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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/conclusion have been made in the last meeting [1].
	[bookmark: _Hlk83846640]Working Assumption
For Condition 1-B-1 of Scheme 1, the following two options are supported
· Option 1: Reserved resource(s) of other UE(s) identified by UE-A whose RSRP measurement is larger than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s)
· Option 2: Reserved resource(s) of other UE identified by UE-A whose RSRP measurement is smaller than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s) when UE-A is a destination of a TB transmitted by the UE(s)

Working Assumption
For Scheme 1 with non-preferred resource set, support following condition:
· Condition 1-B-2:
· Resource(s) (e.g., 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

Agreement
For Condition 1-A-1 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
· When the inter-UE coordination information transmission is triggered by UE-B’s explicit request, the candidate single-slot resource(s) are determined in the same way according to Rel-16 TS 38.214 Section 8.1.4 with at least following parameters provided by signaling from UE-B. FFS whether or not to apply RSRP threshold increase in Step 7) of Rel-16 TS 38.214 Section 8.1.4.
· Priority value to be used for PSCCH/PSSCH transmission 
· It replaces prio_TX
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· It replaces L_subCH
· Resource reservation interval 
· It replaces P_rsvp_TX
· FFS: Starting/ending time location of resource selection window
· FFS : In addition to Rel-16 procedure, use inter-UE coordination information from other UEs
· If there is no consensus in RAN1#106bis-e, no further discussions for Rel-17

Conclusion
No consensus that UE-A uses inter-UE coordination information from other UEs when it determines the preferred resource set for Condition 1-A-1 of Scheme 1.

Working Assumption
For Scheme 1 with preferred resource set, support following condition:
· Condition 1-A-2:
· Resource(s) excluding 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
· This can be disabled by RRC (pre-)configuration



When UE-B receives the preferred resource set from UE-A, it is under discussion on how to consider the set in its resource (re-)selection. In the last meeting, the following proposal was made, but not agreed [2].
	Proposal:
· For Option A of Scheme 1, if UE-B receives the set of preferred resource(s), down-select one followings:
· Option 1-1:
· Physical layer at UE-B reports both the intersection set between the preferred resource set and S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 and the S_A to higher layer for its resource (re-)selection
· Higher layer at UE-B first uses the candidate single-slot resource(s) belonging to the intersection set, and then further uses the remaining S_A outside the intersection in its resource (re-)selection if necessary
· FFS: Other details (if any)
· Option 1-2:
· Physical layer at UE-B reports both the preferred resource set and S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 to higher layer for its resource (re-)selection
· Higher layer at UE-B first uses the candidate single-slot resource(s) belonging to the intersection set between the preferred resource set and S_A, and then it is up to UE-B’s implementation to further uses the remaining S_A or remaining preferred resources outside the intersection in its resource (re-)selection if necessary
· FFS: Other details (if any)
· Option 2:
· If the number of candidate single-slot resources belonging to the intersection between the preferred resource set and S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 satisfies the requirement of   as specified in Step 7) of TS 38.214 Section 8.1.4 
· Physical layer at UE-B reports the intersection set instead of S_A to higher layer for its resource (re-)selection
· Otherwise, 
· Physical layer at UE-B reports the set(s) determined by the intersection set as defined above and the S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 to higher layer for its resource (re-)selection.
· FFS: how to determine the set(s) based on the intersection set and S_A



From the above options, we support Option 2 with small modification. Since the intersection between the preferred set and SA would be more reliable than SA only, the same value of X is not necessary, and the smaller value might be enough. Therefore, the value of X for the intersection should be configured separately.
Proposal 1: For Option A of Scheme 1 with preferred resource set, support Option 2 with small modification as follows:
· The value of X for the intersection should be configured separately.
In case of the non-preferred resource set, it is also necessary to discuss on how to consider the set in its resource (re-)selection. We support the following proposal for the progress since it was supported by the majority in the last meeting [2].
	Proposal:
· For Scheme 1 with non-preferred resource set, 
· Option 2: 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
· FFS: Whether/how to handle the case when the requirement of   as specified in Step 7) of TS 38.214 Section 8.1.4 is not satisfied
· FFS: Whether/how to determine  based on non-preferred resources in step 7)



