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Abstract
This submission proposes channel access rules to the Triggered TXOP sharing procedure in 0087r6 and resolve the following TBD:
“After a non-AP STA receives an MU-RTS TXS Trigger frame from its associated AP and addressed to it, the STA shall transmit one or more non-TB PPDUs within the time allocation signaled in the TBD field of the MU-RTS TXS Trigger frame.”

Rev0: initial version
Rev4: removed case of STA exceeding its allocation. 




Discussion:

1. We propose the signaling and the channel access procedure for the Triggered TXOP sharing procedure. 
2. We propose that the time allocation information is carried in the UL Length field of the MU-RTS TX Trigger frame to signal upto ~16ms. However, there can be two options on the signaling format. As such we may want to run a SP.
    SP 1
       Which option do you support for the encoding in the UL Length field in an MU-RTS TX Trigger frame to indicate the time allocated to a non-AP STA:
     Option 1:   Bits B0-B6 of the UL Length field are used and with unit of 128us
    Option 2:    Bits B0-B11 of the UL Length field in units of 4us ?
   This PDT assumes Option 21 is preferred based on SP results.  


SP 2
       Do you support to indicate the time allocated to a non-AP STA in User Info of the MU-RTS TXS TF ?

SP 3
       Do you support to indicate the time allocated to a non-AP STA in User Info of the MU-RTS TXS TF with 7 bits in units of 128us ?


3. In practice, devices today overshoot their TXOP limits in some cases (e.g., when the TXOP limit is too small to fit a frame without aggregation). We expect those cases to arise with Triggered SU/P2P mechanism as well where a STA would like to overshoot its allocation a little to fit a PPDU. So, two possible options to enable this: 
Option 1: just define the conditions when a STA is allowed to overshoot to be same as whats allowed for a STA as a TXOP owner.
Option 2: Option 1 + exceed allocation only when AP explicitly informs the STA that it is allowed to overshoot. 
In this doc we are assuming Option 1. 




9.3.1.22 Trigger frame format

9.3.1.22.1 General
TGbe editor: Modify Figure 9-64b  in P45L53 of 11ax draft 8.0 as follows:
        
           B0                   B3  B4         B15                B16                    B17               B18            B19      B20            B21            B22      B23         B25     
	Trigger Type
	UL Length
	More TF
	CS Required
	UL BW
	GI And HE-LTF Type/TXOP Sharing Mode
	MU-MIMO HE-LTF Mode
	Number of HE-LTF Symbols And Midamble Periodicity


Bits:      4                  12                    1                    1                     2                  2                 1           3

                 




           B26                                       B27                      B28               B33 B34                 B35          B36                 B37             B52       B53             B54       B62     
	UL STBC
	LDPC
Extra
Symbol
Segment
	AP Tx
Power
	Pre-FEC
Padding
Factor
	PE
Disambiguity
	UL Spatial
Reuse
	Doppler
	UL
HE-SIG-A
2
Reserved



Bits:      4                  12                    1                    1                     2                  2                 1           3


                                                                                                              B63     
	Reserved
	Trigger Dependent Common Info







                                                                       Bits:      1               variable
                                     Figure 9-64b—Common Info field format

TGbe editor:  Insert the following text in P128L48 of 11ax draft 8.0 as follows:

The GI And HE-LTF Type subfield of the Common Info field indicates the GI and HE-LTF type of the HE 
TB PPDU response. The GI And HE-LTF Type subfield is present in a Trigger frame that solicits a TB PPDU response and its encoding is defined in Table 9-29e (GI And HE-LTF Type subfield encoding). The TXOP Sharing Mode subfield indicates the TXOP sharing mode. The TXOP sharing Mode subfield is present in an MU RTS Trigger frame and is defined in 9.3.1.22.5.
encoding is defined in Table 9-29e (GI And
HE-LTF Type subfield encoding).

9.3.1.22.5 MU-RTS Trigger frame format


TGbe editor: Modify the following text in P129L43 of 11ax draft 8.0 as follows:

The UL Length, GI And HE-LTF Type, MU-MIMO HE-LTF Mode, Number Of HE-LTF Symbols And
 Midamble Periodicity, UL STBC, LDPC Extra Symbol Segment, AP Tx Power, Pre-FEC Padding Factor,
 PE Disambiguity, UL Spatial Reuse, Doppler and UL HE-SIG-A2 Reserved subfields in the Common Info
 field are reserved.

