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Overall description
RAN1 would like to thank RAN2 for the LS on “Inter-UE coordination”. In the LS, identified issues on which RAN2 mainly relies on RAN1. In this reply LS, we provide feedback on these issues


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)


RAN1 has discussed these issues and came to the following answers:

· HARQ retransmission number for inter-UE coordination information
As inter-UE co-ordination information and inter-UE co-ordination request is time-sensitive, it should be transmitted with little delay. Therefore, the maximum of HARQ re-transmissions should be small, e.g., a maximum of 4 HARQ retransmissions including the initial transmission. There should also be the possibility (through (pre-)configuration), to transmit inter-UR co-ordination information and inter-UE co-ordination request with no HARQ retransmissions.

· Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline
 The inter-UE co-ordination information includes the following fields:
· Flag to differentiate between IUC message and IUC request (1-bit)
For IUC message, the following fields are included:
· Resource set type: This is 1 bit, and can indicate preferred resource set type or non-preferred resource set type.
· Reference slot location: This is a combination of DFN index and slot index. The size of this field is  bits, where  is the sub-carrier spacing configuration,  for sub-carrier spacing  kHz respectively.
· N resource combination, wherein the size of each resource combination is:  .  is the number of sub-channels in the SL BPW, and  is the number of configured periodicities in a resource pool.  is only included in case of non-preferred resources.
· N first resource. This is the location of the first resource of a resource combination in logical slots relative to the reference location. The size of this field is [8] bits.
· The maximum number of resource combinations is N=[100].
For the IUC request, the following fields are provided:
· Resource type: 1 bit to indicate preferred or non-preferred resources.
· Priority: Priority of the SL data for which inter-UE co-ordination information is being requested. Size is 3 bits.
· Number of subchannels of SL data transmission. Size is bits.
· [bookmark: _GoBack]Resource reservation period of the SL data for which inter-UE co-ordination information is being requested bits.
· Starting time of resource selection window:  This is a combination of DFN index and slot index. The size of this field is  bits, where  is the sub-carrier spacing configuration,  for sub-carrier spacing  kHz respectively.
· Ending time of resource selection window: The ending time is relative to the starting time of the resource selection window and is in units of 0.5ms with a size of 10 bits.

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

RAN1 has made the following agreements.
Agreement RAN1#107-e
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


Agreement RAN1#107b-e
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.
Agreement RAN1#107b-e
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

Note that: In option A, UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing results (if available) and the received coordination information. In option B, UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information.


· Scheme 2 inter-UE coordination design

For the purpose of RAN2 design, RAN1 has made the following agreements:

Agreement RAN1#107b-e
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


· Condition for the UE-A to transmit IUC

RAN1 has made the following agreement:
Agreement RAN1#107b-e
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

Agreement RAN1#107b-e
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.



· Signaling design and trigger conditions for the request from UE-B to UE-A

RAN1 has made the following agreement:
Agreement RAN1#107b-e
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.


· Cast types (UC/GC/BC) of inter-UE coordination

RAN1 has made the following agreement:
Agreement RAN1#107b-e
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 RAN1#107b-e
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



· Transmission of inter-UE coordination MAC CE on dedicated resource
Inter-UE co-ordination MAC CE is not transmitted on a dedicated resource. The resource selection procedure for resource exclusion and SL resource selection is used for inter-UE coordination MAC CE. Furthermore, MAC CE carrying IUC message or IUC request can be multiplexed with other SL data. 

Agreement RAN1#107b-e
· 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.


· L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)
Please refer to the RRC parameter list.

· Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1)
Inter-UE co-ordination is only supported for mode 2.
Actions
To: RAN2
ACTION: 	RAN1 kindly asks RAN2 to take the above into consideration.
Dates of next TSG WG1 meetings
RAN1#109-e	May 16th – 27th, 2022	E-meeting
RAN1#110	August 22nd –26th, 2022	Toulouse, FR