The only concern on the proposal is that the possibility of iterative increment of RSRP threshold due to insufficient candidate resources in Step 7). There are several solutions on this concern. One simple solution would be the configuration of the separate value of X.
Proposal 2: For Scheme 1 with non-preferred resource set, support Option 2.
Regarding the indication mechanism for the set of resources in Scheme 1, there are many candidate options as follows [2]:
	Proposal:
· For the set of resources in Scheme 1, down-select one or more of followings for its indication mechanism:
· Option 1: N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification:
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· FFS: Value of N.
· Option 2: Bitmap indication where each bit indicates whether a pair of sub-channel(s) and slot(s) is included in inter-UE coordination information
· FFS: Granularity in time-and-frequency resources
· FFS: other information (if any) e.g. periodicity
· Option 3: Reuse a single combination of TRIV and FRIV as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification:
· For TRIV, window size of 32 slots is replaced with the value corresponding to the resource selection window
· For FRIV, only combinations of starting sub-channels are indicated
· For a pair of TRIV and FRIV, more than 2 additional resources can be indicated
· Option 4: 2-dimensional resource indicator value
· Each value is associated with a pair of sub-channel(s) and slot(s) is included in inter-UE coordination information
· Option 5: N combinations of slot offset from inter-UE coordination transmission, FRIV, resource reservation period 
· FFS: Value of N.
· FFS whether/when TRIV or slot offset(s) may be indicated without an accompanying FRIV (e.g., to indicate (non-)preferred slots)



From the above options, we support Option 2 as the first priority and also Option 1 as an optional. With the preferred resource set, there are two options for resource selection. For Option A, UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information. For Option B, UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information. In case of Option A, the preferred resource set and the sensing results would be overlapped partially in many cases. As a consequence, it would be difficult to find the resource(s) fully overlapped each other. Therefore, Option 1 might not be suitable signaling when the intersection is selected for transmission resource. On the other hand, Option 2, bitmap signaling can provide sufficient information for candidate resources, and it is the simplest method in terms of signaling and implementation even though it seems to require relatively higher signaling overhead comparing other candidates. In order to reduce signaling overhead, different granularity (e.g., larger subchannel size than actual one for transmission) can be considered. In case of Option B, the resource selection is based only on the coordination information. Therefore, Option 1 is suitable signaling option for indication even though Option 2 is also applicable for Option B resource selection.
Proposal 3: Support Option 2 as the first priority and also Option 1 as an optional.
· For Option 2, different granularity (e.g., larger subchannel size than actual one for transmission) can be configured considering signaling overhead.
· In case of Option 1, it can be also applicable for Option A (resource selection only based on the coordination information) with preferred resource set.
For the set of resources non-preferred for UE-B’s transmission, the following proposal on what is a form of the resource(s) was discussed [2].
	Proposal:
· In Scheme 1, for the set of resources non-preferred for UE-B’s transmission, down-select one of following options for a form of the set:
· Option 1: Set of sub-channels and slot(s) corresponding the sub-channels. 
· Option 2: Set of candidate single-slot resources R_{x,y} as specified in TS 38.214 Section 8.1.4.
· Option 3: Set of slots.



Similar as the preferred resource set, we propose to use bitmap signaling for indicating the non-preferred resource set. Considering the fact, any option can be indicated by bitmap signaling. However, if different granularity is configured for bitmap signaling, Option 2 might not be applicable. Therefore, it should be decided how to indicate the resource set first.
Proposal 4: Assuming bitmap signaling, support all Options, or Option 1 & 3 if different granularity is configured for bitmap signaling.
Scheme 2
For Scheme 2, the following agreements have been made in the last meeting [1].
	Agreement
For Condition 2-A-1 of Scheme 2, down-select one or more of following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· Option 1: 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 
· Strive to reuse Rel-16 specification wherever possible
· Option 2: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is within a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· FFS: Whether the threshold depends on priority
· Option 3: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) and the other UE is within a distance threshold of UE-B as determined by both UEs’ SCIs.
· Option 4: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· FFS: Whether the threshold depends on priority
· FFS: In case of collisions of resources for two UEs having TBs with UE A as destination UE, if needed

Agreement
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

Agreement
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) 

