
3GPP TSG RAN WG1 #107bis-e                                                                    	                    R1-2200131
e-Meeting, January 17th – 25th, 2022

Source:	CATT, GOHIGH
[bookmark: Title]Title:	Remaining issues on Inter-UE coordination for Mode 2 enhancements
[bookmark: Source]Agenda Item:	8.11.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN#94-e meeting, how to handle the situation that the work item was declared incomplete after RAN1#107-e meeting was discussed. The following proposals were endorsed by the RAN plenary[1].
	Agreement
Proposal 1: RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022
· All RAN1 decisions that impact other WGs should be finalized in RAN1#107bis-e

Proposal 2: Use the list of open issues provided RP-212880 (status report of WI: NR sidelink enhancement) as a starting point for technical discussions in RAN1. 
· This does not mean that all the issues included in the list are considered essential or the list is complete
· RAN1 should not spend additional effort to further refine the list



The following remaining issues were listed in RP-212880[2] on inter-UE coordination:
	· Physical layer aspects on solution(s) on enhancement(s) in mode 2 for enhanced reliability and reduced latency including
· Scheme 1
· Finalization of contents and containers of UE-A’s inter-UE coordination information and UE-B’s explicit request, including determination of destination UE(s) for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of behaviour of UE-B receiving resource set(s) from UE-A(s)
· Finalization of when and with which information UE-A generates and/or transmits an inter-UE coordination information, including triggering based on condition(s) other than an explicit request
· Finalization of when UE-B generates and/or transmits an explicit request
· Finalization of resource selection and/or multiplexing with sidelink transmissions for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of prioritization of inter-UE coordination information and explicit request
· Combination of preferred/non-preferred resources with explicit request/condition triggers
· Scheme 2
· Finalization of determination of PSFCH resource/index for conflict indication
· Finalization of behaviour of UE-B receiving a conflict indication from UE-A
· Finalization of prioritization of conflict indication
· Finalization of how to determine UE-B among UEs scheduling conflicting TBs, including whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2



The following agreements were achieved in RAN1#107-e meeting [3]:
	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
· 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
· 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
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)

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

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 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 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

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



In this contribution, we will further discuss and share our preference on the remaining issues provided in the WI status report. 
Remaining issues on inter-UE coordination scheme 1
In RAN1 previous meeting, two sub-schemes of inter-UE coordination scheme 1 were agreed in Rel-17, i.e. scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set) and scheme 1-2(condition-based inter-UE coordination with preferred/non-preferred resource set). The progress of the two sub-schemes are not parallelized. The remaining issues of scheme 1-1 were well discussed in previous RAN1 meeting, and they can be finished in next one or two RAN1 meetings.  However, the remaining issues of scheme 1-2 have not been thoroughly discussed. Lots of essential issues are still pending for discussion, e.g. trigger condition(s), constructing single-slot resources, and UE-B’s behavior on receiving coordination information from UE-A. In order to finalize RAN1 remaining issues by 2022 Q1, it is proposed to de-prioritize the discussion of scheme 1-2. 
Proposal 1: For inter-UE coordination scheme 1, RAN1 should prioritize the specification on scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set), and deprioritize scheme 1-2(condition-based inter-UE coordination with preferred/non-preferred resource set).  

Remaining issues on scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set)
2.1.1 Transmission of coordination information
In scheme 1-1, the coordination information is identified based on UE-B’s request message, and the corresponding transmission parameters for UE-B are also indicated in its request message. So the resource set identified by UE-A is only applicable for UE-B’s transmission. Therefore, the transmission of coordination information is a unicast communication between UE-A and UE-B. 
Proposal 2: Coordination information in scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set) is transmitted in unicast manner, and the destination ID should be UE-B. 

