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Introduction
Regarding the inter-UE coordination for Mode 2 enhancements, we introduce our views in this contribution.
Resource allocation mode 2 enhancements
For inter-UE coordination schemes, there are two agreed schemes, which are Scheme 1 and Scheme 2. In case of Scheme 1, the coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission. On the other hand, in case of Scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential conflict on the resources indicated by UE-B’s SCI.
Scheme 1
For scheme 1, the following agreements/working assumptions have been made in the last meeting [1].
	[bookmark: _Hlk83846640]Agreement
· For Condition 1-A-2 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4
· UE-A excludes candidate single-slot candidate(s) belonging to “slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation” after Step 6) of TS 38.214 Section 8.1.4

Agreement
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

Agreement
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
For Condition 1-A-1 of Scheme 1, when UE-A determines the set of resources preferred for UE-B’s transmission, apply RSRP threshold increase in the same way according to Rel-16 TS 38.214 Section 8.1.4.
· FFS: Whether/how to introduce the maximum limit of RSRP threshold increase

Agreement
For Scheme 1, at least following parameters are provided by UE-B’s request:
· Priority value to be used for PSCCH/PSSCH transmission 
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· Resource reservation interval 

Agreement
For inter-UE coordination 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

Agreement
For inter-UE coordination information triggered by a condition rather than request reception in Scheme 1,
· UE-A transmitting in a resource pool provides inter-UE coordination information associated with the same resource pool



First of all, it is very important to finalize the design of the container of inter-UE coordination information transmission. For the container, it was agreed one of two alternatives is (pre-)configured in the last meeting. For the indication of resource set, N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 will be used. In case when the transmission of preferred resource set is triggered by UE-B’s explicit request, the value of resource reservation period is omitted at least. Regarding the indication using N combinations of TRIV, FRIV, resource reservation period), it seems quite straightforward except for the followings:
· indication of the first resource location of each TRIV
· indication of starting sub-subchannel of each FRIV
· sl-MaxNumPerReserve 
In case of sl-MaxNumPerReserve, it would be beneficial to fix sl-MaxNumPerReserve = 3 for efficiency and flexibility of signaling aspects of the coordination information. If the starting sub-channel of the first resource of each FRIV is not indicated, the first resource (resource in the slot where SCI format 1-A was received) according to clause 8.1.5 of TS 38.214 is not considered as indicated. However, it may cause inefficient signaling for the coordination information. Therefore, we propose to support the indication of the staring sub-channel of the first resource as well as the separate indication of the first resource location. For efficient signaling of the first resource location of each TRIV, we propose to sort N combinations based on an ascending order of the first resource locations for each TRIV as shown in Figure 1.
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[bookmark: _Ref92295979]Figure 1. Example of first resource location(s) for each TRIV sorted in ascending order
If the first resource locations are sorted in an ascending order in time domain, the first resource location of the first combination of TRIV and FRIV is signalled separately, and the remaining first locations can be indicated via offset(s) with limited range from the previous first location in order. For the first resource locations, only positive offsets (including ‘0’ if allowed) will be supported. If the indication of starting sub-channel of the first resource(s) is also supported, the index of the starting sub-channel of the first combination of TRIV and FRIV is also signalled separately, and the remaining starting sub-channel(s) can be indicated via offset(s) with limited range from the previous starting sub-channel in order. In this case, 0, positive, and negative offset should be supported.
Proposal 1: 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 modifications.
· N combinations of TRIV, FRIV, resource reservation period are sorted according to the first resource location of each TRIV in an ascending order
· For the indication of first resource location of each TRIV, the first resource location of the first combination is signalled separately, and then the remaining first resource location(s) of the remaining combination(s) can be signalled via offset(s) with limited range from the previous first resource location in order.
· For the indication of starting sub-channel of each FRIV (if supported), it can be applied similar mechanism as the indication of first resource location of each TRIV.
· sl-MaxNumPerReserve is fixed to 3.
· 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.
Considering the above signaling overhead for time and frequency location for the first resource, 2nd SCI might not be a suitable container for the coordination information due to limited size even though considering the limited number of N (<=3). Therefore, we prefer to support Alt 2 (MAC CE) only as the container, and the signaling details are up to RAN2 considering the above principles.
Proposal 2: Propose to support Alt 2 (MAC CE) only as the container, and that signalling details are up to RAN2 considering the above principles in Proposal 1.
Regarding UE-B’s request, additional parameters should be also discussed. In addition to currently agreed parameters such as priority value to be used for PSCCH/PSSCH transmission, number of sub-channels to be used for PSSCH/PSCCH transmission in a slot, and resource reservation interval, the information related to resource selection window should be also needed. For the information, it is important for both UE-A and UE-B to have the same understanding for resource selection window. Starting time location will be also helpful to indicate the first resource location for the coordination information. Therefore, we propose to provide both starting/ending time locations of resource selection window as UE-B request.
Proposal 3: Propose to provide both starting/ending time locations of resource selection window as UE-B request.
Scheme 2
For Scheme 2, the following agreements/working assumptions/conclusion have been made in the last meeting [1].
	Agreement
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 option1 or option 2.

