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1. Introduction
[bookmark: OLE_LINK2]In RAN1 98[1] and 99 meeting[2], the contention window adjustment (CWS) procedures are discussed and defined. However, the TS 37.213[3] is not clear and does not align with the agreement. In this contribution, the CWS procedures are discussed.
	Agreement in RAN1 98:
For a gNB initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with unicast PDSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier. 
· If the CO has a unicast PDSCH, but doesn’t have any unicast PDSCH transmitted over all the resources allocated for that PDSCH, then, the duration of the first transmission burst by the gNB within the CO that contains unicast PDSCH(s) is the reference duration for CWS adjustment.

Agreement in RAN1 98:
For a UE initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with PUSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. 
· If the CO has a PUSCH, but doesn’t have any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the CO that contains PUSCH(s) is the reference duration for CWS adjustment.

Agreement in RAN1 99:
For CW adjustment for transmissions including PDSCH and PUSCH:
· if new HARQ feedback is available relative to the prior CW update, the feedback for the latest COT for which new feedback is received shall be used:
· if the HARQ feedback is ACK, CW shall be set to CWmin.
· if the HARQ feedback is NACK (or if in absence of feedback within a window as defined below, the gNB or the UE retransmits the TB), CW shall be set to min(CW×2 + 1, CWmax).
· Window starts at the end of the reference duration and has a duration of max (X ms, the duration of the transmission burst from start of the reference duration + 1 ms) 
· If the absence of other technologies cannot be guaranteed (same condition as in existing specs for other cases), X = 5. Otherwise, X = 10.
· Otherwise (if new HARQ feedback is not available), CW shall remain the same.
Note: HARQ feedback includes any implicit methods of HARQ feedback determination.


