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Introduction
In the status report to RAN#94-e meeting, the following remaining open issues on inter-UE coordination for mode 2 enhancement AI were listed [1]:
· 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
In RAN#94-e meeting, it was declared that during the Rel-17 maintenance phase, RAN1 will use the above list of open issues as a starting point for technical discussions. In this contribution, we further provide our views on these issues.
Remaining issues on Schemes 1
2.1 On determination of inter-UE coordination information and trigger request
Whether/how to introduce the maximum limit of RSRP threshold increase
On determiniation of set of resources preferred for UE-B’s transmission forcondition 1-A-1 of Scheme 1, the agreement was made in RAN1#106b-e meeting, with an FFS point of whether or not to apply RSRP threshold increase in Step 7) of Rel-16 TS 38.214 Section 8.1.4. In the last RAN1 meeting, this issue was continually discussed with the following agreement reached:
	Agreement (RAN1#107-e)
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


During the discussion, some companies raised the point to consider a maximum limit of RSRP threshold incease. The main reason was that if the measured RSRP on a resource increases in a unlimited way, it would finally be beyond UE-A’s decoding capability, and in this sense, the preferred set of resources turn into non-preferred set of resources instead. At the end, whether/how to introduce the maximum limit of RSRP threshold increase was left for FFS. In our views, introducing the maximum limit of RSRP threshold increase is an optimization rather than a fundamental feature. During the maintenacne phase, we should focus on more critical issues and to reuse the mechanism defined in Rel-16 NR-V on this point. In addition, regarding the case when UE-B has its own sensing results, the resources reported to MAC layer depends not only on the preferred resource set but also the UE-B’s candidate resource set S_A, and therefore the problem caused by increasing RSRP threshold may not be that fatal. 
Proposal 1: 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, and no other further enhancements is pursued.
Tx parameters in explicit request
In RAN1#106b-e meeting, for Condition 1-A-1 of Scheme 1 preferred resource set, the following agreement was made on parameters provided by the explicit request from UE-B to UE-A:
	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


In RAN1#107-e meeting, the remaining open issue regarding the starting/ending time location of resource selection window was intensively discussed; however, no consensus was made. Since the selection of T1 and T2 is related to the UE capability and up to UE implementation, also considering the SL DRX, where the resource seleciton window of UE-B should be confied within the SL DRX active time of the intended receiver, the UE-B can explicitly indicate the starting/ending time location of resource selection window to UE-A. However, we don’t think this field is mandatory, the UE-B can simply inform the remaining PDB to UE-A and let UE-A to determine the resource selection window by itself. Therefore, we propose that:
Proposal 2: 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 UE-B can optionally provide the starting/ending time location of resource selection window to UE-A; and if absent, the remaining PDB is provided to UE-A.
In addition, the following parameters were also discussed on whether to be included in the UE-B’s explicit request:
· Resource set type
· C_resel
· sl-TxPercentageList (X)
· Message size
· Number of resources to be reported
· Resources to be used for inter-UE coordination information signaling 
· Number of time resources for a TB
In our views, most of the listed parameters seems redundant or not essential for UE-A to determine set of resources. On “resource set type”, we think that explicit request based solution is more suitable for preferred resource set, and for non-preferred resource set, basically, the UE-A can apply condition-based solution to provide the inter-UE coordination information to UE-B when certain condition is met, and therefore specific resource set type is not needed. On “sl-TxPercentageList (X)”, as in the last meeting, it was agreed that the 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, and by receiving the UE-B’s explicit request in a certain resource pool, the UE-A can use the (pre-)configured sl-TxPercentageList of the resource pool. In addition, we believe that ”number of resources to be reported” and ”number of time resources for a TB” have similar meanings and therefore seems not necessary. On ”resources to be used for inter-UE coordination signaling”, we think that it is more of an optimizaiton to improve the reliability of the inter-UE coordination. The recommended resources indicated by UE-B may not be available for UE-A to transmit. In addition, the UE-A can determine the resources by its own sensing results without this indication. On the other hand, we think that ”C_resel” can be provided by UE-B, which is used in condition c in Step 6 of TS 38.214 to determine the resouce set.
Proposal 3: For Scheme 1, include the following parameter in UE-B’s explicit request:
· C_resel
How to set parameters for UE-A to determine non-preferred resource set on coniditon-based request
Another open issue is how to set parameters on conditoin-based request for non-preferred set of resources. From the UE-A’s perspective, it does not need to perform the resource exclusion procedure but relies on a similar way of sensing to determine the non-preferred resource set. To be specific, the UE-A decodes other UE’s SCI and collects the RSRP, if the triggering condition is met (e.g., the RSRP is larger than a threshold, and/or the priority indicated by the SCI is smaller than a threshold, etc), the UE-A would inform the reservation information to the UE-B as non-preferred set of resources, and hence:
· Priority value to be used for PSCCH/PSSCH transmission is not needed, as a separate RSRP threshold (not a function of prio_Tx and prio_Rx) can be defined;
· Number of sub-channels to be used for PSSCH/PSCCH transmission can be set to 1 for collecting the RSRP measurement;
· Starting/ending time location of resource selection window is not needed;
· Resource reservation interval is not needed
Proposal 4: For Condition 1-B-1, if inter-UE coordination information is triggered by a condition other than explicit request reception, the following parameter is set as:
· Priority value to be used for PSCCH/PSSCH transmission is not needed, as a separate RSRP threshold (not a function of prio_Tx and prio_Rx) can be defined;
· Number of sub-channels to be used for PSSCH/PSCCH transmission can be set to 1 for collecting the RSRP measurement;
· Starting/ending time location of resource selection window is not needed;
· Resource reservation interval is not needed