Additionally, the delay bound of coordination information transmission need to be introduced in scheme 1-1. In order to guarantee that the coordination information is not outdated, and can provide more candidate resources with the consideration of remaining PDB, the request information and coordination information should be transmitted as soon as possible. A latency bound of coordination information should be (pre-)configured, as shown in Figure 1, the latest tolerable time of receiving coordination information is m1+Tmaxdelay, where m1 is the time of transmitting request signaling and Tmaxdelay is the maximum acceptable delay, namely coordination information must be transmitted before m1+Tmaxdelay. If the maximum time delay is exceeded, then the coordination information is considered to be aged.


Figure 1: General procedure for request-based inter-UE coordination scheme 1
Proposal 3: In order to guarantee that the coordination information is not outdated, a maximum delay bound should be (pre-)configured for coordination information transmission. 

2.1.2 Transmission of UE-B request message in scheme 1-1
Regarding the trigger event of transmitting request signaling, from our understanding, the coordination information is mainly used for UE-B’s resource (re-)selection procedure, so resource (re-)selection should be a condition to trigger the transmission of request signaling. Besides, some other factors, such as priority and CBR, should also be considered. Because so many uncertain factors can be introduced and the limited Rel-17 CR stage, so our preference is left it to UE’s implementation.
Proposal 4: It is up to UE’s implementation to trigger the transmission of request signaling in request-based scheme 1.

With the consideration of latency of inter-UE coordination scheme 1-1, it is preferred that the request message should be carried by 2nd-stage SCI.
Proposal 5: UE-B’s request message should be carried by 2nd-stage SCI. 

When UE-B transmits its request message, it need to set the priority level of the request message. The priority level could be either associated with the data transmission to be coordinated or pre-configured in a resource pool. We are open for both options.
Proposal 6: The priority level of UE-B’s request information could be either associated with the data transmission to be coordinated or pre-configured in a resource pool. 

2.1.3 Content of request message in scheme 1-1
In RAN1#107-e meeting, the parameters carried by request message were discussed with following agreements:
	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 



In addition to the above parameters, the resource selection window information is also needed, because in order to guarantee the efficiency of coordination information, UE-A’s coordination resource window should be consistent with UE-B’s resource selection window. Remaining PDB was presented by some companies to replace resource selection window information. From our understanding, it is unreasonable, because if only remaining PDB is included, then the time duration of preferred/non-preferred resource set is determined fully up to UE-A’s implementation, so the provided resource set may be located outside UE-B’s resource selection window which is invalid for UE-B’s resource selection.
Additionally, since both preferred and non-preferred resource set are supported in inter-UE coordination scheme 1, it is necessary to indicate the expected resource set type in request information. And then UE-A will construct and feedback the corresponding resource set based on the resource set type indicator. Lastly, both the identifier for the expected UE-A(s) and UE-B should be included respectively in request signaling. The identifier of expected UE-A is to determine which UE should feedback the coordination information, and the identifier of UE-B is to indicated the target UE of the coordination information.
Proposal 7: In scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set), at least the following parameters should be additionally included in UE-B’s request message:
· UE-B’s resource selection window information, i.e. starting and ending of the resource selection window  
· The expected resource set type
· The identifier of expected UE-A(s)
· The identifier of UE-B

2.1.4 Remaining issues on scheme 1-1 with preferred resource set
· Remaining issues on preferred resource set constructing
In RAN1#107-e meeting, the following agreement was achieved:
	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



There is a FFS part on how to determine the maximum limit of RSRP threshold increase in constructing the preferred resource set based on the legacy resource exclusion procedure. In order to reuse the legacy resource exclusion procedure and avoid that the intersection between preferred resource set from UE-A and candidate resource set of UE-B is too small, it would be better to provide a separate remaining resource ratio (Y%) in preferred resource set construction. The ratio can be used to determine the maximum RSRP threshold increase implicitly.    
Proposal 8: A remaining resource ratio (Y%) in preferred resource set construction should be introduced to restrict the maximum RSRP threshold increase implicitly. 

