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Introduction

During previous RAN2#121bis meeting,  some agreements CG re-transmission have been reached as below:
Confirm the working assumption:

Not to support CG retransmission timer in SL-U.

During RAN2#122 meeting,  some agreements on SL DRX have been reached as below:

	Agreements on multiple PSFCH occasions:
1: 
Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, 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.” is agreed at least for UC.

2: 
Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, 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.” is agreed at least for UC.

Agreements on SL DRX active time

1: 
Working assumption “Not define shared COT as SL DRX active time” is agreed. If RAN1 introduces additional ID, we can revisit it. 


However, there are several FFS issues left. In this contribution, we will discuss the left issues for CG resource allocation and SL DRX.

Discussion
Mode 1 CG Resource allocation
As we know, during current NR SL specification, some kind of auto re-transmission is supported. UE can determine PSCCH duration(s) and PSSCH duration(s) for initial transmission and one or more retransmissions of a single MAC PDU using a received sidelink grant or a stored configured grant. The UE can decide whether using the allocated grant to perform re-transmission based the result of initial transmission. However, due to DCI format constrain, at most three PSSCH  transmission opportunities are configured in a DCI, which means at most two configured grants can be used for re-transmission for a MAC PDU. The auto re-transmission resource may be not enough.

At most two configured sidelink grants can be used for auto re-transmission for a MAC PDU in current NR SL specification, which may be not enough.
In order to provide more configured grants used for auto re-transmission for a MAC PDU, following two options can be considered:

Option 1: Modify DCI format to support scheduling more PSSCH for re-transmission 

Option 2: reuse NR-U solution, allow UE using any suitable CG grant for re-transmission

For option 1, as we know, it is still under the discussion in RAN1. however, if DCI support scheduling more PSSCH for re-transmission, but if the LBT succeed in the first transmission resource, how to use the left re-transmission resource shall be discussed after this option is adopted.
For option 2, during current NR SL specification, the usage of configured sidelink grants have some constrains, e.g., the UE is not allowed to perform re-transmission in the next configured sidelink grant period, and for each configured sidelink grant period, the HARQ Process ID is associated with the first slot of an SL transmission.  In order to provide more re-transmission occasions on configured sidelink grant for a sidelink MAC PDU, we can consider to change above constrains, i.e., the UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. However, even if the UE is allowed to use more configured sidelink grants to perform re-transmission, it also has some constrains, during the NR-U, the UE is allowed to perform re-transmission for a MAC PDU on the configured grant while the associated configuredGrantTimer is running and cg-RetransmissionTimer is not running, but configuredGrantTimer and  cg-RetransmissionTimer  is not introduced in NR SL, so that the same mechanism is not suitable for SL. Considering that sl-CG-MaxTransNumList which indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant is supported, we can just keep this IE as the constrain of using configured sidelink grants to perform re-transmission. However, according to current specification, the number of transmission times of a TB will be incremented by 1 if the transmission of the MAC PDU is performed regardless of LBT detection result. In our opinion, since LBT failure  may happen frequently in SL-U, the number of transmission times of the TB is very easy to reach the maximum value even if the UE only perform a few retransmissions in PHY. Therefore, if current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured grant, RAN2 should discuss whether the number of transmission times of this TB shall be incremented by 1 in case that  LBT failure  indication is received from lower layers.

During NR SL, sl-CG-MaxTransNumList is used to configure the maximum number of times that a TB can be transmitted using configured sidelink grant.
UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. 
Current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured sidelink grant.
RAN2 is suggested to discuss whether the number of transmission times of a TB shall be incremented by 1 or not in case that  LBT failure  indication is received from lower layers.
In addition, if the HARQ process id is still associated with the slot index, the configured sidelink grant associate with HARQ process id-x can not be used for re-transmission of TB in other HARQ process id, this also have constrains on auto re-transmission on  configured sidelink grant. Considering that in NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot, the same solution can be reused.

During NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot.

UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured sidelink grant configuration.

 sl-drx-HARQ-RTT-Timer for SL GC

During previous RAN2#122 meeting,  For the case of multiple PSFCH occasions per PSCCH/PSSCH, the following WA has been agreed for UC. 
1: 
Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, 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.” is agreed at least for UC.

2: 
Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, 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.” is agreed at least for UC.

However, it is still FFS for GC.  For groupcast, multiple different RX UE in the same group  perform LBT procedure to access the channel for PSFCH transmission separately. Some Rx UEs may succeed in the first PSFCH occasion while others may succeed in the last  PSFCH occasion. In this case, it seems that the starting position of the sl-drx-HARQ-RTT-Timer may be different for different RX UE and it is hard for Tx UE to decide when to retransmit the TB. We think the simple way is to synchronize the sl-drx-HARQ-RTT-Timer for all Rx UEs, for example, all the Rx UE can start 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 for GC.

In case of multiple PSFCH occasion per PSCCH/PSSCH, 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 for GC.
Conclusion
In this contribution, we have following observations and proposals:

At most two configured sidelink grants can be used for auto re-transmission for a MAC PDU in current NR SL specification, which may be not enough.
During NR SL, sl-CG-MaxTransNumList is used to configure the maximum number of times that a TB can be transmitted using configured sidelink grant.
During NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot.

UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. 
Current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured sidelink grant.
RAN2 is suggested to discuss whether the number of transmission times of a TB shall be incremented by 1 or not in case that  LBT failure  indication is received from lower layers.
UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured sidelink grant configuration.

In case of multiple PSFCH occasion per PSCCH/PSSCH, 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 for GC.
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