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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss the left issues on user plane for R17 eSL. 
Discussion
The support of GC/BC in IUC
In RAN2 #120, the issue of supporting groupcast/broadcast in IUC has been discussed again and the following conclusion has been made.
	Proposal 4	RAN2 confirm that GC/BC in IUC is not supported in this release from RAN2 perspective

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



And RAN1 has sent an LS to RAN2[1] on this issue 
	In RAN1#111 meeting, RAN1 made the following agreement on cast type(s) for inter-UE coordination information transmission triggered by a condition other than explicit request reception in Scheme 1.

	
Agreement:
· The following working assumption is confirmed as follows:
· Working Assumption (RAN1#107bis-e meeting):
· 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 for preferred resource set and non-preferred resource set
· FFS: Under which conditions unicast can be supported




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.



As shown in the LS, RAN1 has confirmed the WA to support GC/BC for scheme 1 IUC transmission triggered by a condition other than explicit request for non-preferred resource set.
[bookmark: _Toc127524482]RAN1 confirmed the WA to support GC/BC for scheme 1 IUC transmission triggered by a condition other than explicit request for non-preferred resource set.
By following the RAN2 agreement, even RAN1 has decided to support GC/BC in IUC, RAN2 still needs to discuss the technical aspect from RAN2 perspective.
The main issue for supporting GC/BC in IUC is how to set the source/destination L2 ID for the GC/BC MAC CE. To better analyze this issue, the following 2 cases may need separate discussions,
· If there is an on-going GC/BC session, i.e., there is already an existing GC/BC L2 ID, the existing GC/BC L2 ID can be reused to send IUC MAC CE standalone or multiplex with other data SDU based on resource pool configuration;
· If there is no on-going GC/BC session(GC/BC L2 ID), i.e., new L2 ID has to be generated for the IUC MAC CE, it is not feasible from RAN2 perspective (according to SA2 spec) since there is no L2 ID generation for a stand-alone MAC CE.
According to the current specification of the MAC PDU generation, the source/destination L2 ID in the MAC subheader is set according to the identifier provided by upper layers, i.e., if there is no L2 ID provided by upper layer, the MAC PDU cannot be generated. And there is no L2 ID generation for a stand-alone MAC CE according to SA2 spec, which means according to SA2 and RAN2 specification if there is no on-going GC/BC session, it is not feasible to support GC/BC in IUC.
	[bookmark: _Toc37296324][bookmark: _Toc46490455][bookmark: _Toc52752150][bookmark: _Toc52796612][bookmark: _Toc124525603]6.2.4	MAC subheader for SL-SCH
The MAC subheader consists of the following fields:
-	V: The MAC PDU format version number field indicates which version of the SL-SCH subheader is used. In this version of the specification, the V field is set to 0. The size of the V field is 4 bits;
-	SRC: The SRC field carries the 16 most significant bits of the Source Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19] or TS 23.304 [26]. The length of the field is 16 bits;
-	DST: The DST field carries the 8 most significant bits of the Destination Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19] or TS 23.304 [26]. The length of the field is 8 bits;
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE within the scope of one Source Layer-2 ID and Destination Layer-2 ID pair or padding as described in Tables 6.2.4-1 for SL-SCH. There is one LCID field per MAC subheader except for SL-SCH subheader. The size of the LCID field is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.



