3GPP TSG RAN WG1 #108-e			R1-2201753
e-Meeting, February 21st – March 3rd, 2021
 
Agenda Item:	5
Source:	Apple
Title:	Discussion on RAN2 LS on Inter-UE Coordination 
Document for:	Discussion/Decision
Introduction
RAN2 sent an LS to RAN1 on inter-UE coordination [1], which informs RAN1 about the set of agreements regarding the scope of future discussion in RAN2. The following is the list of inter-UE coordination (IUC) issues which RAN2 mainly relies on RAN1. 

	1:  Inter-UE coordination (IUC) issues (on which) RAN2 mainly relies on RAN1:
 	- HARQ retransmission number for inter-UE coordination information
	- Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline.
	- UE-B procedure (e.g. final selection of resources) to the (non-)preferred resource set in IUC
	- Scheme 2 inter-UE coordination design
	- Condition for the UE-A to transmit IUC
	- Signaling design and trigger conditions for the request from UE-B to UE-A
	- Cast types (UC/GC/BC) of inter-UE coordination
	- Transmission of inter-UE coordination MAC CE on dedicated resource
	- L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)
	- Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1)




In this contribution, we discuss the above issues. 
Discussion
In RAN2’s LS to RAN1 [1], a list of IUC issues which RAN2 mainly relies on RAN1 are provided. 

RAN1 has already discussed the following these issues and reached agreements. 

Issue 2: Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline.

The following agreements have been reached in RAN1. RAN1 will continue to discuss the remaining details about the information and length of information of IUC. 

	· For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1 (Working Assumption): MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· Alt 2: MAC CE is used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· FFS: Whether/How to use resource reservation information as coordination information




Issue 3: UE-B procedure (e.g. final selection of resources) to the (non-)preferred resource set in IUC

The following agreements have been reached in RAN1.

	· For Scheme 1 with preferred resource set Option A,
· MAC layer selects resources using S_A and the received preferred resource set
· MAC layer firstly selects resources for transmissions within the intersection of S_A and the preferred resource set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.
· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE
· After this, if the number of selected resources is smaller than the required number of transmissions for a TB, MAC layer selects resources for the remaining transmissions outside the intersection but inside S_A under the constraint defined in Rel-16.

· For Scheme 1 with preferred resource set Option B,
· MAC layer selects resources belonging to the received preferred resource set under the constraint defined in Rel-16
· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE

· For Scheme 1 with non-preferred resource set, 
· Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 6) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set

· For Scheme 2, 
· The PHY layer reports S_A after Step 7) of TS 38.214 Section 8.1.4 to higher layer.
· When UE-B receives a conflict indicator for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· Higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
· FFS: Whether/How the conflict in periodic transmission is indicated by UE-A and handled by UE-B



Issue 4: Scheme 2 inter-UE coordination design

The following agreements have been reached in RAN1, regarding the signaling design. RAN1 will continue to discuss the remaining details about IUC scheme 2.  

	· For Scheme 2, PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI

· For allocating PSFCH resources in Scheme 2, at least following can be (pre)configured separately from those for SL HARQ-ACK feedback.
· Set of PRBs for PSFCH transmission/reception (sl-PSFCH-RB-Set) 

· For Scheme 2, 
· Index of a PSFCH resource for inter-UE coordination information transmission is determined in the same way according to Rel-16 TS 38.213 Section 16.3 with at least following modification
· P_ID is L1-Source ID indicated by UE-B’s SCI
· M_ID is 0
· FFS: How to set m_CS
· FFS: How to set m_0
· FFS: Whether M_ID can be (pre)configured

· A resource pool level (pre-)configuration uses either of the following options
· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· Reuse PSSCH-to-PSFCH timing as specified in TS 38.213 Section 16.3 to determine the PSFCH occasion for resource conflict indication
· Time gap between the PSFCH and a slot where expected/potential resource conflict occurs is larger than or equal to T_3
· [bookmark: _Hlk88088593]Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
· UE-A transmits the PSFCH in a latest slot that includes PSFCH resources for inter-UE coordination information and is at least T_3 slots of the resource pool before the PSSCH resource indicated by UE-B’s SCI in which expected/potential resource conflict occurs
· FFS: How to account for processing timeline
   Note that it is possible not to configure either option 1 or option 2.

· For Scheme 2, the values of the following parameters are the same as those for SL HARQ-ACK feedback in the same resource pool
· Period of PSFCH resources (sl-PSFCH-Period)
· Number of cyclic shift pairs used for a PSFCH transmission that can be multiplexed in a PRB (sl-NumMuxCS-Pair)
· Number of PSFCH resources available for multiplexing information in a PSFCH transmission (sl-PSFCH-CandidateResourceType)

· When PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI, time gap between the PSFCH and SCI(s) scheduling conflicting TBs is larger than or equal to X value
· X = sl-MinTimeGapPSFCH
· UE does not transmit the conflict indicator or receive the conflict indicator if the timeline is not satisfied

· For Scheme 2, there is no consensus to support indication of the following
· Condition type of a resource conflict
· Time location of a resource conflict

· (Working assumption) For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication



Issue 5: Condition for the UE-A to transmit IUC

The following agreements have been reached in RAN1.