Agreement
When PSFCH TX/RX for Scheme 2 is overlapping with LTE SL TX/RX and/or UL in a UE, reuse prioritization rule as specified in TS 38.213 Section 16.2.4.1 and 16.2.4.3.1.

Conclusion
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)

Working Assumption
A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap

Agreement
For Scheme 2, 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. 
· FFS: Details of X

Working Assumption
For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B.
· FFS whether/how to set additional condition for UE-A to send PSFCH.
· Conclude on whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2 at the subsequent meetings



Regarding PSFCH for CI (Conflict Indication) occasion, a resource pool level (pre-)configuration between two options (SCI-based PSFCH occasion and PSSCH-based PSFCH occasion) was agreed. Both options have some remaining issues. In case of SCI-based PSFCH occasion (Option 1), it should be discussed how to indicate CI for multiple reserved resources. UE-B’s SCI can schedule up to three resources including two reserved resources. If Option 1 is adopted, it will be necessary to indicate further to determine which one among multiple reserved resources is conflicted. One of approaches would be assigning different cyclic shifts for multiple reserved resources. For example, if there are two reserved resources (e.g., REV#0, REV#1), cyclic shift #0 for REV#0, cyclic shift #1 for REV#1, and cyclic shift #2 for both REV#0 and REV#1 of PSFCH sequence can be assigned for PSFCH for CI. For these functionalities, separate configuration for PSFCH for CI resources would be beneficial considering number of cyclic shifts, number of PSFCH resources, etc. However, it was already agreed that some parameters such as sl-PSFCH-Period, sl-NumMuxCS-Pair, and sl-PSFCH-CandidateResourceType are the same as those for PSFCH for AN. As a consequence, it might be difficult to support multiple conflict indications for multiple reserved resources. Therefore, we propose to limit the conflict indication to the first reserved resource regardless of number of reserved resources. In case of PSSCH-based PSFCH occasion (Option 2), there is a remaining issue how to account for processing timeline. In our view, there seems to be no significant difference in processing timeline between both options. Therefore, the same processing timeline can be applied to both options.
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[bookmark: _Ref92361949]Figure 2. Example of PSFCH occasions for both options
As shown in Figure 2, in case of Option 1, UE-A transmits PSFCH for CI in a first slot that includes PSFCH resources for inter-UE coordination information and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of UE-B’s SCI reception. And time gap between the PSFCH and a slot where expected/potential resource conflict occurs is larger than or equal to T3.
In case of Option 2, UE-A transmits PSFCH for CI in a latest slot that includes PSFCH resources for inter-UE coordination information and is at least T3 slots of the resource pool before the PSSCH resource indicated by UE-B’s SCI in which expected/potential resource conflict occurs. And the time gap between the PSFCH and UE-B’s SCI reception is larger than or equal to sl-MinTimeGapPSFCH.
For both options, the transmission of PSFCH for CI should be occurred between at least sl-MinTimeGapPSFCH after UE-B’s SCI reception and at least T3 before the PSSCH resource indicated by UE-B’s SCI in which expected/potential resource conflict occurs. Only difference between both options is the transmission timing of PSFCH for CI, i.e., in case of Option 1, a first slot that includes PSFCH resources for inter-UE coordination information and in case of Option 2, a latest slot that includes PSFCH resources for inter-UE coordination information.
Instead of sl-MinTimeGapPSFCH,  can be also applied since the proceeing time for preparation of PSFCH for CI would be shorter than that of PSFCH for AN [2]. However, the time difference between two parameters is not significnant, that is  sl-MinTimeGapPSFCH = 2 or 3 by configuration vs.  = 1~4 depending on SCS. Therefore, we propose to apply the same paramter (i.e., sl-MinTimeGapPSFCH) for both options for the simplicity.
 If UE-A cannot transmit PSFCH for CI on configured PSFCH occasion(s) according to the above timeline(s), the transmission of PSFCH for CI should be dropped.
Proposal 4: For Option 1 of PSFCH occasion, it is proposed to support conflict indication only for the first reserved resource when there exist multiple reserved resources.
Proposal 5: For Option 2 of PSFCH occasion, it is proposed to adopt the same processing timeline as Option 1, i.e., time gap between the PSFCH and SCI(s) scheduling conflicting TBs is larger than or equal to sl-MinTimeGapPSFCH.
Proposal 6: For both options of PSFCH occasion, if the timeline(s) for transmission of PSFCH for CI cannot be met, the transmission of PSFCH for CI should be dropped.