Confirm working assumption:
On how to determine the Scheme 1 preferred and non-preferred resource sets, it was intensively discussed during RAN1#106b-e meeting, and due to some compaies’ concerns, the following working assumptions were agreed:
	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
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


Regarding Condition 1-A-2 and Condition 1-B-2 for preferred resource set and non-preferred resource set, respectively, we propose to confirm the working assumption.
Regarding Condition 1-B-1, some companies were skeptical of the benefits of Option 2. In our views, both Option 1 and Option 2 should be supported. For Option 1, it is apparent that the reserved resources of other UEs whose RSRP measurement is larger than a threshold may cause strong interference of UE-B’s transmission to UE-A, and it helps avoid high interference resources. On the other hand, Option 2 deals with the case that UE-A is the destination of a UE-C, and considering the reserved resources of the UE-C whose RSRP is smaller than a threshold as the non-preferred resource protects the reception resources at UE-A from UE-C, which would bring peformance gains.
Proposal 5: Confirm the following 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
Proposal 6: Confirm the following 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
Proposal 7: Confirm the following 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)

2.2 Condition of UE(s) to be UE-A(s) and UE-B(s)
In RAN1#106-e meeting, conditions of UE to be UE-A/UE-B in scheme 1 were intensively discussed. Two alternatives including triggered by explicit request and a condition (e.g., an event which is non-request based) were proposed, where the former one was agreed and the latter one was made as an working assumption.
	Agreement
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:
· A UE that sends an explicit request for inter-UE coordination information can be UE-B
· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A
· Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B
· Working Assumption In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:
· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A
· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B


During the previous discussions, companies that against supporting the conditoin-based trigger argued that for UE-A to provide proper coordination information, the transmission parameter of UE-B, such as the priority and remaining PDB, should be informed to UE-A, which is carried in the explicit request signaling; otherwise, the whole process is not workable. However, this is perhaps correct for the preferred set of resources, but not valid for the non-preferred set of resources. To provide non-preferred set of resources for UE-B’s transmission, e.g., to solve the hidden node problem, the UE-A is able to identify highly interfered resource which cannot be detected by UE-B, and send the non-preferred set of resources based on a pre-defined or (pre-)configured condition, i.e. the RSRP measurement performed for the received SCI format is higher than a threshold, the distance between UE-A and other UE is smaller than a threshold as well as the distance between UE-B and other UE is higher than a threshold. 
Since we have already agreed that both preferred and non-preferred set of resources are supported in scheme 1, the condition-based solution shall be supported, which is workable and also an important triggering solution for the non-preferred set fo resources.
Proposal 8: Confirm the following working assumption:
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:
· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A
· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B

2.3 UE-B’s behaviour when receiving inter-UE coordination information
In previous RAN1 meetings, issues on how UE-B considers the received inter-UE coordination information from UE-A in its resource (re)selection were discussed. Unfortunately, no consensus was made on Scheme 1 preferred resource set. Latest intermediate proposal in RAN1#107-e was recaped as follows:
	Draft proposal 1-2: 
· When UE-B uses the inter-UE coordination information received by MAC CE for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· S_A report from PHY layer of UE-B is the same as the outcome after Step 7) of Rel-16 TS 38.214 Section 8.1.4
· 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.
· 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
· For Option B of Scheme 1 with preferred resource set, 
· MAC layer selects resources belonging to the received preferred resource set
· When UE-B uses the inter-UE coordination information received by 2nd SCI for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· PHY 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
· MAC layer selects resources using S_A and the received preferred resource set
· MAC layer firstly selects resources for transmissions within the intersection set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.
· 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
· For Option B of Scheme 1 with preferred resource set,
· PHY layer at UE-B reports the preferred resource set
· MAC layer selects resources belonging to the received preferred resource set
· When inter-UE coordination is reported using both 2nd SCI and MAC CE then it is up to UE implementation which container is used to perform the UE-B resource reselection procedure using above methods


