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1 Introduction
RAN1 made a working assumption that IUC Groupcast/Broadcast (GC/BC) is supported in Rel-17 SLE work, but RAN2 has postponed the IUC GC/BC work for multiple meetings. In RAN1#108 meeting [1], RAN1 has re-iterated the support of IUC GC/BC for non-preferred resource(s),and sent an LS (R1-2212821 [2]) to RAN2 with the following request:

RAN1 has found that the previous working assumption had not been specified in any specification, and would like to ask RAN2 to specify the agreement above in their specification

RAN2#120 [3] has reached the following tentative conclusion on this issue:

· We can wait for RAN1, but RAN2 may need further discussion in RAN2 point of view even if RAN1 decides to support it. 

In this paper, we discuss the support of IUC GC/BC in Rel-17 from RAN2 perspective.

2 Discussion  
It is abnormal that a feature endorsed by RAN1 is not implemented in Rel-17 specification. There are some concerns raised in RAN2 arguing that there unsolved issues regarding “setting destination L2 ID for the GC/BC MAC CE” [4]. 

However, this is not a blocking issue from the technical perspective. If the feature is agreed by RAN1, RAN2 and potential other WG (SA2, if needed) would follow the agreement and do necessary technical work to implement this feature. 

Observation 1
 RAN2 need follow RAN1 decision to support IUC GC/BC case unless it is technically infeasible.
For the setting of Destination L2 ID for IUC GC/BC signalling, we think there are two possible approaches:

Option 1:  allocation of two new dedicated L2 IDs for IUC non-preferred resource groupcast and broadcast respectively. Then there is some SA2 impact.
Option 2:  No new L2 ID introduced. UE just send IUC GC/BC with the currently configured GC/BC L2 address(es).

First, we are not convinced that using dedicated new L2 IDs is the correct approach for this case. The primary purpose of UE-A announcing a non-preferred IUC resource is to alert the neighboring UEs to avoid those Tx resources when UE-A is a potential destination. If UE-A groupcast the IUC message with a special L2 ID, then it is unclear to other neighboring UEs that which group UE A belongs to. Consequently, a UE-B will not be able to decide whether to exclude those non-preferred resources shared by UE A or not in the resource selection procedure because UE A’s groupcast transmission is destined to a L2 groupcast address not related to the L2 ID used by UE-A’s IUC groupcast MAC CE. Whether UE-A will be affected by this groupcast transmission or not is unclear. Therefore, we can conclude that using a new dedicated L2 ID (Option 1) is wrong at least for the GC case.

Observation 2
Using a dedicated new L2 ID for sending IUC non-preferred resource in groupcast will not help other UE(s) select proper TX resources for SL groupcast transmissions.
Second, in Rel-17 SL enhancement design, condition-triggered IUC information is designed to either be piggybacked with SL data transmission altogether or be sent stand-alone. In the former case, the IUC MAC CE does not need use a dedicated L2 ID address in SL MAC header. In the latter case, IUC non-preferred resource set can be just sent by UE-A to all the GC/BC L2 destination address the UE-A current supports. From this perspective, we think UE A’s behavior in GC/BC case is not very different from UC case. This is because even in UC case, when the condition is triggered, the non-preferred set generate by UE-A’s half-duplex conflict could be sent to multiple peers via multiple SL unicast links.
In overall, to evaluate the above IUC GC/BC Option 2 scheme for the stand-alone case, we can see the following pro and con, when it is compared with Option 1:
· Pro: No need to ask SA2 to define new L2 ID(s) for IUC GC/BC case.
· Con: UE need to send the same information multiple times with multiple different L2 GC/BC addresses.

Given the above evaluation, we think this is a viable option and requires minimum RAN2 effort to support this in 3GPP Rel-17, in spite of some signaling overhead concerns.

In summary, we propose to adopt the IUC solution Option 2 above for GC/BC, whose details are as below:

Proposal 1
When UE A generating non-preferred resource set triggered by a condition other than explicit request, and the UE A has either sidelink GC or BC data to be sent, UE A piggyback the IUC MAC-CE with SL data in a groupcast or broadcast transmission.
Proposal 2
When UE A generating non-preferred resource set triggered by a condition other than explicit request and the UE A has no SL GC/BC data, UE A transmits IUC-Information MAC-CE to every GC/BC L2 ID(s) configured.
Then, we discuss the issue of Src L2 ID setting in the IUC message in GC/BC. It is possible that UE B can identify UE A as a potential SL unicast destination if UE-A include its unicast L2 address in IUC GC/BC MAC CE. 
However, we think this would put additional complexity for UE A. Each UE A may use multiple SrcL2 IDs for SL unicast connections to different peer UEs at the same time, then UE A will need repeat the IUC MAC/CE with multiple different Src L2 IDs. This will dramatically increase the needed signaling overhead to another order, just to make an IUC GC/BC MAC CE to be helpful in UE B’s resource selection for its unicast transmission to UE A.  
Therefore, we think it is not worth to pursue this optimization and UE A can just choose whatever Src L2 ID by itself in the stand-alone case..
Proposal 3
Src L2 ID is self-chosen by UE A in IUC GC/BC if the IUC MAC CE is not piggybacked with other SL data.
Given that the support of stand-alone case (case in Proposal 2) may not be necessary when a SL UE has frequent SL data transmissions, we think it is desirable to introduce a new UE capability for this. Note that it is also possible to introduce two separate UE capabilities (one for GC, one for BC, respectively).
Proposal 4
RAN2 discuss whether to introduce UE capability for stand-alone transmission of IUC GC/BC.
Finally, the approach above, if agreed, needs to be informed to RAN1 for the closure of this issue.
Proposal 5
RAN2 send a reply LS to RAN1 to inform the agreed RAN2 approach of IUC GC/BC support.
3 Conclusion
In this contribution, we discussed the GC/BC support for IUC. We have the following observations:
Observation 1
 RAN2 need follow RAN1 decision to support IUC GC/BC case unless it is technically infeasible.

Observation 2
Using a dedicated new L2 ID for sending IUC non-preferred resource in groupcast will not help other UE(s) select proper TX resources for SL groupcast transmissions.
Then, we have the following proposals:

Proposal 1
When UE A generating non-preferred resource set triggered by a condition other than explicit request, and the UE A has either sidelink GC or BC data to be sent, UE A piggyback the IUC MAC-CE with SL data in a groupcast or broadcast transmission.
Proposal 2
When UE A generating non-preferred resource set triggered by a condition other than explicit request and the UE A has no SL GC/BC data, UE A transmits IUC-Information MAC-CE to every GC/BC L2 ID(s) configured.
Proposal 3
Src L2 ID is self-chosen by UE A in IUC GC/BC if the IUC MAC CE is not piggybacked with other SL data.
Proposal 4
RAN2 discuss whether to introduce UE capability for stand-alone transmission of IUC GC/BC.
Proposal 5
RAN2 send a reply LS to RAN1 to inform the agreed RAN2 approach of IUC GC/BC support.
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