· Remaining issues on resource (re-)selection with preferred resource set
In RAN1#107-e meeting, the containers of coordination information in scheme 1 were discussed with following agreements:
	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




According to the above agreements, the preferred resource set information could be carried by physical layer signaling or MAC layer signaling. Based on different signaling container, the resource (re-)selection procedure according to preferred resource set could be performed either by physical layer or MAC layer respectively. 
If the preferred resource set information is carried by 2nd-stage SCI, then the corresponding resource exclusion procedure according to preferred resource set is performed by physical layer. The preferred resource set is the candidate resource set in step 4). And after the legacy resource exclusion procedure, the final available candidate resource set(SA) is reported to MAC layer, and MAC layer selects resources belong to the reported set(SA).
Proposal 9: 
If the preferred resource set information is carried by 2nd-stage SCI,
· For option A of scheme 1 with preferred resource set,
· Physical layer at UE-B set the received preferred resource set as the candidate resource set (SA) in step 4)
· UE-B performs resource exclusion procedure in step 5)-7), and constructs the final available candidate resource set (SA) after step 7), and reports the final available candidate resource set to MAC layer
· MAC layer selects the resources according the reported final available candidate resource set (SA).
· For option B of scheme 1 with preferred resource set
· Physical layer at UE-B reports the received preferred resource set to MAC layer as its final available candidate resource set (SA)
· MAC layer selects the resources according the reported final available candidate resource set (SA).

If the preferred resource set information is carried by MAC CE, then the legacy resource exclusion procedure is performed by physical layer. Physical layer reports the final available candidate resource set (SA) after step 7) to MAC layer. MAC layer selects resources using SA and the received preferred resource set.
Proposal 10: 
If the preferred resource set information is carried by MAC-CE,
· For option A of scheme 1 with preferred resource set,
· Physical layer at UE-B reports its final available resource set (SA) to MAC layer, the final available resource set (SA) is the same as the outcome after step 7) of Rel-16 TS 38.214 Section 8.1.4
· MAC layer selects resources using the reported final available resource set (SA) and the received preferred resource set
· For option B of scheme 1 with preferred resource set
· MAC layer selects the resources according the received preferred resource set.

2.1.5 Remaining issues on scheme 1-1 with non-preferred resource set
In RAN1#107-e meeting, the resource exclusion procedure with non-preferred resource set was discussed with following agreement:
	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



There is an issue on how to determine Mtotal for the corresponding resource exclusion procedure. Since the non-preferred resource set will be excluded from the candidate resource set, it would be more accurate to count the Mtotal not including the resources indicated by non-preferred resource set. 
Proposal 11: The Mtotal used in Step 7) should be counted not including the resources indicated by non-preferred resource set.