Agreement
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



[bookmark: _Hlk86668902]In case of inter-UE coordination Scheme 2, the criteria to determine resource(s) where expected/potential resource conflict occurs should be decided first. Due to the limited time, we think it is better to try to reuse as much a possible the existing procedure rather than the new ones. Considering the fact, we believe that Option 1 is the one most similar to Rel-16, and propose to support Option 1 as the criterion to determine the expected/potential resource conflict.
Proposal 5: Propose to support Option 1 as the criterion to determine the expected/potential resource conflict.
· Option 1: 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 
· Strive to reuse Rel-16 specification wherever possible
It was agreed that PSFCH format 0 is used to convey the presence of expected/potential resource conflict. For determining PSFCH occasion in Scheme 2, the following two options were under discussion.
· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· 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-B’s SCI can indicate up to three resources including reserved resources. If Option 1 is adopted, it will be necessary to indicate further to determine which one among multiple resources is conflicted. In case of Option 2, the indication will be straightforward since it is based on a slot where the expected/potential resource conflict is occurred. In addition to that, Option 2 will provide more chances to monitor other UEs’ SCI to determine resource conflict. Therefore, we prefer Option 2 to determine PSFCH occasion.
Proposal 6: Prefer the following to determine PSFCH occasion:
· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
For allocating PSFCH resources, the configuration of PSFCH resources should be simple, and the existing parameters should be reused as much as possible in order to avoid additional signaling overhead. In case of period of PSFCH resources (sl-PSFCH-Period), it should be aligned with the period of PSFCH for ACK/NACK in order to guarantee simple operation when both are enabled. Regarding other parameters such as sl-NumMuxCS-Pair, sl-PSFCH-CandidateResourceType, and sl-PSFCH-HopID, we do not see any necessity of separate configuration on these parameters. Thus, these parameters can be shared with the ones for PSFCH for ACK/NACK, or can be fixed to the specific values, for example sl-NumMuxCS-Pair = 1, sl-PSFCH-CandidateResourceType = 1, and sl-PSFCH-HopID = 0. Therefore, no additional parameter other than sl-PSFCH-RB-Set is necessary for allocating PSFCH resources.
Proposal 7: no additional parameter other than sl-PSFCH-RB-Set is necessary for allocating PSFCH resources.
Prioritization of transmissions/receptions for PSFCH Scheme 2 should be also studied. The transmission/reception rules of PSFCH for ACK/NACK can be a baseline. Regarding the transmission/reception of mixed PSFCHs (both PSFCH for ACK/NACK and PSFCH for Scheme 2), two alternatives can be considered. The first one is that the prioritization is based on the corresponding priority value regardless of PSFCH for ACK/NACK and PSFCH for Scheme 2. The later one is that PSFCH for ACK/NACK is always prioritized over PSFCH Scheme 2.
Proposal 8: For prioritization of transmissions/receptions for PSFCH Scheme 2, the transmission/reception rules of PSFCH for ACK/NACK can be a baseline.
Summary
In this contribution, we made the following proposals for inter-UE coordination for Mode 2 enhancements.
Scheme 1
Proposal 1: For Option A of Scheme 1 with preferred resource set, support Option 2 with small modification as follows:
· The value of X for the intersection should be configured separately.
Proposal 2: For Scheme 1 with non-preferred resource set, support Option 2.
Proposal 3: Support Option 2 as the first priority and also Option 1 as an optional.
· For Option 2, different granularity (e.g., larger subchannel size than actual one for transmission) can be configured considering signaling overhead.
· In case of Option 1, it is only applicable for Option A (resource selection only based on the coordination information) with preferred resource set.
Proposal 4: Assuming bitmap signaling, support all Options, or Option 1 & 3 if different granularity is configured for bitmap signaling.
Scheme 2
Proposal 5: Propose to support Option 1 as the criterion to determine the expected/potential resource conflict.
· Option 1: 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 
· Strive to reuse Rel-16 specification wherever possible
Proposal 6: Prefer the following to determine PSFCH occasion:
· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
Proposal 7: no additional parameter other than sl-PSFCH-RB-Set is necessary for allocating PSFCH resources.
Proposal 8: For prioritization of transmissions/receptions for PSFCH Scheme 2, the transmission/reception rules of PSFCH for ACK/NACK can be a baseline.
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