TGbe editor: Modify the following text in P66L52 of draft 0.4 as follows:


The TxOP Sharing Mode GI And HE-LTF Mode subfield in the Common Info field is set to a TBD nonzero value if theto signal an
MU-RTS Trigger frame is sent by an EHT AP that intends to allocates time within an obtained TXOP to an EHT non-AP
STA for transmitting one or more non-TB PPDUs sequentially (see 35.2.1.3 (Triggered TXOP sharing procedure)); otherwise it is set to 0. ; The encoding of the TXOP Sharing Mode subfield  is defined in Table 9-31xxx (TXOP Sharing Mode subfield encoding)sets it to 0 otherwise.

       Table 9-31xxx TXOP Sharing Mode subfield encoding 
	TxOP Sharing Mode subfield value
	Description

	0
	MU-RTS that does not initiate MU-RTS TXOP Sharing procedure 

	1
	MU-RTS that initiates MU-RTS TXOP Sharing procedure wherein a scheduled STA can only transmit PPDU(s)addressed to its associated AP 

	2
	MU-RTS that initiates MU-RTS TXOP Sharing procedure wherein a scheduled STA can transmit PPDU(s) addressed to its associated AP or addressed to another STA 

	3 
	Reserved



An MU-RTS Trigger frame with that has the TXOP Sharing Mode  GI And HE-LTF Mode subfield set to aTBD  nonzero value is called an MU-RTS TXOP Sharing (TXS) Trigger frame for the remainder of this subclause and throughout Clause 35 (Extremely high throughput (EHT) MAC specification).

The TBD UL Length subfield in the Common Infor field of the  MU-RTS TXS Trigger frame indicates the time duration allocated to the non-AP 
STA within the TXOP obtained by the AP. in units of 4 µs. 

The UL Length subfield is reserved in an MU-RTS Trigger frame that is not a MU-RTS TXS Trigger frame.




TGbe editor: Modify the following text in P66L52 of draft 0.4 as follows:

35.2.1.3 Triggered TXOP sharing procedure

35.2.1.3.1 General

The Triggered TXOP sharing procedure allows an AP to allocate a portion of the time within an obtained TXOP to only one a non-AP STA for transmitting one or more non-TB PPDUs.
An EHT STA with dot11EHTTXOPSharingTFOptionImplemented equals to true shall set the Triggered TXOP Sharing Support subfield in EHT Capabilities element to 1; otherwise, it shall set the subfield to 0.

An EHTn AP and non-AP STA swith dot11EHTTXOPSharingTFOptionImplemented equal to 1 shall follow the rules defined in 26.2.6 (MU-RTS Trigger/CTS frame exchange procedure) when transmitting and or responding to a MU-RTS TXS Trigger frame respectively with the exceptionsand the additional rules defined in 35.2.1.3.2 (AP behavior) and in 35.2.1.3.3 (Non-AP STA behavior).

An EHT STA that uses information from an MU-RTS TXS Trigger frame as the most recent basis to	Comment by Alfred Aster: Isnt this the case for every frame? Perhaps  I am missing something. 	Comment by Das, Dibakar: Distinguishes with baseline MU-RTS behavior on rx by a STA. That is, an EHT STA need not reset its NAV on hearing no response after CTStimeout unlike an 11ax STA and like a pre-11ax STA. Essentially, in environments where there are no 11ax STAs AP can safely use this TXS TF as similar to Basic TF.  
update its NAV should not reset the NAV that is updated by this frame unless it receives a CF-End frame that satisfies the conditions in 26.2.5 (Truncation of TXOP). 



35.2.1.3.2 AP behavior

An EHT AP may allocate time within an obtained TXOP to a non-AP STA by transmitting an MU- RTS TXS Trigger frame as defined in 9.3.1.22.5 (MU-RTS Trigger frame format) parametrized as follows:
— The Trigger frame has one User Info field that is addressed to the non-AP STA. A User Info field is addressed to a non-AP STA if the AID12 subfield of the User Info field is equal to the 12 LSBs of the AID of the STA and the Trigger frame is sent by the AP with which the non-AP STA is associated.