[bookmark: OLE_LINK5]2.1.6 The supported cast types for scheme 1-1
For inter-UE coordination scheme 1-1, which is mainly used for the case that the coordinated UE(UE-B) has clear knowledge of the target receiving UE(s), e.g. unicast communication, and the target receiving UE would be UE-A (coordinating UE). If multiple receiving UEs in broadcast or connection-less based groupcast can transmit coordination information to UE-B, then uncontrollable coordination information will be transmitted and three problems will be raised:
· If the coordination information is preferred resource set, the intersection of coordination information and UE-B’s own sensing result will be less than X% or be empty in some cases. Besides, a preferred resource set identified by a third UE other than RX-UE makes no sense for UE-B, because these resources may be non-preferred resources for RX-UE’s reception.
· If the coordination information is non-preferred resource set, UE-B will preclude excessive resources from the candidate resource set if receiving massive coordination information. Thus, the higher interference resource will be added to the candidate resource set with the iteration of RSRP threshold. Besides, non-preferred resource set identified by a third UE may not be necessarily unavailable for UE-B. 
· Too much transmission of coordination information will naturally cause PSCCH/PSSCH half-duplex issue and degrade the system performance.
Proposal 12: Inter-UE coordination scheme 1 with explicit request shall not be supported at least for broadcast and connection-less groupcast communication. 
Remaining issues on inter-UE coordination scheme 2
Trigger signaling of inter-UE coordination scheme 2
For inter-UE coordination scheme 2, UE-A will identify resource conflict based on the received SCI from UE-B and then feedback resource conflict indication to UE-B to trigger resource re-selection. One remaining issue is whether triggering signaling is needed in scheme 2. From our understanding, the trigger signaling is indispensable because of the two following reasons:
· From the perspective of transmitting coordination information, if no trigger signaling in scheme 2, UE-A cannot distinguish Rel-16 UE and Rel-17 UE, and will feedback coordination information once resource confliction is detected even between two Rel-16 UEs. So unnecessary coordination information will be transmitted which will potentially interfere other UE’s transmission.
· From the perspective of receiving coordination information, the coordination information may not be useful for all UEs, such as low priority UEs. If there is no trigger signaling in scheme 2, any potential/expected resource conflict based on the decoded SCI will trigger the transmission of coordination information, then uncontrollable resource re-selection will be performed which will degrade the system performance.
Besides, unlike trigger-based inter-UE coordination scheme 1 where resource (re-)selection parameters are indicated explicitly, in scheme 2, only an indicator is necessary to indicate whether potential/expected resource conflict detection is needed, so the triggering signaling can be included in SCI associated the transmission of data.
Proposal 13: For inter-UE coordination scheme 2, triggering signaling should be included in the SCI associated with UE-B’s PSSCH transmission.

Remaining issues on UE-B’s selection in inter-UE coordination scheme 2
In RAN1#107-e meeting, how to select UE-B when multiple conflict TBs are transmitted by different UEs was discussed with following working assumption:
	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



The UE-B selection among the UEs scheduling conflicting TBs should be based on their priority and whether has the ability to support the feature of inter-UE coordination scheme 2.
If every UE that schedules the conflicting TBs supports scheme 2, UE-B selection among UEs can just be based on the priority. UE-A can select UE(s) with higher priority value as UE-B(s). 
However, for the case when at least one of UEs scheduling conflicting TBs doesn’t support scheme 2, if the priority-based rule continues to be used, it will lead some UEs that don’t trigger scheme 2 to be treated as UE-B. Actually, the inter-UE coordination doesn’t solve the resource conflicting issues, because the ‘UE-B’ can’t receive the conflicting indication to re-select resource. The method to handle this case should be that UE-A selects the UE(s) whose SCI include the trigger signaling as UE-B(s). The only thing UE-A can do is informing UE(s) who support scheme 2 to re-select the resource to avoid the conflict with transmission of legacy UE(s).
Proposal 14: For a pair of UEs scheduling conflicting TBs, if one of the UEs doesn’t trigger inter-UE coordination scheme 2, the other UE should be UE-B regardless of the corresponding priority levels.

PSFCH resource determination in inter-UE coordination scheme 2
In RAN1#106bis-e, the following agreement related to the index of a PSFCH resource for inter-UE coordination information transmission was achieved with several FFS:
	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


For determining PSFCH resource in scheme 2, how to set the value of m_CS and m_0 should be further studied. In Rel-16, m_CS and m_0 together determine the value of cyclic shift. The cyclic shift of the sequence is used to support the multiuser multiplexing and distinguish the feedback states. So m_CS and m_0 should be decided based on how many cyclic shifts the inter-UE coordination system really needs. Besides, the PSFCH occasion determination method also has an influence on this issue. If the PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted, the location of reserved resource in which resource conflict occurs should be indicated except the conflict types. A rule also can be made that considering the SCI can reserve one or two following transmissions, only when the next reserved resource is conflicted, UE-A will transmit coordination information to UE-B. In this case, there is no need to indicate the location of reserved resource, it is enough to use m_CS to distinguish condition 2-A-1 and condition 2-A-2.
· m_CS: 0 when UE-A determines Condition 2-A-1 is satisfied
· m_CS: 6 when UE-A determines Condition 2-A-2 is satisfied
For simplicity, the way of determining PRB and m_0 can reuse the existing rule of Rel-16 PSFCH.
Proposal 15: The m_CS can be used to indicate condition 2-A-1 or condition 2-A-2. The PRB and m_0 for PSFCH transmission/reception is derived by PSFCH resource index in the same way as defined in Rel-16 TS 38.213 Section 16.3.