For the configuration of PSFCH resources for CI, as mentioned in the above, it was already agreed that some parameters such as sl-PSFCH-Period, sl-NumMuxCS-Pair, and sl-PSFCH-CandidateResourceType are the same as those for PSFCH for AN. Since the parameter, sl-PSFCH-Conflict-RB-Set, for allocating RB resources for PSFCH CI is supported separately, the only remaining one is scrambling ID, sl-PSFCH-HopID for PSFCH sequence. We do not see any necessity of separate configuration on the parameter. Thus, we propose that the parameter, sl-PSFCH-HopID for PSFCH sequence is the same as that for PSFCH for AN. 
Proposal 7: For the configuration of PSFCH for CI, it is proposed that the parameter, sl-PSFCH-HopID for PSFCH sequence is the same as that for PSFCH for AN.
Prioritization of TX/RX for PSFCH for CI should be also finalized. The remaining issue is how UE-A and UE-B performs prioritization rule when PSFCH TX/RX for AN is overlapping with PSFCH TX/RX for CI. We think that PSFCH for AN is more important than PSFCH for CI since PSFCH for CI is an indication for potential/expected conflict, while PSFCH for AN is an indication for actual decoding result. Therefore, we think PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI. However, as a compromise, the following is also acceptable [2]:
· Reuse prioritization rule as specified in TS 38.213 Section 16.2.4.2
· (Pre-)configuration can enable that PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI
Proposal 8: When PSFCH TX/RX for CI is overlapping with PSFCH TX/RX for AN in a UE, one of following should be supported.
· (First priority) PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI.
· (As a compromise) reuse prioritization rule as specified in TS 38.213 Section 16.2.4.2
· (Pre-)configuration can enable that PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI
Regarding UE-B selectin among UEs scheduling conflicting TBs, it was agreed to select UE-B based on their priority. When multiple UEs are selected as UE-B, if the number of allowed transmissions of PSFCH for CI is less than the number of required transmissions of PSFCH for CI (due to (pre-)configuration, power limitation, etc., similar as PSFCH for AN), some of transmission(s) of PSFCH for CI to the selected UE(s) can be dropped based on the priority. In addition, if the selected UE-B(s) does not support Scheme 2, the transmission of PSFCH for CI to the UE(s) can be also dropped.
Proposal 9: For transmission of PSFCH for CI to UE-B(s),
· If the number of allowed transmissions of PSFCH for CI is less than the number of required transmissions, some of transmission(s) of PSFCH for CI to the selected UE(s) can be dropped further based on the priority.
· If the selected UE-B(s) does not support Scheme 2, the transmission of PSFCH for CI to the UE(s) can be also dropped.
Summary
In this contribution, we made the following proposals for inter-UE coordination for Mode 2 enhancements.
Scheme 1
Proposal 1: 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 modifications.
· N combinations of TRIV, FRIV, resource reservation period are sorted according to the first resource location of each TRIV in an ascending order
· For the indication of first resource location of each TRIV, the first resource location of the first combination is signalled separately, and then the remaining first resource location(s) of the remaining combination(s) can be signalled via offset(s) with limited range from the previous first resource location in order.
· For the indication of starting sub-channel of each FRIV (if supported), it can be applied similar mechanism as the indication of first resource location of each TRIV.
· sl-MaxNumPerReserve is fixed to 3.
· 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.
Proposal 2: Propose to support Alt 2 (MAC CE) only as the container, and that signalling details are up to RAN2 considering the above principles in Proposal 1.
Proposal 3: Propose to provide both starting/ending time locations of resource selection window as UE-B request.
Scheme 2
Proposal 4: For Option 1 of PSFCH occasion, it is proposed to support conflict indication only for the first reserved resource when there exist multiple reserved resources.
Proposal 5: For Option 2 of PSFCH occasion, it is proposed to adopt the same processing timeline as Option 1, i.e., time gap between the PSFCH and SCI(s) scheduling conflicting TBs is larger than or equal to sl-MinTimeGapPSFCH.
Proposal 6: For both options of PSFCH occasion, if the timeline(s) for transmission of PSFCH for CI cannot be met, the transmission of PSFCH for CI should be dropped.
Proposal 7: For the configuration of PSFCH for CI, it is proposed that the parameter, sl-PSFCH-HopID for PSFCH sequence is the same as that for PSFCH for AN.
Proposal 8: When PSFCH TX/RX for CI is overlapping with PSFCH TX/RX for AN in a UE, one of following should be supported.
· (First priority) PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI.
· (As a compromise) reuse prioritization rule as specified in TS 38.213 Section 16.2.4.2
· (Pre-)configuration can enable that PSFCH TX/RX for AN is always prioritized over PSFCH TX/RX for CI
Proposal 9: For transmission of PSFCH for CI to UE-B(s),
· If the number of allowed transmissions of PSFCH for CI is less than the number of required transmissions, some of transmission(s) of PSFCH for CI to the selected UE(s) can be dropped further based on the priority.
· If the selected UE-B(s) does not support Scheme 2, the transmission of PSFCH for CI to the UE(s) can be also dropped.
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