3GPP TSG RAN WG1 #116-bis        	          	      		            	R1- 2402810
Changsha, Hunan Province, China, April 15th – 19th, 2024
Agenda Item:   	5
Source:   	LG Electronics
Title: 	Discussion on LS on IUC or DRX in co-channel co-existence
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:   	Discussion and decision
1. Introduction
In this contribution, we will provide our view on questions related to which combinations of SL features are supported in RAN2 LS [1].
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2. Discussion
The following two questions regarding the combinations of co-channel co-existence and SL IUC/SL DRX were asked for RAN1 to provide answers in LS [1]:

· Question-1: Is the SL IUC supported in co-channel co-existence?  
· Question-2: Is the SL DRX supported in co-channel co-existence?

One of the main design goals of the feature of “Co-channel coexistence for LTE SL and NR SL” is to minimize the impact of NR SL operation on LTE SL performance. However, SL IUC and SL DRX tend to be somewhat opposite to this purpose, especially when the dynamic resource pool sharing is applied. To be specific, for SL IUC Scheme 2, when UE A transmits PSFCH to inform UE B that a collision will occur on the resource(s) reserved by UE B, its PSFCH resource is not determined based on UE A’s sensing operation. This could make AGC problems more severe when LTE SL UE performs reception operations. To alleviate this problem, SL IUC Scheme 2 could be made to operate only under the TDM-based semi-static resource pool partitioning by considering the resource pool-specific (pre)configuration of SL IUC operation. We believe that this approach is too restrictive. From the perspective of a UE that has both NR SL module and LTE SL module, it is questionable how much the overall power consumption of the UE can be reduced if only NR SL module performs SL DRX operation. Also, when NR SL module performs SL DRX operation, the accuracy of the NR SL sensing result becomes low, which increases the probability of transmission resource collision with other UEs. As a result, it causes relatively more NR SL retransmissions to occur and also increases the interference level of the resource pool where LTE SL UE and NR SL UE coexist (i.e., leading to LTE SL performance degradation). 

Observation 1: The following aspects should be taken into consideration when RAN1 decides whether to support the combination of co-channel co-existence and SL IUC or the combination of co-channel co-existence and SL DRX:
· For SL IUC Scheme 2, when UE A transmits PSFCH to inform UE B that a collision will occur on the resource(s) reserved by UE B, its PSFCH resource is not determined based on UE A’s sensing operation. This could make AGC problems more severe when LTE SL UE performs reception operations.
· When NR SL module performs SL DRX operation, the accuracy of the NR SL sensing result becomes low, which increases the probability of transmission resource collision with other UEs. As a result, it causes relatively more NR SL retransmissions to occur and also increases the interference level of the resource pool where LTE SL UE and NR SL UE coexist (i.e., leading to LTE SL performance degradation).

Regarding RAN2’s plan and question below, from RAN1’s perspective, it seems that no critical problems will occur or additional specification work will not be necessary even if SL IUC and SL DRX are operated simultaneously by a Rel.17 UE. Also, as described in [2], we think that this combination of behaviour could be supported with a simple change to the MAC specification.

· RAN2 is discussing whether both SL IUC and SL DRX can be used by a Sidelink UE simultaneously from Rel-17 with simple text changes in MAC spec, i.e., RAN2 will not support it if it requires any functional change or modification. RAN1 can take the RAN2 status into consideration on the potential work for the co-existence of SL IUC and SL DRX from Rel-17 and feedback if any concern.

Observation 2: From RAN1’s perspective, it seems that no critical problems will occur or additional specification work will not be necessary even if SL IUC and SL DRX are operated simultaneously by a Rel.17 UE.

3. Conclusion
In this contribution, we discussed how RAN1 provides feedbacks on RAN2’s questions in LS [1]. The following observations are given.

Observation 1: The following aspects should be taken into consideration when RAN1 decides whether to support the combination of co-channel co-existence and SL IUC or the combination of co-channel co-existence and SL DRX:
· For SL IUC Scheme 2, when UE A transmits PSFCH to inform UE B that a collision will occur on the resource(s) reserved by UE B, its PSFCH resource is not determined based on UE A’s sensing operation. This could make AGC problems more severe when LTE SL UE performs reception operations.
· When NR SL module performs SL DRX operation, the accuracy of the NR SL sensing result becomes low, which increases the probability of transmission resource collision with other UEs. As a result, it causes relatively more NR SL retransmissions to occur and also increases the interference level of the resource pool where LTE SL UE and NR SL UE coexist (i.e., leading to LTE SL performance degradation).

Observation 2: From RAN1’s perspective, it seems that no critical problems will occur or additional specification work will not be necessary even if SL IUC and SL DRX are operated simultaneously by a Rel.17 UE.
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