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Introduction
In the RAN1#112b meeting, many agreements on channel access have been achieved. In this contribution, we share further discussions on some remaining issues of channel access for SL-U.

Discussion
In the RAN1#112b meeting, the following working assumption has been achieved for CPE [1]. 
	Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well


According to the agreement, for partial RB set resource allocation, how UE selects a CPE starting position is up to down-selection between the following Alt.1 and Alt.2.
· Alt.1: A (pre-)configured default CPE starting position. 
· Alt.2: The highest priority among the detected and the transmitted reservations
[image: ]
[bookmark: _Ref134105991]Figure 1: An example of CPE alignment via UE adjusting its CPE.

In our view, Alt.2 is preferred to have a flexible CPE adjustment. An example of Alt.2 is shown in Figure 1. In NR-U, generally the CPE starting position is determined based on the priority. In SL-U, this basic principle should be followed. Additionally, it would be beneficial if a UE can adjust its CPE starting position to align with that of another UE based on the priorities. If determining the CPE starting position based on the priority only, UE#1, UE#2 and UE#3 will have CPE#1, CPE#2 and CPE#3 respectively, as shown in the left part of the figure. If these UEs are multiplexed in a FDM manner, there will always be inter-UE blocking due to LBT. In other words, UE#3 with the earliest CPE starting position will occupy the channel first and thus block the access of UE#1 and UE#2. To address this, adjustments to the CPE starting position can be considered. Based on SCI decoding, a UE may know the reserved resources and the CPE starting positions of the other UEs. For example, the CPE starting position of a UE is determined by the priority indicated by the SCI transmitted by the UE. In the figure, it is assumed that a higher priority corresponds to an earlier CPE starting position. In other words, the priority of UE#3 is higher than that of UE#2, and the priority of UE#2 is higher than that of UE#1. If UE#1 and UE#2 have identified the reservation of UE#3, they can adjust their CPE starting positions to align with UE#3’s CPE starting position, i.e., the earliest CPE starting position. By this kind of CPE alignment, the FDM multiplexing among UE#1, UE#2 and UE#3 can be achieved as shown in the right part of the figure. Even if the reservation of UE#3 cannot be identified by other UEs, the transmission of UE#3 with the highest priority is still guaranteed. In this case, it is equivalent to falling back to the left part of the figure. In summary, by using Alt.2, the transmission of the UE with the highest priority can be guaranteed; On top of that, the FDM multiplexing among UEs can be achieved in some cases.
For partial RB set resource allocation, a UE selects a CPE starting position according to the highest priority among the detected and the transmitted reservations.

It has been agreed to support multi-consecutive slots transmission (MCSt). By this way, the UE can avoid performing too much LBT and compete fairly with other devices from the coexisting systems. When consecutive slots are used for transmission, the gap (such as the guard symbol) between the slots can be omitted so that no additional LBT is needed. In other words, the guard symbol between the slots can be also used for transmission.
For multi-consecutive slots transmission (MCSt), it should be supported that the guard symbol between the slots is used for transmission.



Figure 2. An example of receiving two COT indicators transmitted by UE1 and UE2.

It has been agreed that COT sharing is supported for unicast, groupcast and broadcast. Generally, a COT sharing UE (UE-A) and a COT initiating UE (UE-B) should be the target receivers of each other. However, for groupcast or broadcast, one UE-A can be the target receiver of multiple UE-Bs, and multiple UE-Bs can be the target receivers of one UE-A. In this case, UE-A may acquire more than one COT, and need to determine which COT to share. An example is shown in Figure 2. For UE1 and UE2, they have initiated COT#1 and COT#2, and thus transmit two COT indicators respectively. For UE-A, it receives two COT indicators from two UE-Bs (UE1 and UE2), and the COT indicators indicate COT#1 and COT#2 respectively. For these two COTs, the COT durations can be different, and the occupied slots within the COTs can be also different. Therefore, UE-A needs to determine whether to share COT#1 or COT#2. To this end, how to determine which COT to share should be further studied.
For COT sharing, it should be specified how to determine which COT to share if more than one COT is identified by a COT sharing UE.

UE-A can share a COT initiated by UE-B when some conditions are met. For example, one condition is related to the CAPC values of UE-A and UE-B. According to the agreements, if the CAPC value of UE-A is equal to or smaller than that of UE-B, UE-A can share the COT initiated by UE-B. In our view, the RSRP or distance between UE-A and UE-B can be considered as an additional condition. The rationale is that UE-to-UE COT sharing is mainly based on the assumption that UE-A and UE-B have the same LBT results. If UE-A is relatively close to UE-B, it is expected that UE-A and UE-B will have the same LBT results. In this case, it would be safer to let UE-A share the COT initiated by UE-B. Therefore, the RSRP or distance between UE-A and UE-B can be leveraged to determine whether to share a COT. If the RSRP is larger than a threshold, or the distance is smaller than a threshold, UE-A can share the COT indicated by UE-B.
For COT sharing, the RSRP or distance between UE-A and UE-B is used to determine whether UE-A can share a COT initiated by UE-B.



[bookmark: _Ref110957253]Figure 3: An example of triggering resource selection (Resource #n1) when a COT is obtained.

It has been agreed that the existing mode 2 resource selection will used as the baseline, and it is to be determined whether any enhancement is needed. In our view, mode 2 is not designed for sharing an unlicensed spectrum. Therefore, mode 2 may not be a strong competitor in terms of competing for the unlicensed spectrum or achieving an efficient channel access. Potentially, the following enhancements on mode 2 can be considered. For example, it can be considered that resource selection is triggered once a COT is obtained. An example is given in Figure 3. If a UE has successfully initiated a COT or shared a COT initiated by another UE, it is triggered to perform resource selection (Resource#n1). The rationale is that the UE can quickly gain access to the channel once there is an opportunity. 
For potential mode 2 enhancements, resource selection can be triggered when a COT is initiated.

Conclusion
In this contribution, we have expressed our views on unlicensed channel access for SL-U. The proposals are summarized as follows. 
1. For partial RB set resource allocation, a UE selects a CPE starting position according to the highest priority among the detected and the transmitted reservations.
For multi-consecutive slots transmission (MCSt), it should be supported that the guard symbol between the slots is used for transmission.
For COT sharing, it should be specified how to determine which COT to share if more than one COT is identified by a COT sharing UE.
For COT sharing, the RSRP or distance between UE-A and UE-B is used to determine whether UE-A can share a COT initiated by UE-B.
For potential mode 2 enhancements, resource selection can be triggered when a COT is initiated.
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