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1 Introduction
At RAN2#120 [1], RAN2 initiated discussion on possible enhancements to SL CGs for support of SL-U.  The main discussion points at this meeting were whether to support UE autonomous retransmissions and the configured grant retransmission timer (as in NR-U).  In this contribution, we explore these questions in more detail.
2 Discussion
2.1 CG Timer-Like Behaviour for SL-U
The configured grant timer (CGTimer) exists in NR to avoid the need for the network to send explicit acknowledgement (using a DCI) to uplink transmissions.  After expiry of the configured grant timer, and assuming no feedback from the NW, the UE clears the HARQ process buffer. 
In sidelink, HARQ-based operation uses a fixed channel (PSFCH) for the feedback.  As a result, there was less motivation to introduce CGTimer-like behaviour in HARQ-based SL since the RX UE has pre-assigned resources for sending HARQ feedback.  In SL-U however, there may be situations where the RX UE would have to initiate a COT to send PSFCH and having a mechanism to avoid this in some scenarios may be useful.  

Observation 1:
CG Timer in licensed sidelink has diminished advantage because PSFCH resources are explicitly configured for HARQ feedback.
Observation 2:
In SL-U, the RX UE may need to initiate a COT only to send PSFCH to the TX UE.
During the discussions at the last meeting, some companies claimed that sl-MaxTransNum can serve the purpose of the CG timer.  However, we think that associating an implicit ACK behaviour to a maximum number of retransmissions (rather than absence of feedback) is not aligned with NR-U and should be avoided in unlicensed spectrum where channel access should be limited.

Furthermore, rather than define a timer flushing the HARQ buffer (as in NR), the behaviour can be tied to whether feedback was transmitted in the associated PSFCH occasion.  
Proposal 1:
A TX UE can assume ACK to a CG transmission in a CG period if ACK/NACK is not received after a number of PSFCH occasions.
With a CG-Timer-like behaviour at the TX UE, the RX UE can skip transmissions of the ACK if needed.  Rules should be defined, however, to avoid unnecessary retransmissions by the TX UE, which could reduce throughput and further occupy the channel unnecessarily.  The details will likely be dependant on if/how PSFCH design is enhanced for SL-U by RAN1.  
Proposal 2:
An RX UE can skip PSFCH transmission of ACK for CG under certain conditions.  Details can be discussed after further RAN1 progress on PSFCH design for SL-U. 
2.2 Autonomous Retransmissions for CG
Autonomous retransmission for CG was introduced in NR-U to handle possible LBT failure by the gNB when sending HARQ NACK, or LBT failure by the transmitting UE when performing an uplink transmission.  Rather than waiting for the next allowable CG occasion for the retransmission (based on the formula related to the HPID), the UE can perform retransmissions on other CG occasions.  For example, if the UE fails LBT at a CG occasion, the TB can then be transmitted on a subsequent CG occasion that would have otherwise been intended for a different HPID.

For CG in SL-U, the Uu is on the licensed band.  As a result, the NW can always send a dynamic grant for a retransmission at any time.  However, in case CG is operated without PUCCH configured, the network cannot be aware of whether a retransmission grant on SL is required for the UE.  As a result, it would be best to leave it upto the UE to decide to perform autonomous retransmissions, at least when PUCCH is not configured. 
Proposal 3:
Introduce autonomous retransmissions by a UE for CG on SL-U.

In NR-U, autonomous retransmissions are controlled by a CG retransmission timer.  The UE starts a timer at the initial transmission and is allowed to perform autonomous retransmissions only when the timer expires.  This gives the NW a chance to send the ACK before the UE performs the retransmission.  A similar restriction on the retransmission time should be introduced for SL-U to allow the RX UE to send HARQ feedback in the case of HARQ feedback enabled transmissions.  For transmissions with HARQ feedback disabled, such a timer is not needed.  Furthermore, as with CG timer behavior, CG retransmission restriction can be defined in terms of a number of PSFCH occasions in SL.
Proposal 4:
A UE should not perform autonomous retransmissions for number of PSFCH occasions following transmission of a TB with HARQ feedback enabled.  
In the initial release of NR-U, the UE prioritizes retransmissions over initial transmissions.  This is to ensure that transmissions that fail LBT are not penalized.  In a later release, this rule needed to be revisited to handle URLLC by defining some logical channels that would have priority over retransmissions.  To avoid this discussion for SL, we can simply leave this decision to UE implementation in this release, and it can be revisited in later releases if enhancements are needed.
Proposal 5:
Whether to prioritize retransmissions over initial transmissions can be left to UE implementation.
In NR-U, when the UE decides to perform autonomous retransmissions, HPID selection was left to UE implementation.  By allowing the UE to select any HARQ process for the retransmission, missed opportunities for retransmission that may be caused by restrictions imposed by the HARQ PID formula can be avoided.  This results in fewer LBT failures.  For SL-U, the same approach should be adopted.   
Proposal 6:
HPID selection is left to UE implementation (as in NR-U).
To allow the UE to inform the network of the selected HPID during an autonomous retransmission, the CG-UCI was introduced in NR-U.  For SL, the RX UE is already aware of the HARQ process ID from the SCI.  However, the network may not be aware of the decision to perform autonomous retransmission by the UE.  Without such knowledge, the network may schedule dynamic grants unnecessarily (when a retransmission for that HPID was already performed) or may schedule a new transmission when the TX UE has not yet received HARQ ACK (thus leading to data loss).  As a result, if we support autonomous retransmission decision by the TX UE, we should also support informing the network of such decision. 
Proposal 7:
The UE can inform the network when it performs autonomous retransmission and provide the HARQ process information (similar to CG-UCI).

2.2 Conclusion
In this contribution, the following observations were made on CG for SL-U:
Observation 1:
CG Timer in licensed sidelink has diminished advantage because PSFCH resources are explicitly configured for HARQ feedback.
Observation 2:
In SL-U, the RX UE may need to initiate a COT only to send PSFCH to the TX UE.
Based on these observations, the following conclusions were made:

Proposal 1:
A TX UE can assume ACK to a CG transmission in a CG period if ACK/NACK is not received after a number of PSFCH occasions.

Proposal 2:
An RX UE can skip PSFCH transmission of ACK for CG under certain conditions.  Details can be discussed after further RAN1 progress on PSFCH design for SL-U. 

Proposal 3:
Introduce autonomous retransmissions by a UE for CG on SL-U.

Proposal 4:
A UE should not perform autonomous retransmissions for number of PSFCH occasions following transmission of a TB with HARQ feedback enabled.  

Proposal 5:
Whether to prioritize retransmissions over initial transmissions can be left to UE implementation.

Proposal 6:
HPID selection is left to UE implementation (as in NR-U).

Proposal 7:
The UE can inform the network when it performs autonomous retransmission and provide the HARQ process information (similar to CG-UCI).
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