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1. [bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]Introduction
There was some discussion on support of the inter-UE coordination feature in the last RAN2 meeting, primarily focused on the scope of discussion in RAN2 and the following agreements were made:
Agreement on IUC:
1: 	A standalone MAC CE for UE-A’s IUC information is transmitted through HARQ Feedback disabled MAC PDU.
2:	When a MAC CE for IUC information is multiplexed with MAC SDU(s), the HARQ attribute of a MAC PDU is determined by following sl-HARQ-FeedbackEnabled being set to enabled or disabled for the highest priority logical channel included in the MAC PDU.
3:	A standalone MAC CE for UE-B’s explicit request is transmitted through HARQ Feedback disabled MAC PDU.
4:	When a MAC CE for explicit request is multiplexed with MAC SDU(s), the HARQ attribute of a MAC PDU is determined by following sl-HARQ-FeedbackEnabled being set to enabled or disabled for the highest priority logical channel included in the MAC PDU.
5:	The priority order of a MAC CE for UE-B’s explicit request is between SL CSI reporting MAC CE and SL DRX command MAC CE (when priority of IUC REQ MAC CE is fixed as “1”).
6:	The priority order of a IUC Information MAC CE is between SL CSI reporting MAC CE and SL DRX command MAC CE (when priority of IUC Information MAC CE is fixed as “1”).
7:	Send LS to RAN1 to inform RAN2 understanding on the priority of IUC INFO/IUC REQ MAC CE and RAN2 preference to fix the priority of IUC INFO/IUC REQ MAC CE as “1”.
8:	RAN2 introduces a mechanism of timer-based latency bound restriction for transmission of UE-A’s IUC information.
9:	Timer-based latency bound restriction is applied for the explicit request based UE-A’s IUC information transmission. 
10:	RAN2 introduces the timer-based latency bound restriction on the transmission of UE-A’s IUC information for both preferred resource set and non-preferred resource set in explicit request-based IUC.
11:	Working assumption: UE-B sets the timer value to UE-A through PC5 RRC signalling
12:	RAN2 supports that UE-A starts the timer for the transmission of UE-A's IUC information in the explicit request-based IUC when receiving an explicit request from UE-B and deciding to trigger IUC information to be transmitted UE-B.
13:	RAN2 supports that UE-A can stop the timer for the transmission of IUC information in explicit request-based IUC when an IUC information to UE-B is generated by the Multiplexing and Assembly procedure.
14:	RAN2 supports that UE-A can cancel the transmission of IUC information in explicit request-based IUC if the timer for the triggered UE-A’s IUC information reporting expires.
15:	RAN2 supports that UE-A can cancel the transmission of IUC information in explicit request-based IUC when an IUC information to UE-B is generated by the Multiplexing and Assembly procedure.
16:	For determining preferred resource set in Scheme 1, PC5-RRC signalling from UE-B to UE-A for transmitting the parameters (i.e., prio_TX, L_subCH, P_rsvp_TX, n+T_1, n+T_2) is not supported when inter-UE coordination information transmission is triggered by a condition other than explicit request reception.
17:	For inter-UE coordination information is triggered by UE-B’s request, RAN2 not further discuss PC5-RRC signaling from UE-B to UE-A to provide information on whether UE-B supports sensing/resource exclusion.
18:	No special handling is needed to handle IUC REQ MAC CE latency bound.

This contribution discusses some key open issues regarding the support of inter-UE coordination which require further discussion and decision in RAN2.
1. Discussion
For inter-UE coordination, support for two different schemes was agreed upon in RAN1. In RAN1 meeting 107bis-e, the following agreements were made regarding the support of different cast types for scheme 1 [1]:
	Agreement
For Scheme 1,
· Unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request
Working Assumption
For Scheme 1, 
· Following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported



It is clear that unicast can be supported for both explicit request-based and condition-based operation, primarily because of the presence of dedicated PC5-RRC procedure between peer UEs. It has already been agreed that MAC CE based approach can be used to carry the set of preferred/non-preferred resources for scheme 1. RAN2 also made agreements regarding the LCP related aspects and format for this MAC CE. However, support of groupcast/broadcast-based operation is not clear, even for the case of condition-based inter-UE coordination. Even if there is no explicit request sent form UE-B to UE-A for transmission of inter-UE coordination information in scheme 1, the following information still needs to be sent in a groupcast/broadcast fashion:
Parameters for determining the preferred/non-preferred resources sets based on sensing
Inter-UE coordination information (either preferred or non-preferred resource set)
From the discussion in [2], it seems that most companies think that there is no need for any explicit signaling via PC5-RRC and we can rely on (pre-)configuration and/or UE implementation. Specifically, UE-A can use configured values for a given resource pool to perform sensing to determine the set of preferred/non-preferred resources. We think this would also result in reduced signaling overhead and seems like a desirable option overall compared to explicit signaling.
Observation:	Use of (pre-)configuration and/or UE implementation for condition-based IUC scheme 1 operation results in decreased signaling overhead and overall complexity (compared to explicit signaling).
However, for the second issue, the question still remains how UE-A indicates this set of preferred/non-preferred resource set to UE-B. Focusing on the groupcast case, it is not clear whether the group is already assumed to be established or whether it needs to be formed specifically for the purpose of sharing this IUC information. Note that group formation and management in general was considered out of 3GPP scope in Rel-16 V2X discussions, so there is limited work that RAN2 can do in this regard. Moreover, using the MAC CE based approach for the case of groupcast/broadcast also seems unlikely, since that would imply sending the MAC CE in a groupcast/broadcast manner, which may not be preferrable. Note that in the last RAN1 meeting [3], the following was captured as a conclusion:
	Conclusion
· For cast type(s) of inter-UE coordination information with preferred resource set triggered by a condition other than explicit request reception, there is no consensus in RAN1 on the support of groupcast or broadcast for preferred resource set.