An EHT AP shall not send a MU-RTS TXS Trigger frame with the User Info field that is addressed send a MU-RTS TXS Trigger frame to an associated non-AP STA from which it has not received an EHT Capabilities element with the Triggered TXOP Sharing Support subfield set to 1.


If the EHT AP receives a CTS frame in response to its transmitted MU RTS TXS Trigger frame to a non-AP STA with the TXOP Sharing Mode  subfield equal to 1 then the AP shall not transmit any PPDU within the allocated time specified in the UL Length field unless:
· The PPDU is solicited by a non-AP STA that requires an immediate response. 	Comment by Alfred Aster: I would phrase it: unless the PPDU is sent in response to a frame sent by the STA sednign the CTS. But I think this should be okay too.	Comment by Das, Dibakar: Added “to a non-AP STA” in the text before the bullets. 
· The CS mechanism indicates that the medium is idle at the TxPIFS slot boundary after the end of either the transmission of the last immediate response frame sent to that STA or the reception of the last frame from that STA that did not require an immediate response. 	Comment by Yongho Seok: “If a TXOP holder has in its transmit queue (#2478)an additional frame of the primary AC (or, where permitted, a secondary AC) and the duration of transmission of that frame plus any expected acknowledgment for that frame is less than the remaining TXNAV timer value and, if dot11MCCAActivated is true, the remaining RAV timer value, then the TXOP holder may commence transmission of that frame a SIFS (or RIFS, if the conditions defined in 10.3.2.3.2 (RIFS) are met(#2477), or PIFS, if the frame contains a bandwidth signalling TA) after the completion of the immediately preceding frame exchange sequence, subject to the TXOP limit restriction as described in 10.23.2.9 (TXOP limits).”
What if the non-AP STA sends a bandwidth sginaing TA and uses the PIFS before sending it?
Can we remove this bullet (to simplify the rule) and merge with the below paragraph?	Comment by Das, Dibakar: Is the issue resolved with the changes above ?


If the EHT AP receives a CTS frame in response to its transmitted MU RTS TXS Trigger frame with the TXOP Sharing Mode  subfield equal to 2 then the AP shall not initiate any PPDU transmission within the allocated time specified in the UL Length field unless the PPDU is solicited by a non-AP STA that requires an immediate response.  	Comment by Yongho Seok: While TxOP Sharing Mode, the HE STA can transmit an uplink DATA frame. In such case, if the AP correctly receive the DATA frame, it can respond with the ACK frame. 
The ACK frame is generated in a MAC hardware it does not check other condition if the FCS passes. 
If this requirement is applied to the control response frame, it needs an hardware change. I am against on this rule. 	Comment by Das, Dibakar: Think we clarified in the call that the text allows for the behavior you mention. 

NOTE- The EHT AP that transmits an MU-RTS TXS Trigger frame does not initiate transmission of any PPDU without performing a new backoff if the TXNAV timer has expired. 

If in response to a transmitted MU RTS TXS Trigger frame the EHT AP receives a CTS frame 
from the non-AP STA that was allocated time in that Trigger frame then the AP may transmit a PPDU after the end of the allocated time and before its TXNAV timer has expired if any of the following conditions are satisfied:
· The medium is determined to be idle by the CS mechanism at the end of the allocated time in which case it may transmit SIFS after the end of the allocated time. 	Comment by Yongho Seok: Does it also check the virtual CS? Please clarify it.  
In the 10.3.2.1 CS mechanism, we have the following sentence. 
“The medium shall be determined to be busy when the STA is transmitting.”
What if the the STA is receiving? Since the spec does not say that the medium is determined to be busy when the STA is receiving, the AP can transmit a PPDU after the end of the allocate time even the AP is receiving a PPDU? 	Comment by Das, Dibakar: Supposed to be with both physical and virtual CS.. “The CS mechanism combines the NAV state, and in S1G STAs also the RID state, and the STA’s transmitter
status with physical CS to determine the busy/idle state of the medium” added “by the CS mechanism” even though it feels redundant 	Comment by Das, Dibakar: 
· 
· The last PPDU transmission by the AP ended less than aSIFSTime before the end of the allocated time in which case it may transmit SIFS after the end of the last PPDU transmission. 	Comment by Das, Dibakar: 3 SIFS, 2 PIFS	Comment by Das, Dibakar: Added per Young Hoon’s comment
· The medium is determined to be busy by the CS mechanism at the end of the allocated time in which case it may transmit after the CS mechanism (see 10.3.2.1 (CS mechanism)) indicates that the medium is idle at the TxPIFS slot boundary.	Comment by Das, Dibakar: 	Comment by Alfred Aster: Same here.	Comment by Das, Dibakar: This is a different issue than STA exceeding allocation. It can happen due to some other STA transmitting leading to medium busy event. For example, a STA that woke up in the middle of the TXOP and started txmitting. 