UE-B’s behavior upon receiving a conflict indication from UE-A
During last meeting, there were two options for UE-B’s behavior upon reception of coordination information in scheme 2:
· Option 1: Among reserved resources indicated by UE-B’s SCI, PHY layer at UE-B reports resource(s) indicated by conflict indicator and S_A as specified in Rel-16 TS 38.214 Section 8.1.4 to higher layer. Higher layer at UE-B re-selects the reported resource(s) among the S_A excluding the reported resource(s). 
· Option 2: PHY layer at UE-B performs exclusion of the candidate single-slot resources overlapping with resources corresponding to the expected/potential resource conflict after Step 6) of TS 38.214 Section 8.1.4. PHY layer at UE-B reports the output as S_A to higher layer. 
Since the resource conflict is deemed as a non-preferred resource set, it is preferable to reuse the same principle as that for non-preferred resource set in scheme 1-1.  
Proposal 16: PHY layer at UE-B performs exclusion of the candidate single-slot resources overlapping with resources corresponding to the expected/potential resource conflict after Step 6) of TS 38.214 Section 8.1.4. PHY layer at UE-B reports the output as S_A to higher layer. 

The PSFCH TX/RX prioritization between conflict indication and SL HARQ-ACK feedback
It has been agreed in RAN1#107-e, 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.
When PSFCH TX/RX for SL HARQ-ACK feedback is overlapping with PSFCH TX/RX for Scheme 2, two options are provided to perform prioritization rule:
· Option 1: PSFCH TX/RX for SL HARQ-ACK feedback is always prioritized over PSFCH TX/RX for Scheme 2
· Option 2: PSFCH TX/RX prioritization rule as specified in Rel-16 TS 38.213 Section 16.2.4.2 is commonly applied to both PSFCH TX/RX for SL HARQ-ACK feedback and PSFCH TX/RX for Scheme 2
The main difference between these two options is whether to protect the Rel-16 PSFCH first. Option 1 will have large specification change on PSFCH prioritization processing. 
In this part, we should consider the importance between SL HARQ-ACK and inter-UE coordination. Actually, this importance is associated with the priority of corresponding PSSCH. If PSFCH with IUC scheme 2 is for higher priority data, then it is more important than PSFCH with SL HARQ-ACK for lower priority data. Therefore, the best way to protect system-level performance is priority-based approach just like option 2. Besides, option 2 has lower workload.
Proposal 17: PSFCH TX/RX prioritization rule as specified in Rel-16 TS 38.213 Section 16.2.4.2 is commonly applied to both PSFCH TX/RX for SL HARQ-ACK feedback and PSFCH TX/RX for Scheme 2.

Timeline of inter-UE coordination scheme 2
In Rel-16 HARQ-based feedback mechanism, the duration between any two transmissions should be larger than HARQ RTT to guarantee the sequential reception of feedback information. If no additional constraints for resource selection in inter-UE coordination scheme 2, UE-A may not feedback coordination information timely. As shown in Figure 2, the configured period of PSFCH-like resources, namely coordination information resources (CI resources), is 4 slots. The two selected resources are Tx1 and Tx2 respectively. After receiving SCI carried on Tx1, UE-A can identify the confliction of Tx2, but there are no coordination resources between Tx1 and Tx2, so coordination information cannot be transmitted to UE-B although resource conflict of Tx2 is detected. Then UE-B will perform transmission on the problematic resource inevitably.
Observation 1: UE-A cannot feedback coordination information if no coordination resource is existed between two adjacent transmissions although expected/potential resource conflict is detected. 