So, it is not clear in RAN1 either if groupcast/broadcast can be supported for the condition-based case, at least for indication of the preferred resource set. In our view, one option (which was indeed proposed by companies during Rel-16 discussion as well) could be to assume that coordinating UEs within a given group may have individual unicast connection(s) set up, which may be used for other data transmission as well as exchanging this IUC information. Since the use case of mixed data traffic (i.e. SL data + IUC info) has also been actively discussed in RAN1, so the above assumption may hold merit. Otherwise, support of groupcast/broadcast seems to require additional specification work in RAN1/RAN2 (e.g. how to specify conditions when IUC information needs to be sent, how to carry this information, security/integrity, etc.), which may not be feasible considering the limited time left for this WI.
Proposal 1a:	RAN2 is proposed to focus on unicast based operation for inter-UE coordination (scheme 1 and scheme 2) in Rel-17 work.

Proposal 1b:	The support of groupcast/broadcast-based operation for inter-UE coordination (scheme 1 and scheme 2) is deprioritized in Rel-17.

With respect to the IUC MAC CEs, one aspect that was not resolved in the last meeting was on the priority order between the IUC request MAC CE and IUC information MAC CE used for LCP and multiplexing. Three options can be considered as given below:
· Option 1: IUC request MAC CE has a higher priority than IUC MAC CE
· Option 2: IUC MAC CE has a higher priority than IUC request MAC CE
· Option 3: Both IUC Request MAC CE and IUC Information MAC CE have the same priority.
The first two options were proposed during the last RAN2 meeting 117e [R2-2203518], while the third option was also proposed in the meeting discussion. If both IUC Request MAC CE and IUC Information MAC CE are assigned the same priority,  then if the UE has to compare the two MAC CEs together, whichever one it prioritizes can be up to UE implementation. We think this can be the simplest way forward to resolve the potential deadlock.
Proposal 2:	The IUC request and the IUC information MAC CEs have the same priority and prioritizing among them is left to UE implementation.

For the timer based latency bound restriction for the explicit request based IUC case, RAN2 made the following working assumption:
	Working assumption: UE-B sets the timer value to UE-A through PC5 RRC signalling



Another option which was considered in the last RAN2 meeting 117e was “Timer value is configured based on (pre)configuration of the network”.So far we have assumed the existence of a unicast link between UE A and UE B for the explicit request based IUC scheme 1, , therefore we think it is ok to agree to this working assumption which is aligned with unicast and CSI reporting and to not consider the pre-configuration option at this time,
Proposal 3:	RAN2 is proposed to confirm the working assumption on usage of PC5 RRC signaling for configuring the latency bound timer, i.e. no need to consider (pre-)configuration.

Furthermore, it needs to be discussed whether in addition to the explicit request based case, whether condition based IUC case is also subject to the timer based latency bound restriction. We think that unlike the explicit request case, since the trigger to provide this IUC information is at the sensing UE itself, it is not possible to apply the latency bound restriction to the condition based IUC.. So, we do not think a timer for the condition based IUC case needs to be defined.
Proposal 4:	The timer based latency bound restriction is not defined for the condition based inter-UE coordination in Scheme 1.

1. Conclusion
Based on the discussion above, we have the following observation and proposals:
Observation:	Use of (pre-)configuration and/or UE implementation for condition-based IUC scheme 1 operation results in decreased signaling overhead and overall complexity (compared to explicit signaling).
Proposal 1a:	RAN2 is proposed to focus on unicast based operation for inter-UE coordination (scheme 1 and scheme 2) in Rel-17 work.
Proposal 1b:	The support of groupcast/broadcast-based operation for inter-UE coordination (scheme 1 and scheme 2) is deprioritized in Rel-17.
Proposal 2:	The IUC request and the IUC information MAC CEs have the same priority and prioritizing among them is left to UE implementation.
Proposal 3:	RAN2 is proposed to confirm the working assumption on usage of PC5 RRC signaling for configuring the latency bound timer, i.e. no need to consider (pre-)configuration.
Proposal 4:	The timer based latency bound restriction is not defined for the condition based IUC case in Scheme 1.
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