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1 Introduction
[bookmark: _GoBack]This contribution discusses remaining issues for Rel-18 NR sidelink evolution, as a supporting document to draft CRs R1-2402435, R1-2402436, and R1-2402437 submitted for RAN1#116-bis, and also including our views on other remaining issues without the need of a CR.  
2 Channel Access Mechanism for SL-U
1 
2 
Correcting the CP Extension for PSSCH/PSCCH
In current TS 38.214, there are three paragraphs describing the scenarios to use CP extension for PSSCH/PSCCH, which are summarized as below: 
· Scenario 1: First PSSCH/PSCCH transmission to initiate a channel occupancy
· Scenario 2: Other PSSCH/PSCCH transmission(s) in the channel occupancy
· Scenario 3: PSSCH/PSCCH transmission(s) that can formulate a SL burst using CP extension
So far, the description for Scenario 1 is clear, while the wording for Scenario 2 and Scenario 3 need further clarification. 

A first issue is identified for Scenario 2, where the current wording “the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy” cannot be understood as every PSSCH/PSCCH transmission within a channel occupancy. For example, as illustrated in Figure 1, considering a case of channel occupancy sharing between UE1 and UE2, wherein the subcarrier spacing of SL transmissions are 15 kHz and the resource pool configuration provides 2 symbol gap between consecutive PSSCH/PSCCH transmissions. For this illustrated case, Scenario 3 cannot be used between consecutive transmissions by the same UE, since the CP extension length cannot bridge 2 symbols to leave with 16 us gap. On the other hand, Scenario 2 shall be used for every transmission in the channel occupancy, including the second transmission from UE1, and the first and second transmissions from UE2. In this sense, current wording in the specification cannot be aligned with the intention of RAN1 agreement, and not aligned with NR-U behaviour as well. For this purpose, we proposed a first change to replace “the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy” by “the SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, other than the SL transmission initiating the channel occupancy”, which correctly describes the use case for Scenario 2. 



[bookmark: _Ref162361744]Figure 1 Illustration of application of CPE Scenario 2.
Another issue identified for CPE of PSSCH/PSCCH is for the overlapping between the use cases of Scenario 2 and Scenario 3, e.g., SL transmissions from the same UE in a CO and can apply CPE to bridge to 16 us. For example, as illustrated in Figure 2, considering a case of channel occupancy sharing between UE1 and UE2, wherein the subcarrier spacing of SL transmissions are 15 kHz and the resource pool configuration provides 1 symbol gap between consecutive PSSCH/PSCCH transmissions. In our understanding, for the second SL transmission from UE1 and the second transmission from UE2, the CPE shall follow Scenario 3, while for the first SL transmission from UE2, the CPE shall follow Scenario 2. It can be understood as Scenario 3 would override Scenario 2 whenever applicable, such that UE has no confusion when Scenario 2 and Scenario 3 are both applicable. For this purpose, we proposed the second change to clarify this overriding behaviour. 



[bookmark: _Ref162362394]Figure 2 Illustration of application of CPE Scenario 2 and Scenario 3.
Proposal 1: Adopt draft CR R1-2402435 for TS 38.214.
3 Physical Channel Design Framework for SL-U
3 
Correcting S-SSB Transmission in Non-Anchor RB Set
For the case that the anchor RB set is outside the RB set(s) associated with the resource pool, transmitting S-SSB in anchor RB set may not be efficient. For example, consider the scenario in Figure 3, wherein RB set #0 is the anchor RB set, and RB set #1 and #2 are non-anchor RB sets and associated with the resource pool. If a UE initiates a CO from slot #s-1 for PSSCH transmission, and in slot #s+1 to continue the transmission within the resource pool and CO, wherein slot #s is for S-SSB transmission, then based on current specification, the UE shall at least attempt to transmit S-SSB in the anchor RB set (i.e., RB set #0), and since the CO is only for RB set #1 and #2, the UE has to initiate a new CO over at least RB set #0 to attempt to transmit the S-SSB in the anchor RB set, then for slot #s+1, the UE needs to switch back to RB set #1 and #2 to initiate a new CO for the continued PSSCH transmission. In this sense, in order to transmit S-SSB in the anchor RB set, the UE may not be able to maintain the CO, which makes it less meaningful to support S-SSB in non-anchor RB set. 

One way to resolve or mitigate this issue could be up to RAN2 discussion – try to (pre-)configure the anchor RB set to be within the resource pool, but such scheme may not always work since the anchor RB set is defined per SL BWP, while the resource pool can semi-statically change (e.g., due to consistent LBT failures).

From RAN1 perspective, for the case anchor RB set is outside the RB set(s) associated with the resource pool, S-SSB on non-anchor RB set(s) only shall also be supported, and it’s up to UE’s implementation to choose to maintain the CO or transmit S-SSB on the anchor RB set. 



