either the HC or sender according to the policy identified in the TS management policy field.  

 Supprt for TSPECs of traffic type Isochronous is mandatory at both the HC and STA.

� This rate information is intended to ensure that the TSPEC parameter values resulting from an admission control negotiation are sufficient to provide the required throughput for the traffic stream.  In a typical implementation, a TS is admitted only if the defined traffic volume can be accommodated at the specified rate within an amount of WM occupancy time that the admissions control entity is willing to allocate to this TS.
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