Figure 2: No coordination resource to transmit coordination information between two transmissions

As shown in Figure 3, considering the latency of identifying resource conflict and performing resource re-selection, the duration between any two consecutive transmissions should be larger than the minimum value Z, where Z = a + b, which is illustrated in Figure 3. 


Figure 3: Time gap between two consecutive transmissions in inter-UE coordination scheme 2

In RAN1#107-e meeting, how to derive the slot for conflict indication was discussed with following agreements: 
	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
· 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
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




Since there are two options which have been agreed to derive the PSFCH occasions for conflict indication, the corresponding minimum time gap Z between two consecutive transmissions should be defined respectively. 
· For option 1, PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· a is the latency of identifying resource conflict and transmitting coordination information, i.e., the duration between the received SCI and CI resource used for carrying coordination information. The following issues should be considered in determining a:
· The minimum processing time for identifying resource conflict, such as the decoding of SCI and Tx/Rx switching time.
· The configured period of CI resource, which can guarantee that UE-A can transmit the coordination information before the UE-B’s next transmission.
· b is the latency for UE-B to process coordination information and perform resource re-selection.
· For option 2, PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
· a is the latency of identifying resource conflict and transmitting coordination information, i.e., the duration between the received SCI and CI resource used for carrying coordination information. And a is determined by the the minimum processing time for identifying resource conflict.
· b is the latency for UE-B to process coordination information and perform resource re-selection, i.e. Tproc,0+Tproc,1. And b is additionally determined by the configured period of CI resource, which can guarantee that UE-A can transmit the coordination information before the UE-B’s next transmission.

Proposal 18: In order to guarantee that UE-B receiving coordination information timely and effectively in scheme 2, the duration between any two consecutive transmissions should be larger than the minimum value Z, where Z = a + b
· For option 1, PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· a is the latency of identifying resource conflict and transmitting coordination information, it is associated with the minimum processing time for identifying resource conflict and the periodicity of CI resource. 
· b is the latency for UE-B to process coordination information and perform resource re-selection.
· For option 2, PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
· a is the latency of identifying resource conflict and transmitting coordination information, it is associated with the minimum processing time for identifying resource conflict. 
· b is the latency for UE-B to process coordination information and perform resource re-selection, it is associated with Tproc,0+Tproc,1 and the periodicity of CI resource.

The supported cast type(s)
Because the sensing results of adjacent UEs are similar, multiple UEs will find the same collision, so UE-B will receive uncontrollable coordination information indicating the same collision in broadcast, which will cause the waste of CI resources. Another controversial cast type is connection-less based groupcast. However, communication range requirement field is included in SCI format 2-B, if the distance between the conflicted UEs is larger than the communication range requirement, the resource confliction can be regarded as invalid resource confliction and coordination information is not needed, i.e., the communication range requirement can be used to avoid uncontrollable coordination information in connection-less based groupcast. So unicast and groupcast should all be supported for inter-UE coordination scheme 2.
Proposal 19: Both unicast and groupcast should be supported for inter-UE coordination scheme 2.