[bookmark: _Ref146199445]Figure 3 Illustration of anchor RB set not in RB set(s) associated with the resource pool.
Proposal 2: Adopt draft CR R1-2402436 for TS 38.213.
Correcting Power on Common Interlace in PSFCH Power Control
In the last RAN1 meeting, draft CR for PSFCH power control was agreed, in order to capture the RAN1 agreement on not accumulating power on the PRBs in the common interlace, when sl-TransmissionStructureForPSFCH = ‘commonInterlace’. However, one remaining issue was identified in the post meeting email discussion that if the multiple PSFCH transmissions are from multiple RB sets, the number of PRBs in the common interlace for one PSFCH transmission is not captured correctly. An illustration of this issue is shown in Figure 4. PSFCH transmission #1 is in RB set #0, and PSFCH transmission #2 is in RB set #1. According to current specification,  is 18 in the example, which includes the PRBs in the common interlace for both PSFCH #1 and PSFCH #2. However, when determining the transmission power of PSFCH #1, only the PRBs in common interlace within RB set #0 are counted, which is 9 in the example. To clarify this, a draft CR is proposed in R1-2402437, wherein a subscript “k” is added to clarify the number of PRBs in the common interlace is limited to the k-th PSFCH transmission. 


[bookmark: _Ref162422053]Figure 4 Illustration of multiple PSFCH transmissions in multiple RB sets.



Proposal 3: Adopt draft CR R1-2402437 for TS 38.213.
Issue of DM-RS Collision with Second AGC Symbol
In the last meeting, an issue of DM-RS of PSSCH collision with the second AGC symbol was discussed. It was argued that when two UEs are using different starting symbols in the same slot to transmit, the DM-RS of PSSCH using the first starting symbol can collide with the AGC symbol using the second starting symbol, which could cause performance degradation. 

First, we agree with the observed issue, if the collision happens. However, we would want to point out that collision happens very rarely in the unlicensed spectrum due to channel sensing, and this is only a corner case in real system. For example, if a UE1 started transmission using the first starting symbol, it has to sense the channel as idle in the channel access procedure, and if a UE2 started transmission using the second starting symbol in the same slot, it must sense the channel as busy in the first starting symbol, and sense the channel as idle in the second starting symbol. In this sense, UE1 and UE2 have to be hidden nodes from each other, and their intended receivers are also close to each other such that the interference can impact each other. Also, a UE3 has to exist that is performing transmission before the first starting symbol, which blocked the channel sensing of UE2, and completed the transmission before the second starting symbol to allow UE2 pass the channel sensing – in this sense, the UE3 should be a Wi-Fi node, and out of the sensing scope of UE1, e.g., UE2 and UE3 are also hidden nodes from each other. An illustration of the relationship between the 3 nodes is shown in Figure 5. Consider most cells are small cells for unlicensed operations, the scenario to cause the issue happen is really rare (all above conditions need to be satisfied). To accommodate such corner case, restricting the RRC parameter on the second starting symbol to be a limited value range is not efficient, since for most of the cases, there is no collision issue observed.  



[bookmark: _Ref162423516]Figure 5 Illustration of the scenario where collision can happen.
Proposal 4: RAN1 concludes that there is restriction of setting the value for the second starting symbol in a slot for the DM-RS collision issue. 

Issue of PRBs in Intra-Cell Guard Band
In the last meeting, an issue of whether additional specification impact on treating the PRBs in intra-cell guard band is needed for contiguous RB based PSSCH transmission. Current description of the concerned specification is quoted as below, wherein an illustration of the corresponding scenario is shown in Figure 6 – PRBs in grey in the intra-cell guard band and in sub-channel #5 are not used for PSSCH transmission. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', and if more than 1 sub-channel is used for PSSCH transmission, when the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel.










[bookmark: _Ref162425181]Figure 6 Illustration of the scenario for treating PRBs in intra-cell guard band.
From the current description in TS 38.214, it is clear that the PRBs in intra-cell guard band are not used for PSSCH, and rate matching of PSSCH shall be performed according to allocated number of PRBs (i.e., not including the PRBs in the intra-cell guard band). In this sense, no specification is needed. 

Proposal 5: RAN1 concludes that rate matching of PSSCH shall be based on the allocated number of PRBs, and no specification change is needed. 
4 Conclusion
The proposals made in this contribution are summarized below: 

Proposal 1: Adopt draft CR R1-2402435 for TS 38.214.
Proposal 2: Adopt draft CR R1-2402436 for TS 38.213.
Proposal 3: Adopt draft CR R1-2402437 for TS 38.213.
Proposal 4: RAN1 concludes that there is restriction of setting the value for the second starting symbol in a slot for the DM-RS collision issue. 

Proposal 5: RAN1 concludes that rate matching of PSSCH shall be based on the allocated number of PRBs, and no specification change is needed. 
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