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Introduction
RAN1 made the following agreement at RAN1 #109-e meeting [1].
	[bookmark: _Hlk87629388]Agreement on sidelink resource allocation
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2



RAN1 made the following agreement at RAN1 #110 meeting [2].
	Agreement on time and frequency resources
For PSCCH and PSSCH resource indication in time/frequency domain:
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
FFS: whether any enhancement needed on R16 NR SL TRIV/FRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission.




In this contribution, we discuss sidelink LBT impact to sidelink resource selection, sidelink DRX, and PC5 RLF.
Discussion  
Sidelink LBT impact to resource selection
To improve the possibility to acquire the channel, as shown in Figure 1, a TX UE’s MAC layer may select multiple resources (e.g., two contiguous resources selected as shown in the figure) for a TB transmission or retransmission. If the Tx UE’s PHY layer fails LBT at the first transmission resource (e.g., slot i), the reserved resources based on the minimum time gap (e.g., slot j and slot k) may not be useful if the Tx UE is able to transmit the initial transmission with successful LBT at a later time (e.g., slot i+1). In this case, the reserved resources need to be shifted in time with the transmission after successful LBT in order to meet the minimum time gap requirement. 
Additionally, the other Tx UEs conducting sensing and resource selection, need to know the resources reserved by the Tx UE for the resource selection and reservation for their transmissions in the LBT sub-channel. Especially for sharing a COT with the Tx UE, the resources selected by the other Tx UEs need to follow the Tx UE’s resources precisely. 



[bookmark: _Ref115370317]Figure 1 LBT failure impact to resource selection
As shown in Figure 2, a Tx UE may indicate a reserved resource relatively from a transmission after a successful LBT. For example, a Tx UE’s MAC layer may select a first set of contiguous resources for an initial transmission (e.g., 2 resources as shown), a second set of contiguous resources for a first retransmission (e.g., 3 resources as shown) and/or a third set of contiguous resources for a second retransmission (e.g., 3 resources as shown), where the time gap between a first resource of the first set of resources and the first resource of the second set of resources is based on the time requirement for processing and transmitting a HARQ feedback and processing and transmitting a retransmission (e.g., x slots) and similarly the time gap between a first resource of the first set of resources and the first resource of the third set of resources is based on the time requirement for processing and transmitting a HARQ feedback and processing and transmitting a retransmission (e.g., y slots). The MAC layer may indicate the first set of resources to PHY layer for the initial transmission using LBT procedure and the second set and/or the third set resources relatively from the first set resources, for example, using the time interval (e.g., x slots for the second set resources and y slots for the third set resources). The PHY layer may conduct LBT for the initial transmission at the first set of resources and indicate the reserved resources with the relative time interval (e.g., x slots for the second set resources and y slots for the third set resources). An Rx UE may determine a first feedback occasion (e.g., after receiving the initial transmission) relatively referenced from the initial transmission received at one of the first set resources selected by the Tx UE’s MAC layer; and/then monitor the first retransmission (e.g., a retransmission if a NACK transmitted) at the first occasion relatively from the initial transmission received.


[bookmark: _Ref115377554]Figure 2 Resource selection and reservation

Proposal 1. Support that MAC layer selects multiple contiguous resources for a transmission or retransmission.
Proposal 2. Support that MAC layer indicates to PHY layer the reserved resources for a retransmission relatively from an initial or previous transmission.
Sidelink LBT impact to SL DRX 
For ACK/NACK based retransmission (e.g., unicast and managed groupcast), missing an ACK (e.g., DTX) due to LBT failure may cause an unnecessary retransmission which lowers resource utilization.
For NACK only based retransmission (e.g., connectionless groupcast), missing a NACK (e.g., no NACK is an ACK) due to LBT failure may cause no retransmission which degrades performance.
Therefore, multiple HARQ feedback occasions may be beneficial to minimize LBT impact to HARQ feedback or to improve HARQ feedback performance.
As shown in Figure 3, with multiple HARQ ACK/NACK feedback occasions, a Tx UE and Rx UE(s) may extend Inactivity timer over all the HARQ feedback occasions (e.g., at slot j, slot j+1 and slot j+2) for the Tx UE to monitor HARQ feedback and for the Rx UE(s) to conduct LBT procedure at multiple HARQ feedback occasions. The Tx UE and Rx UE may start SL HARQ RTT timer after receiving and transmitting respectively a NACK feedback at one of the occasions after a successful LBT (e.g., the second occasion in slot j+1) or after the last HARQ feedback occasion (e.g., the third occasion in slot j+2). In this case, the HARQ RTT timer duration may vary based on the LBT results at multiple HARQ feedback occasions.



[bookmark: _Ref115381149]Figure 3 HARQ feedback timers

Proposal 3. LBT failure impact to sidelink HARQ RTT timer and sidelink HARQ retransmission timer needs to be addressed.
Sidelink LBT impact to PC5 RLF 
Sidelink radio link failure (PC5 RLF) can be declared for a unicast, if
· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
· upon T400 (for RRCReconfigurationSidelink) expiry for a specific destination; or
· upon indication from MAC entity that the maximum number of consecutive HARQ Discontinuous Transmission (DTX) for a specific destination has been reached; or
· upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination.
LBT failure may increase possibility of PC5 RLF, because
· LBT failure may cause more retransmissions at a sidelink RLC entity, e.g., failed transmitting an ARQ ACK in AM mode due to LBT failure; or
· LBT failure may cause T400 timer expiration before RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink is received; or
· LBT failure may cause more DTX of HARQ feedback.
Proposal 4. LBT failure impact to PC5 RLF needs to be addressed.
Proposal 5. Consistent LBT failure for NR-U may be adopted for sidelink LBT failure.
Additionally, as illustrated in Figure 3, multiple HARQ feedback occasions may minimize LBT failure impact to sidelink HARQ feedback transmissions and thus reduces LBT failure impact to PC5 RLF.
Proposal 6. Support multiple HARQ feedback occasions to reduce LBT failure impact to PC5 RLF.
Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed sidelink LBT impact to sidelink resource selection, sidelink DRX, and PC5 RLF, and concluded with the following proposals.
Sidelink LBT impact to resource selection
Proposal 1. Support that MAC layer selects multiple contiguous resources for a transmission or retransmission.
Proposal 2. Support that MAC layer indicates to PHY layer the reserved resources for a retransmission relatively from an initial or previous transmission.
Sidelink LBT impact to SL DRX 
Proposal 3. LBT failure impact to sidelink HARQ RTT timer and sidelink HARQ retransmission timer needs to be addressed.
Sidelink LBT impact to PC5 RLF 
Proposal 4. LBT failure impact to PC5 RLF needs to be addressed.
Proposal 5. Consistent LBT failure may be adopted for sidelink LBT failure.
Proposal 6. Support multiple HARQ feedback occasions to reduce LBT failure impact to PC5 RLF.
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