	· For inter-UE coordination triggered by an explicit request in Scheme 1, whether or not to transmit the inter-UE coordination information upon the request reception is determined by UE-A’s implementation subject to the following procedures. 
· Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control

· For inter-UE coordination triggered by a condition rather than request reception in Scheme 1, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1: it is up to UE-A’s implementation whether or not to trigger the inter-UE coordination information generation. 
· Alt 2: the inter-UE coordination information generation can be triggered only when UE-A has data to be transmitted together with the inter-UE coordination information to UE-B
· Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the inter-UE coordination information triggered by a condition.



Issue 6: Signaling design and trigger conditions for the request from UE-B to UE-A

The following agreements have been reached in RAN1. RAN1 will continue to discuss the signaling details for the request from UE-B to UE-A.  

	· For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· (Working Assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination information and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 
· SCI 2-C is UE RX optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B).
· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A

· For inter-UE coordination triggered by UE-B’s explicit request in Scheme 1, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1: it is up to UE-B’s implementation whether or not to trigger the request generation 
· Alt 2: the request generation can be triggered only when UE-B has data to be transmitted to UE-A
· Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the request transmission.



Issue 7: Cast types (UC/GC/BC) of inter-UE coordination

The following agreements have been reached in RAN1.

	· 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



Issue 9: L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)

RAN1 has discussed the L1 parameters/configurations for IUC. This is summarized in [2]. The list of L1 parameters/configurations for IUC is applicable to Uu RRC. 

RAN1 has not discussed the following these issues, but the relevant topics have been discussed.

Issue 1: HARQ retransmission number for inter-UE coordination information 

RAN1 agreed that IUC information can be multiplexed with sidelink data. In this case, HARQ retransmission number of IUC is the same as the HARQ retransmission number of sidelink data. 

	· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported



If IUC issue is not multiplexed with sidelink data, then in our view, the maximum HARQ retransmission number for IUC information can be a (pre)configured value and HARQ feedback enabling and disabling is up to RAN2. The (pre)configured maximum number could be 8, considering the latency requirement of IUC information. 

Proposal 1: If inter-UE coordination information is multiplexed with sidelink data, the HARQ retransmission number for IUC follows that for sidelink data. If inter-UE coordination information is not multiplex with sidelink data, the maximum HARQ retransmission number for inter-UE coordination information is a (pre)configured value (e.g., 8) and HARQ feedback enabling and disabling is up to RAN2. 

Issue 8: Transmission of inter-UE coordination MAC CE on dedicated resource

RAN1 has discussed that the resources for IUC information transmission are acquired based on the legacy mode 2 resource selection.  

	· For sidelink transmission carrying inter-UE coordination information in Scheme 1, 
· UE-A performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the inter-UE coordination information to UE-B.
· For sidelink transmission carrying request in Scheme 1, 
· UE-B performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the request for the inter-UE coordination information to UE-A if UE-B performs sensing/resource exclusion. Otherwise, at least UE-B can perform random selection
· Note: RAN1 does not pursue specific enhancement of Rel-17 resource (re)selection for the transmission of inter-UE coordination information and its request.



On the other hand, RAN1 has not discussed the transmission of IUC information on dedicated resource. 

Proposal 2: RAN1 to inform RAN2 that UE-A acquiring resources for inter-UE coordination information transmission via legacy mode 2 resource allocation schemes is supported from RAN1 aspects, while the transmission of inter-UE coordination information on dedicated resource has not been discussed in RAN1. 

Issue 10: Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1)

It was agreed that for IUC information triggered by an explicit request in scheme 1, UE-A uses a Tx resource pool used for UE-B’s request transmission to determine the set of resources and to transmit the set of resources to UE-B; for IUC information triggered by a condition rather than requestion reception, UE-A transmitting in a resource pool provides IUC information associated with the same resource pool. In other words, the resource pool associated with contents of IUC information is the same as the resource pool where UE-A uses for transmitting IUC information. 

On the other hand, since the contents of IUC information are aimed to enhance UE-B’s resource selection reliability in mode 2, the resource pool associated with the contents of IUC information at least supports mode 2 operations. This implies that UE-A transmits IUC information in a resource pool at least supporting mode 2 operations. The similar conclusion is applicable to IUC scheme 2. 

Unless the same resource pool supports both mode 1 operations and mode 2 operations, we assume UE-A is in mode 2. 

Proposal 3: UE-A in inter-UE coordination is in mode 2, if the resource pool is not shared for mode 1 and mode 2 operations. 

Conclusion
In this contribution, we provided our views on the list of IUC issues which RAN2 mainly relies on RAN1. Our proposals are as follows:

Proposal 1: If inter-UE coordination information is multiplexed with sidelink data, the HARQ retransmission number for IUC follows that for sidelink data. If inter-UE coordination information is not multiplex with sidelink data, the maximum HARQ retransmission number for inter-UE coordination information is a (pre)configured value (e.g., 8) and HARQ feedback enabling and disabling is up to RAN2. 

Proposal 2: RAN1 to inform RAN2 that UE-A acquiring resources for inter-UE coordination information transmission via legacy mode 2 resource allocation schemes is supported from RAN1 aspects, while the transmission of inter-UE coordination information on dedicated resource has not been discussed in RAN1. 

Proposal 3: UE-A in inter-UE coordination is in mode 2, if the resource pool is not shared for mode 1 and mode 2 operations. 
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