During the discussion, some companies disagreed with the above proposal, since it precludes the case that the UE-B MAC layer can further include the resources that excluded in Step 5 but covered in the preferred resource set. In our views, we can understand the motivation as it can help include the over-excluded resources due to half-duplex constraint, and addtionally, some resources that excluded in Step 6 due to exposed node issue can be added back. However, at the maintenance stage, we think this is more of an optimization, and we are fine to make progress based on the above intermediate proposal.
On the other hand, some companies expressed concerns that RAN1 should not define UE behaviors in MAC layer, and therefore do not support this proposal. We are open to first agree this proposal from RAN1 perspective, and send LS to RAN2. RAN2 will further handle it if problems are found.
Proposal 9: 
· When UE-B uses the inter-UE coordination information received by MAC CE for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· S_A report from PHY layer of UE-B is the same as the outcome after Step 7) of Rel-16 TS 38.214 Section 8.1.4
· 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.
· 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
· For Option B of Scheme 1 with preferred resource set, 
· MAC layer selects resources belonging to the received preferred resource set
· When UE-B uses the inter-UE coordination information received by 2nd SCI for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· PHY 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
· MAC layer selects resources using S_A and the received preferred resource set
· MAC layer firstly selects resources for transmissions within the intersection set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.
· 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
· For Option B of Scheme 1 with preferred resource set,
· PHY layer at UE-B reports the preferred resource set
· MAC layer selects resources belonging to the received preferred resource set
· When inter-UE coordination is reported using both 2nd SCI and MAC CE then it is up to UE implementation which container is used to perform the UE-B resource reselection procedure using above methods

2.4 The container of “inter-UE coordination information” or “explicit request”
Container of the explicit request
Similar as the container of the inter-UE coordination informaiton, due to the latency benefits, the physical layer signaling should be supported to carry the explicit request to enable the inter-UE coordination mechanism. New 2nd stage SCI format, and a combination of new 2nd stage SCI format and 1st stage SCI can be considered. 
In addition, a combination of new 2nd stage SCI format and 1st stage SCI can be used to carry the explicit request. Specifically, the priority field in the 1st stage SCI can be set as the priority of the UE-B’s transmission, and other transmission parameters are carried in the corresponding new 2nd stage SCI.
Proposal 10: For the container carrying explicit request of inter-UE coordination, support one of the two options:
· New 2nd stage SCI format;
· A combination of new 2nd stage SCI format and 1st stage SCI.
[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on enhancements for mode-2 resource allocation, and the following proposals are made:
Proposal 1: 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, and no other further enhancements is pursued.
Proposal 2: 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 UE-B can optionally provide the starting/ending time location of resource selection window to UE-A; and if absent, the remaining PDB is provided to UE-A.
Proposal 3: For Scheme 1, include the following parameter in UE-B’s explicit request:
· C_resel
Proposal 4: For Condition 1-B-1, if inter-UE coordination information is triggered by a condition other than explicit request reception, the following parameter is set as:
· Priority value to be used for PSCCH/PSSCH transmission is not needed, as a separate RSRP threshold (not a function of prio_Tx and prio_Rx) can be defined;
· Number of sub-channels to be used for PSSCH/PSCCH transmission can be set to 1 for collecting the RSRP measurement;
· Starting/ending time location of resource selection window is not needed;
· Resource reservation interval is not needed
Proposal 5: Confirm the following 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
Proposal 6: Confirm the following 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
Proposal 7: Confirm the following 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)
Proposal 8: Confirm the following working assumption:
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:
· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A
· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B
Proposal 9: 
· When UE-B uses the inter-UE coordination information received by MAC CE for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· S_A report from PHY layer of UE-B is the same as the outcome after Step 7) of Rel-16 TS 38.214 Section 8.1.4
· 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.
· 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
· For Option B of Scheme 1 with preferred resource set, 
· MAC layer selects resources belonging to the received preferred resource set
· When UE-B uses the inter-UE coordination information received by 2nd SCI for its resource (re-)selection:
· For Option A of Scheme 1 with preferred resource set, 
· PHY 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
· MAC layer selects resources using S_A and the received preferred resource set
· MAC layer firstly selects resources for transmissions within the intersection set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.
· 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
· For Option B of Scheme 1 with preferred resource set,
· PHY layer at UE-B reports the preferred resource set
· MAC layer selects resources belonging to the received preferred resource set
· When inter-UE coordination is reported using both 2nd SCI and MAC CE then it is up to UE implementation which container is used to perform the UE-B resource reselection procedure using above methods
Proposal 10: For the container carrying explicit request of inter-UE coordination, support one of the two options:
· New 2nd stage SCI format;
· A combination of new 2nd stage SCI format and 1st stage SCI.
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