	Comment by Das, Dibakar: Yongho: Who is a TXOP holder during the TxOP Sharing Mode?
[DD: its officially AP except that during mode 2 STA can effectively act as TXOP owner for the portion of its allocation with respect to initiating recovery.]

Yongho: I assume that the TXOP holder is not changed. Then, you don’t need this rule. 
According to the baseline rule, the TXOP holder can initiate backoff procedure unless the TXNAV timer is not expired.
[DD: we checked the baseline rule, which seems to be a note for the case when there is tx failure on non-initial PPDU by the TXOP owner. We initially tried adding text basically saying treat any medium busy event at end of allocation as tx failure on non-intial PPDU.. but it got cumbersome quickly] 
 


If in response to a transmitted MU RTS TXS Trigger frame the EHT AP receives a CTS frame 	Comment by Alfred Aster: Same wording as above?	Comment by Alfred Aster: Isnt part of this covered above (third bullet)?	Comment by Das, Dibakar: It is… I can remove the “might transmit at TxPIFS slot boundary as described above or” part if duplication is an issue. Or we can keep it for clarity 
from the non-AP STA that was allocated time in that Trigger frame, the CS mechanism indicates that the medium is busy at the end of the allocated time, then the AP might transmit at TxPIFS slot boundary as described above or invoke the backoff procedure described in 10.23.2.2 (EDCA backoff procedure) or wait for the TXNAV timer to expire and invoke the backoff procedure. 

Figure 35-xx (Example of MU-RTS TXS Trigger frame with TXOP Sharing Mode  value equal to 1 soliciting UL PPDU) shows an example of the exchange of MU-RTS TXS Trigger frame with TXOP Sharing Mode  value equal to 1 and transmission of UL non-TB PPDUs by a scheduled STA within the allocated time.	Comment by Yang, Zhijie (NSB - CN/Shanghai): Cascading mode, still single user case, right?	Comment by Das, Dibakar: Thanks fixed




Figure 35-xx Example of MU-RTS TXS Trigger frame with TXOP Sharing Mode value equal to 1 soliciting UL PPDU. 



Figure 35-xy (Example of MU-RTS TXS Trigger frame with TXOP Sharing Mode value equal to 2) shows an example of the exchange of MU-RTS TXS Trigger frame with TXOP Sharing Mode  value equal to 2 and transmission of PPDUs by a scheduled STA to another STA within the allocated time.

Figure 35-xy Example of MU-RTS TXS Trigger frame with TXOP Sharing Mode value equal to 2. 


35.2.1.3.3 Non-AP STA behavior

After a non-AP STA receives an MU-RTS TXS Trigger frame from its associated AP and that contains a User Info field that is addressed to it, the STA shall transmit one or more non-TB PPDUs within the time allocation signaledsignalled in the TBD UL Length subfield of Common Info field of the MU-RTS TXS Trigger frame. The first PPDU of the exchange shall be a CTS frame transmitted per the rules defined in 26.2.6.3 (CTS frame response to an MU-RTS Trigger frame).
.

The time allocation shall starts when the PHY-RXEND.indication primitive of the PPDU that contains the after the end of transmission of the MU-RTS TXS Trigger frame has occured. 


During this allocated time, the non-AP STA may transmit non-TB PPDUs to its associated AP or another STA if the TXOP Sharing Mode subfield value is 2 and only to its associated AP if the TXOP Sharing Mode  subfield value is 1. 
NOTE—For example, the other STA can be a peer STA of a peer-to-peer link.

A non-AP STA addressed by a User Info field in the MU-RTS TX Trigger frame shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the allocated time. 
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