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1
Introduction

In RAN2#121bis e-meeting [2], issues related to SL CAPC and SL DRX were discussed. In this contribution, we will further discuss the impacts on SL CAPC, SL DRX and SL counters, and provide corresponding observations and proposals.
2
Discussion
2.1
Impact on SL CAPC
In RAN2#121bis e-meeting [1], following agreements related to SL CAPC mapping rule were reached:

	Agreement:

For ‘best-match’ issue, UE may determine it based on closest PDB, and capture it in stage-2 spec only. Detailed wording can be discussed in running CR phase. FFS on whether to consider default priority as well.


2.1.1
Definition of “best-match”
To avoid such unfair problem on channel access in SL-U, it was agreed to specified other than UE implementation to determine the CAPC of non-standardized PQI based on “best matches the QoS characteristics of the standardized PQI based on one or more QoS characteristics” [1], i.e., based on closed PDB and FFS on whether to consider default priority as well.

For CAPC mapping of standardized PQI, whether the QoS flow is Mission Critical, and the PDB of non-standardized PQI based QoS flow, has been used to determine the CAPC. 

Observation 1: For CAPC determination of standardized PQI, whether the QoS flow is Mission Critical and the PDB of non-standardized PQI based QoS flow has been considered. 

Thus, similar principle should be reused for CAPC determination of non-standardized PQI. However, in current Spec, there is no such indication on whether the QoS flow is mission critical or not for non-standardized PQI. However, for standardized PQI, it can be found that the default priority of these Mission Critical QoS flows is 1 or 2, meaning they have relatively higher priority than non-Mission Critical QoS flows. Therefore, the priority of non-standardized PQI should be considered in the CAPC mapping, to ensure these “Mission Critical” or “higher priority” QoS flow can have relative higher CAPC to access the channel. That is, if the non-standardized PQI based QoS flow has priority of 1 or 2, the CAPC of such QoS flow is 1; otherwise, the CAPC of non-standardized PQI based QoS flow should use the CAPC of the standardized PQI based QoS flow based on closest PDB.
Observation 2: For standardized PQI, the default priority of these Mission Critical QoS flows is 1 or 2, meaning they have relatively higher priority than non-Mission Critical QoS flows. 

Proposal 1:  For QoS flow with non-standardized PQI mapped to a default SLRB whose CAPC is not configured in RRC INACTIVE/IDLE/OOC, adopt the previous criteria for defining standardized PQI to CAPC mapping:

· If the QoS flow has priority of 1 or 2, the CAPC of such QoS flow is 1;
· Otherwise, the CAPC should use the CAPC of the standardized PQI based on closest PDB 
2.1.2
CAPC of default SLRB
Then we need to determine the CAPC of the default SLRB that either standardized or non-standardized PQI based QoS flows are mapped into, whereas the CAPC is not configured for this default SLRB and multiple QoS flows associated with different CAPC can be mapped into this default SLRB. In this case, we need to determine the CAPC of this default SLRB, which can be further used to determine the CAPC of SL MAC PDU. In our thinking, similar to the principle used for SL MAC PDU CAPC determination, if a SLRB is default SLRB without CAPC configuration and the SLRB is mapped with multiple QoS flows associated with different CAPCs, the CAPC of this SLRB is the biggest CAPC among the multiple CAPCs that are associated with multiple QoS flow.

Proposal 2:  For default SLRB without CAPC configuration in RRC INACTIVE/IDLE/OOC, the CAPC of the default SLRB is the CAPC of the lowest priority among the multiple QoS flow mapped to the default SLRB. 
2.2
Impact on SL DRX
2.2.1
Starting of HARQ RTT timer 

The working assumption (the yellow highlight) about the start of sl-drx-HARQ-RTT-Timer when multiple PSFCH occasion per PSCCH/PSSCH is supported in [2] needs to be confirmed.
Agreements on SL DRX
1: 
RAN2 deprioritizes the SL DRX enhancement on active time extension for SL LBT failure.
2:
Working assumption: Not define shared COT as SL DRX active time.

3a:
Working assumption: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
3b: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.

According to the above yellow highlight, a PSSCH is associated with multiple PSFCH occasions, and if SL HARQ feedback cannot be sent in a PSFCH occasion due to LBT failure, RX UE may try the remaining PSFCH(s) associating to the same PSSCH. We can discuss the case if the HARQ feedback in the at least one of PSFCH resources is successfully transmitted in RX UE when a PSSCH associates with multiple PSFCH occasions. In this case, in order to make the start time of sl-drx-HARQ-RTT-Timer aligned between TX UE and RX UE, RX UE starts sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the first successfully transmitted PSFCH resource for the SL HARQ feedback. Accordingly, TX UE starts the timer corresponding to sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the first successfully received PSFCH resource for the SL HARQ feedback if TX UE has received the corresponding SL HARQ feedback at the first successfully received PSFCH resource.

Proposal 3: Confirm the WA that if multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
2.2.2
SL DRX active time
In RAN2#121 meeting [1], there was a working assumption that the shared COT shall not be defined as SL DRX active time.
	Working assumption: Not define shared COT as SL DRX active time.