2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551][bookmark: PP12]TS 37.213 specifies the CWS procedure mainly according to the HARQ-ACK and/or transmission in the reference duration. However, there are some issuses needs clarification.
Issue 1: The HARQ-ACK feedback in step 2 is not restricted in the reference duration
In step 2, if HARQ-ACK feedback is available after the last update of , go to step 3. However, the HARQ-ACK feedback is not specified clearly, it may include both HARQ-ACK feedback corresponding to the PDSCH in the reference duration, and HARQ-ACK feedback corresponding to the PDSCH outside the reference duration. However, according to the agreement, the reference duration is defined for CWS adjustment. In another word, when adjusting the CWS, the latter case is not considered. More specifically, in step 3, only the HARQ-ACK feedback(s) corresponding to PDSCH(s) in the reference duration for the latest DL channel occupancy is used, thus, for latter case, according to the current spec, skip step 3 and go to step 4, which is not reasonable. Therefore, the HARQ-ACK feedback in step 2 should be clearly defined to exlude the latter case. 
[bookmark: OLE_LINK3]Issue 2: The retransmission in step 2 is not restricted in the reference duration.
The retransmission in step 2 should also be defined since it is not clear whether the retrsnsmission is corresponding to the PDSCH in the reference duration.
Issue 3: The description “or is transmitted” is not clear in step 2.
It is not clear what does the “or is transmitted” mean in step 2. In our understanding, it means that “or the gNB transmission after procedure described in clause 4.1.1 is transmitted within a duration, go to step 5”, which is not aligned with the agreement. For exapmle, if initial transmission and retransmission are both available in the reference duration, according to the spec, it would go to step 5 which is not correct because it should go to step 4 in this case. 
Therefore, the spec should be revised as following:
1) [bookmark: OLE_LINK1]Restrict the HARQ-ACK feedback in step 2 to be only the HARQ-ACK feedback corresponding to PDSCH in the reference duration for the latest DL channel occupancy.
2) Restrict the retransmission in step 2 to be only for the TB in the reference duration for the latest DL channel occupancy.
3) Delete “or is transmitted” to make the procedure correct.
4) Meanwhile, the CWS procedures for UL transmissions scheduled/configured by gNB is revised accordingly.
[bookmark: _Ref131064409]Proposal 1: Adopt the the TP1 for TS 37.213 section 4.1.4.2.
[bookmark: _Ref131695307]Proposal 2: Adopt the the TP2 for TS 37.213 section 4.2.2.2.
3. Conclusion
In this contribution, we focus on CWS procedures, and have the following proposals:
Proposal 1: Adopt the the TP1 for TS 37.213 section 4.1.4.2.
-------------------------------------------- TP1 for 37.213 4.1.4.2-------------------------------------------------------------
[bookmark: _Toc28873139][bookmark: _Toc35593597][bookmark: _Toc44669005][bookmark: _Toc51607154][bookmark: _Toc105699810][bookmark: _Hlk131778559]4.1.4.2	Contention window adjustment procedures for DL transmissions by gNB
If a gNB transmits transmissions including PDSCH that are associated with channel access priority class  on a channel, the gNB maintains the contention window value  and adjusts  before step 1 of the procedure described in clause 4.1.1 for those transmissions using the following steps:
1)	For every priority class set .
2)	If HARQ-ACK feedback corresponding to the PDSCH in the reference duration for the latest DL channel occupancy is available after the last update of  , go to step 3. Otherwise, if the gNB transmission after procedure described in clause 4.1.1 does not include a retransmission corresponding to the PDSCH in the reference duration for the latest DL channel occupancy or is transmitted within a duration  from the end of the reference duration corresponding to the earliest DL channel occupancy after the last update of , go to step 5; otherwise go to step 4.
3)	The HARQ-ACK feedback(s) corresponding to PDSCH(s) in the reference duration for the latest DL channel occupancy for which HARQ-ACK feedback is available is used as follows:
a.	If at least one HARQ-ACK feedback is 'ACK' for PDSCH(s) with transport block based feedback or at least 10% of HARQ-ACK feedbacks is 'ACK' for PDSCH CBGs transmitted at least partially on the channel with code block group based feedback, go to step 1; otherwise go to step 4.
4)	Increase  for every priority class  to the next higher allowed value.
5)	For every priority class , maintain  as it is; go to step 2.
The reference duration and duration   in the procedure above are defined as follows:
-	The reference duration corresponding to a channel occupancy initiated by the gNB including transmission of PDSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier. If the channel occupancy includes a unicast PDSCH, but it does not include any unicast PDSCH transmitted over all the resources allocated for that PDSCH, then, the duration of the first transmission burst by the gNB within the channel occupancy that contains unicast PDSCH(s) is the reference duration for CWS adjustment.
-	 where  is the duration of the transmission burst from start of the reference duration in   and   if the absence of any other technology sharing the channel can not be guaranteed on a long-term basis (e.g. by level of regulation), and   otherwise.
If a gNB transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit HARQ-ACK feedbacks by the corresponding UE(s), the gNB adjusts  before step 1 in the procedures described in clause 4.1.1, using the latest  used for any DL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any DL transmissions on the channel,  is used.
-------------------------------------------------END OF TP-----------------------------------------------------------------
Proposal 2: Adopt the the TP2 for TS 37.213 section 4.2.2.2.
-------------------------------------------- TP2 for 37.213 4.2.2.2-------------------------------------------------------------
[bookmark: _Toc28873164][bookmark: _Toc35593622][bookmark: _Toc44669030][bookmark: _Toc51607179][bookmark: _Toc121822675][bookmark: _Hlk131695575]4.2.2.2	Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
[bookmark: _Hlk26519434][bookmark: _Hlk26519341]If a UE transmits transmissions using Type 1 channel access procedures that are associated with channel access priority class  on a channel, the UE maintains the contention window value  and adjusts  for those transmissions before step 1 of the procedure described in clause 4.2.1.1, using the following steps:
1)	For every priority class , set ;
2)	If HARQ-ACK feedback corresponding to the PUSCH in the reference duration for the latest UL channel occupancy is available after the last update of ,  go to step 3. Otherwise, if the UE transmission after procedure described in clause 4.2.1.1 does not include a retransmission corresponding to the PUSCH in the reference duration for the latest UL channel occupancy or is transmitted within a duration  from the end of the reference duration corresponding to the earliest UL channel occupancy after the last update of , go to step 5; otherwise go to step 4.
3)	The HARQ-ACK feedback(s) corresponding to PUSCH(s) in the reference duration for the latest UL channel occupancy for which HARQ-ACK feedback is available is used as follows:
a.	If at least one HARQ-ACK feedback is 'ACK' for PUSCH(s) with transport block (TB) based feedback or at least 10% of HARQ-ACK feedbacks are 'ACK' for PUSCH CBGs transmitted at least partially on the channel with code block group (CBG) based feedback, go to step 1; otherwise go to step 4.
4)	Increase  for every priority class  to the next higher allowed value;
5)	For every priority class , maintain  as it is; go to step 2.
The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:
-	For the purpose of contention window adjustment in this clause, HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where explicit HARQ-ACK is determined based on the valid HARQ-ACK feedback in a corresponding CG-DFI as described in clause 10.5 in [7], and implicit HARQ-ACK feedback is determined based on the indication for a new transmission or retransmission in the DCI scheduling PUSCH(s) as follows:
-	If a new transmission is indicated, 'ACK' is assumed for the transport blocks or code block groups in the corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.
-	If a retransmission is indicated for TB-based transmissions, 'NACK' is assumed for the transport blocks in the corresponding PUSCH(s).
-	If a retransmission is indicated for CBG-based transmissions, if a bit value in the code block group transmission information (CBGTI) field is '0' or '1' as described in clause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.
-	 where  is the duration of the transmission burst from start of the reference duration in  and  if the absence of any other technology sharing the channel cannot be guaranteed on a long-term basis (e.g. by level of regulation), and  otherwise.
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this clause, the UE adjusts  before step 1 in the procedures described in clause 4.2.1.1, using the latest  used for any UL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been used for any UL transmission on the channel,  is used.
-------------------------------------------------END OF TP-----------------------------------------------------------------
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