[bookmark: _Toc127524483]According to current RAN2 specification, the source/destination L2 ID in the MAC subheader is set according to the identifier provided by upper layers.
[bookmark: _Toc127524484]According to current SA2 specification, if there is no on-going GC/BC session, there will be no L2 ID provided to AS layer, i.e., it is not feasible to support GC/BC in IUC since there is no L2 ID generation for a stand-alone MAC CE.
[bookmark: _Toc127524487]For the GC/BC-based transmission of IUC for non-preferred resource set triggered by a condition, RAN2 confirm that it is supported if there is at least an on-going GC/BC communication, from which it is up to UE implementation to select the GC/BC L2 ID(s) for the transmission of IUC.
Then for the WF of capturing the supporting of GC/BC in IUC in RAN2 spec, there is a similar description in 38.300 on the supporting of unicast as follows,
	In scheme 1, the transmission of IUC information from UE-A can be triggered by an explicit request from UE-B, or by a condition at UE-A. UE-A determines the set of resources reserved by other UEs or slots where UE-A, when it is the intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half-duplex operation. UE-A uses these resources as the set of non-preferred resources, or excludes these resources to determine a set of preferred resources and sends the preferred/non-preferred resources to UE-B. UE-B's resources for resource (re)selection can be based on both UE-B's sensing results (if available) and the IUC information received from UE-A, or it can be based only on IUC information received from UE-A. For scheme 1, MAC CE and second-stage SCI or MAC CE only can be used to send IUC information. For transmission of the explicit request and reporting for IUC information in unicast manner is supported.



[bookmark: _Toc127524485]The supporting of unicast in IUC has been captured in 38.300.
It is preferred to align the specification of the supporting of BC/GC and UC, i.e., also capture the supporting of GC/BC in IUC in 38.300, as the following proposed TP 
	In scheme 1, the transmission of IUC information from UE-A can be triggered by an explicit request from UE-B, or by a condition at UE-A. UE-A determines the set of resources reserved by other UEs or slots where UE-A, when it is the intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half-duplex operation. UE-A uses these resources as the set of non-preferred resources, or excludes these resources to determine a set of preferred resources and sends the preferred/non-preferred resources to UE-B. UE-B's resources for resource (re)selection can be based on both UE-B's sensing results (if available) and the IUC information received from UE-A, or it can be based only on IUC information received from UE-A. For scheme 1, MAC CE and second-stage SCI or MAC CE only can be used to send IUC information. For transmission of the explicit request and reporting for IUC information in unicast manner is supported. For transmission of the non-preferred resource set triggered by a condition other than explicit request, groupcast/broadcast manner is also supported.



[bookmark: _Toc127524488]For the GC/BC-based transmission of IUC for non-preferred resource set triggered by a condition, limit the spec impact to stage-2, e.g., “For transmission of the non-preferred resource set triggered by a condition other than explicit request, groupcast/broadcast manner is also supported”.
Priority of IUC/IUC Req MAC CE
For the priority of IUC information and IUC request MAC CE, the configured or the fixed priority value may be used in different cases, and in RAN2 #120, there are further discussions on how to clarify the priority value to be used in MAC spec.
	For the priority used in SCI:
NOTE 3A:	When determining Sidelink transmission information, the priority of the Sidelink Inter-UE Coordination Information MAC CE is the value configured in RRC parameters sl-PriorityCoordInfoCondition when triggered by a condition, or sl-PriorityCoordInfoExplicit when triggered by an explicit request. The priority of the Sidelink Inter-UE Coordination Request MAC CE is the value configured in RRC parameter sl-PriorityRequest. When determining Sidelink transmission information, the priority of the Sidelink Inter-UE Coordination Information MAC CE is the value indicated in Priority field in the Sidelink Inter-UE Coordination Request MAC CE provided by the UE when triggered by an explicit request, if sl-PriorityCoordInfoExplicit-r17 is not configured. When determining Sidelink transmission information for performing sensing and candidate resource selections in PHY, the priority value of the Sidelink Inter-UE Coordination Information MAC CE triggered under a condition is up to UE implementation, if sl-PriorityCoordInfoCondition-r17 is not configured. When determining Sidelink transmission information for performing sensing and candidate resource selections in PHY, the priority value of Sidelink Inter-UE Coordination Request MAC CE is the same as that of a TB to be transmitted by the UE, if sl-PriorityCoordInfoCondition-r17 is not configured.
For the priority used in LCP:
The Inter-UE Coordination Information MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Information MAC CE is fixed to '1' for Logical Channel Prioritization (LCP) procedure. It has a variable size with following fields:



Actually in MAC layer, there are 3 cases where the priority value of a MAC CE is used
1. The priority in SCI =>configurable and agree to capture it as a NOTE in MAC;
2. The priority used in LCP =>agreed to be fixed to 1 and has been captured in MAC;
3. The priority used in ul/sl prioritization => ?
For the first 2 cases, we have made the conclusion and have captured the 2 cases in MAC. But for the last case, there is no conclusion on whether the configurable or the fixed priority value should be used in the UL/SL prioritization procedure.
[bookmark: _Toc127524486]It is not clear whether the configured or fixed priority value of IUC information and IUC request MAC CE should be used in UL/SL prioritization procedure.
For the 2 options, firstly UL/SL prioritization and setting the priority value in SCI are all captured as Sidelink Process operation, then the prioritization procedure in physical layer is performed based on the configurable value, so good to align the priority value as configurable. And the similar NOTE as we have agreed for the priority setting in SCI can be used as follows:
	NOTE X:	When determining whether the transmission of the MAC PDU is prioritized over uplink transmission(s): The priority of the Sidelink Inter-UE Coordination Information MAC CE, if it is triggered by a condition, is sl-PriorityCoordInfoCondition if configured, or it is up to UE implementation if sl-PriorityCoordInfoCondition-r17 is not configured. If the Sidelink Inter-UE Coordination Information MAC CE is triggered by an explicit request, its priority is sl-PriorityCoordInfoExplicit if configured, or it is the value indicated in Priority field in the Sidelink Inter-UE Coordination Request MAC CE provided by the peer UE. The priority of the Sidelink Inter-UE Coordination Request MAC CE is sl-PriorityRequest if configured, or it is the same as that of a TB to be transmitted by the UE if sl-PriorityCoordInfoCondition-r17 is not configured.



[bookmark: _Toc127524489]RAN2 to discuss to align the priority derivation of IUC-info/IUC-request MAC CE in UL/SL prioritization as the priority derivation for SCI transmission, i.e., 1) rely on RRC parameter when configured, 2) rely on priority-field in the IUC-request (for IUC-info MAC-CE) or up to UE implementation (for IUC-request MAC-CE) when not configured.
Conclusion
We have the following observations:
Observation 1	RAN1 confirmed the WA to support GC/BC for scheme 1 IUC transmission triggered by a condition other than explicit request for non-preferred resource set.
Observation 2	According to current RAN2 specification, the source/destination L2 ID in the MAC subheader is set according to the identifier provided by upper layers.
Observation 3	According to current SA2 specification, if there is no on-going GC/BC session, there will be no L2 ID provided to AS layer, i.e., it is not feasible to support GC/BC in IUC since there is no L2 ID generation for a stand-alone MAC CE.
Observation 4	The supporting of unicast in IUC has been captured in 38.300.
Observation 5	It is not clear whether the configured or fixed priority value of IUC information and IUC request MAC CE should be used in UL/SL prioritization procedure.

We have the following proposals:
Proposal 1	For the GC/BC-based transmission of IUC for non-preferred resource set triggered by a condition, RAN2 confirm that it is supported if there is at least an on-going GC/BC communication, from which it is up to UE implementation to select the GC/BC L2 ID(s) for the transmission of IUC.
Proposal 2	For the GC/BC-based transmission of IUC for non-preferred resource set triggered by a condition, limit the spec impact to stage-2, e.g., “For transmission of the non-preferred resource set triggered by a condition other than explicit request, groupcast/broadcast manner is also supported”.
Proposal 3	RAN2 to discuss to align the priority derivation of IUC-info/IUC-request MAC CE in UL/SL prioritization as the priority derivation for SCI transmission, i.e., 1) rely on RRC parameter when configured, 2) rely on priority-field in the IUC-request (for IUC-info MAC-CE) or up to UE implementation (for IUC-request MAC-CE) when not configured.
[bookmark: _In-sequence_SDU_delivery]
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