And in RAN1#112 meeting [3], agreements on using a shared COT for responding UE were reached as follow:

	Agreement
· A responding UE over a shared COT can be:

· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator

· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator

· FFS Limitations on what additional IDs may be included and how they may be indicated


Based on RAN1’s agreement, the target destination of the shared COT transmission can only be the initiating UE for unicast, and the target destination of the shared COT transmission can only be the destination corresponding to the transmission from initiating UE to responding UE for groupcast and broadcast. Therefore, for initiating UE, it will receive SL transmission from responding UE within the shared COT. If the initiating UE is not in SL DRX active time, data loss will happen which degrades the SL-U transmission performance.

Observation 3: Based on RAN1 agreements, initiating UE will receive SL transmission from responding UE within the shared COT. 

Furthermore, in RAN2#121bis e-meeting, it was agreed to at least restrict the destinations to be the candidates allowed by the COT (as defined by RAN1) for enhanced SL LCP [1].
	Agreement:

If a UE decides to use the resource in a shared COT, and when enhanced LCP is decided to be used, for destination selection step in enhanced LCP, at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1).


Also, the SL DRX is an existing feather that has been specified in Rel-17, which should be considered in the current WI. Therefore, based on above discussions, to avoid data reception loss at initiating UE side for COT sharing, initiating UE should consider the shared COT as SL DRX active time.
Proposal 4: For COT sharing with DRX operations, active time of the DRX for initiating UE should include the shared COT.

2.3
Impact on counters in SL
2.3.1
Counters for DTX based SL RLF 
In Rel-16, TX UE will detect SL DTX if the SL transmission is performed and there is no a HARQ feedback reception on the corresponding PSFCH. Such mechanism aims to assist TX UE to detect the deteriorating link quality (e.g. the RX UE is getting far away) and consistent DTX detection will lead to SL RLF finally.  

Regarding SL-U, if a LBT failure is detected, the TX UE cannot perform a SL transmission and of course will not receive any HARQ feedback. Based on the current mechanism, DTX will be detected by TX UE in this case. However, such DTX is not caused by the deteriorating link quality, and further SL RLF may be easily triggered due to frequent LBT failure. Therefore, to solve this problem,  two options can be considered as followed:

· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission
· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U, which is larger than the sl-maxNumConsecutiveDTX for SL-licensed transmission. 
Proposal 5: To avoid the SL RLF prone to occur due to frequent LBT failure, following two options can be considered:
· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission

· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U 
2.3.2
Counters for transmission number 
In Rel-16, to limit the number of new transmission and retransmission of a MAC PDU for a mode-1 CG transmission, sl-MaxTransNum is configured in SL-CG-MaxTransNum by gNB, which indicates the maximum transmission number (including new transmission and retransmission) for a MAC PDU. Based on current MAC Spec, if the number of transmissions of the MAC PDU has reached sl-MaxTransNum, the Sidelink process shall flush the HARQ buffer of the associated Sidelink process. 
Similarly, the sl-MaxTxTransNumPSSCH has the same purpose for a mode-2 transmission.
Due to LBT failure may happen before the transmission of the MAC PDU in PHY layer frequently, if it is regarded as a successful transmission of the MAC PDU from MAC layer perspective, and when the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum in MAC layer, MAC will not indicate to perform transmission in PHY. However, the real transmissions may be few. To avoid such issue, similar to the handling of DTX based SL RLF, two options can be considered:

 however, this might be regarded as a successful transmission of the MAC PDU from MAC layer perspective. In this case, due to LBT failure, when the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum in MAC layer, it would not indicate that the UE has actually transmitted the MAC PDU sl-MaxTransNum times in PHY. For this problem, two approaches can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U. 
Proposal 6: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U. 
3
Conclusion

In this contribution, we discussed the impacts on SL CAPC, SL DRX and SL counters, and provide corresponding observations and proposals:
Impact on SL CAPC
Observation 1: For CAPC determination of standardized PQI, whether the QoS flow is Mission Critical and the PDB of non-standardized PQI based QoS flow has been considered. 
Observation 2: For standardized PQI, the default priority of these Mission Critical QoS flows is 1 or 2, meaning they have relatively higher priority than non-Mission Critical QoS flows. 

Proposal 1:  For  QoS flow with non-standardized PQI mapped to a default SLRB whose CAPC is not configured in RRC INACTIVE/IDLE/OOC:

· If the QoS flow has priority of 1 or 2, the CAPC of such QoS flow is 1;
· Otherwise, the CAPC should use the CAPC of the standardized PQI based on closest PDB 
Proposal 2:  For default SLRB without CAPC configuration in RRC INACTIVE/IDLE/OOC, the CAPC of the default SLRB is the CAPC of the lowest priority among the multiple QoS flow mapped to the default SLRB. 
Impact on SL DRX
Proposal 3: Confirm the WA that if multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
Observation 3: Based on RAN1 agreements, initiating UE will receive SL transmission from responding UE within the shared COT. 

Proposal 4: For COT sharing with DRX operations, active time of the DRX for initiating UE should include the shared COT.

Impact on counters in SL
Proposal 5: To avoid the SL RLF prone to occur due to frequent LBT failure, following two options can be considered:
· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission

· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U 
Proposal 6: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U. 
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