Conclusions
Proposal 1: For inter-UE coordination scheme 1, RAN1 should prioritize the specification on scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set), and deprioritize scheme 1-2(condition-based inter-UE coordination with preferred/non-preferred resource set).  
Proposal 2: Coordination information in scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set) is transmitted in unicast manner, and the destination ID should be UE-B. 
Proposal 3: In order to guarantee that the coordination information is not outdated, a maximum delay bound should be (pre-)configured for coordination information transmission. 
Proposal 4: It is up to UE’s implementation to trigger the transmission of request signaling in request-based scheme 1.
Proposal 5: UE-B’s request message should be carried by 2nd-stage SCI. 
Proposal 6: The priority level of UE-B’s request information could be either associated with the data transmission to be coordinated or pre-configured in a resource pool. 
Proposal 7: In scheme 1-1(request-based inter-UE coordination with preferred/non-preferred resource set), at least the following parameters should be additionally included in UE-B’s request message:
· UE-B’s resource selection window information, i.e. starting and ending of the resource selection window  
· The expected resource set type
· The identifier of expected UE-A(s)
· The identifier of UE-B
Proposal 8: A remaining resource ratio (Y%) in preferred resource set construction should be introduced to restrict the maximum RSRP threshold increase implicitly. 
Proposal 9: 
If the preferred resource set information is carried by 2nd-stage SCI,
· For option A of scheme 1 with preferred resource set,
· Physical layer at UE-B set the received preferred resource set as the candidate resource set (SA) in step 4)
· UE-B performs resource exclusion procedure in step 5)-7), and constructs the final available candidate resource set (SA) after step 7), and reports the final available candidate resource set to MAC layer
· MAC layer selects the resources according the reported final available candidate resource set (SA).
· For option B of scheme 1 with preferred resource set
· Physical layer at UE-B reports the received preferred resource set to MAC layer as its final available candidate resource set (SA)
· MAC layer selects the resources according the reported final available candidate resource set (SA).
Proposal 10: 
If the preferred resource set information is carried by MAC-CE,
· For option A of scheme 1 with preferred resource set,
· Physical layer at UE-B reports its final available resource set (SA) to MAC layer, the final available resource set (SA) is the same as the outcome after step 7) of Rel-16 TS 38.214 Section 8.1.4
· MAC layer selects resources using the reported final available resource set (SA) and the received preferred resource set
· For option B of scheme 1 with preferred resource set
· MAC layer selects the resources according the received preferred resource set.
Proposal 11: The Mtotal used in Step 7) should be counted not including the resources indicated by non-preferred resource set.
Proposal 12: Inter-UE coordination scheme 1 with explicit request shall not be supported at least for broadcast and connection-less groupcast communication. 
Proposal 13: For inter-UE coordination scheme 2, triggering signaling should be included in the SCI associated with UE-B’s PSSCH transmission.
Proposal 14: For a pair of UEs scheduling conflicting TBs, if one of the UEs doesn’t trigger inter-UE coordination scheme 2, the other UE should be UE-B regardless of the corresponding priority levels.
Proposal 15: The m_CS can be used to indicate condition 2-A-1 or condition 2-A-2. The PRB and m_0 for PSFCH transmission/reception is derived by PSFCH resource index in the same way as defined in Rel-16 TS 38.213 Section 16.3.
Proposal 16: PHY layer at UE-B performs exclusion of the candidate single-slot resources overlapping with resources corresponding to the expected/potential resource conflict after Step 6) of TS 38.214 Section 8.1.4. PHY layer at UE-B reports the output as S_A to higher layer. 
Proposal 17: PSFCH TX/RX prioritization rule as specified in Rel-16 TS 38.213 Section 16.2.4.2 is commonly applied to both PSFCH TX/RX for SL HARQ-ACK feedback and PSFCH TX/RX for Scheme 2.
Observation 1: UE-A cannot feedback coordination information if no coordination resource is existed between two adjacent transmissions although expected/potential resource conflict is detected. 
Proposal 18: In order to guarantee that UE-B receiving coordination information timely and effectively in scheme 2, the duration between any two consecutive transmissions should be larger than the minimum value Z, where Z = a + b
· For option 1, PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· a is the latency of identifying resource conflict and transmitting coordination information, it is associated with the minimum processing time for identifying resource conflict and the periodicity of CI resource. 
· b is the latency for UE-B to process coordination information and perform resource re-selection.
· For option 2, PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
· a is the latency of identifying resource conflict and transmitting coordination information, it is associated with the minimum processing time for identifying resource conflict. 
· b is the latency for UE-B to process coordination information and perform resource re-selection, it is associated with Tproc,0+Tproc,1 and the periodicity of CI resource.
[bookmark: _GoBack]Proposal 19: Both unicast and groupcast should be supported for inter-UE coordination scheme 2.
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