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Introduction
The WID of NR sidelink enhancement is in [1]. The inter-UE coordination (IUC) has been discussed extensively in RAN1 #107b-e meeting [2], [3]. The following agreements have been reached in RAN1 #107b-e meeting.

Agreement
· For Scheme 1, when the inter-UE coordination information transmission is triggered by UE-B’s explicit request,  
· Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request
· Starting/Ending time locations of resource selection window is a form of combination of DFN index and slot index

Agreement
· 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
· X = sl-MinTimeGapPSFCH
· UE does not transmit the conflict indicator or receive the conflict indicator if the timeline is not satisfied

Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· (working assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination information and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 
· SCI 2-C is UE RX optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B).
· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A

Conclusion
· For Scheme 2, there is no consensus to support indication of the following
· Condition type of a resource conflict
· Time location of a resource conflict

Agreement
For Scheme 2, 
· The PHY layer reports S_A after Step 7) of TS 38.214 Section 8.1.4 to higher layer.
· When UE-B receives a conflict indicator for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· Higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
· FFS: Whether/How the conflict in periodic transmission is indicated by UE-A and handled by UE-B

Agreement
· [bookmark: _Hlk93613508]For PSFCH TX/RX or TX/TX prioritization in Scheme 2, 
· Priority value of PSFCH TX for a resource conflict indication is the smallest priority value of the conflicting TBs 
· Priority value of PSFCH RX for a resource conflict indication is priority value indicated by UE-B’s SCI 
· For PSFCH TX/RX or TX/TX prioritization between SL HARQ-ACK feedback(s) and resource conflict indication(s), PSFCH TX/RX for SL HARQ-ACK feedback is always prioritized over PSFCH TX/RX for a resource conflict indication

Agreement
For Scheme 1,
· Unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

Working Assumption
For Scheme 1, 
· Following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported

Agreement
· For determining preferred resource set in Scheme 1, the value of Cresel is determined by UE-A according to Rel-16 procedure.
· This information is not conveyed to/from UE-B
· When inter-UE coordination information is triggered by UE-B’s request, P_rsvp_TX used for determining SL_RESOURCE_RESELECTION_COUNTER according to Rel-16 procedure is provided by resource reservation interval indicated by UE-B’s request.
Agreement
For the indication of resource set in Scheme 1, the value of Sl-MaxNumPerReserve is fixed to 3.

Agreement
The following working assumption is confirmed with modification in RED.
· 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
· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]

Agreement
· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported

Agreement
· For inter-UE coordination triggered by an explicit request in Scheme 1, whether or not to transmit the inter-UE coordination information upon the request reception is determined by UE-A’s implementation subject to at least following procedures. 
· Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control

Agreement
· For inter-UE coordination triggered by a condition rather than request reception in Scheme 1, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1: it is up to UE-A’s implementation whether or not to trigger the inter-UE coordination information generation. 
· Alt 2: the inter-UE coordination information generation can be triggered only when UE-A has data to be transmitted together with the inter-UE coordination information to UE-B
· Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the inter-UE coordination information triggered by a condition.

Agreement
· For inter-UE coordination triggered by UE-B’s explicit request in Scheme 1, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1: it is up to UE-B’s implementation whether or not to trigger the request generation 
· Alt 2: the request generation can be triggered only when UE-B has data to be transmitted to UE-A
· Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the request transmission.

Agreement
· For Scheme 1 with preferred resource set Option A,
· MAC layer selects resources using S_A and the received preferred resource set
· MAC layer firstly selects resources for transmissions within the intersection of S_A and the preferred resource set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.
· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE
· After this, if the number of selected resources is smaller than the required number of transmissions for a TB, MAC layer selects resources for the remaining transmissions outside the intersection but inside S_A under the constraint defined in Rel-16.

Agreement
· For Scheme 1 with preferred resource set Option B,
· MAC layer selects resources belonging to the received preferred resource set under the constraint defined in Rel-16
· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE

Agreement
· For inter-UE coordination information triggered by an explicit request in Scheme 1, the priority value of the inter-UE coordination information is (pre)configured priority value if it is provided by (pre)configuration. Otherwise, the priority value is the same as indicated by UE-B’s explicit request.
· For the case when inter-UE coordination information is transmitted together with other data, the priority value of the multiplexed sidelink transmission is determined by the smallest priority value between the inter-UE coordination information and data

Agreement
· For inter-UE coordination information triggered by an explicit request in Scheme 1, the priority value of explicit request is (pre)configured priority value if it is provided by (pre)configuration. Otherwise, the priority value is the same as that of a TB to be transmitted by UE-B.
· For the case when the explicit request is transmitted together with other data, the priority value of the multiplexed sidelink transmission is determined by the smallest priority value between the explicit request and data

Agreement
· For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, the priority value of the inter-UE coordination information is (pre)configured priority value if it is provided by (pre)configuration. 
· FFS: Otherwise, the priority value is determined by UE-A’s implementation.
· For the case when inter-UE coordination information is transmitted together with other data, the priority value of the multiplexed sidelink transmission is determined by the smallest priority value between the inter-UE coordination information and data

Agreement
· For sidelink transmission carrying inter-UE coordination information in Scheme 1, 
· UE-A performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the inter-UE coordination information to UE-B.
· For sidelink transmission carrying request in Scheme 1, 
· UE-B performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the request for the inter-UE coordination information to UE-A if UE-B performs sensing/resource exclusion. Otherwise, at least UE-B can perform random selection
· Note: RAN1 does not pursue specific enhancement of Rel-17 resource (re)selection for the transmission of inter-UE coordination information and its request.

Working assumption
· First resource location of each TRIV is a slot offset with respect to a reference slot
· Alt 2: 
· The slot offset is the number of logical slots from the reference slot
· The value range of slot offsets is from 0 to maximum value that is (pre)configurable up to [256]
· FFS: The detailed value range including granularity
· Slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information
· For the reference slot, 
· The reference slot is the slot indicated by the inter-UE coordination information in a form of combination of DFN index and slot index

Agreement
· For determining preferred resource set in Scheme 1, when inter-UE coordination information transmission is triggered by a condition other than explicit request reception, 
· Values of following parameters are (pre)configured for a resource pool. If there is no (pre)configuration, UE-A determines by its implementation the values of the following parameters
· prio_TX
· L_subCH
· P_rsvp_TX
· UE-A determines by its implementation values of following parameters 
· n+T_1, n+T_2
· FFS: Whether/how to support (pre)configuration of n+T_1 and n+T_2
· Note that it is up to RAN2 decision whether/how the values of these parameters are provided by PC5-RRC signaling from UE-B to UE-A and UE-A uses the received information to determine the preferred resource set

Agreement
· For inter-UE coordination information is triggered by UE-B’s request, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1:
· Resource set type to be provided by inter-UE coordination information transmission is determined by UE-A’s implementation and its information is indicated by UE-A’s inter-UE coordination information
· UE-A’s inter-UE coordination information indicates either preferred resource set or non-preferred resource set
· Alt 2:
· Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request
· UE-B’s request indicates either preferred resource set or non-preferred resource set
· Note that it is up to RAN2 decision whether/how UE-B provides its support of sensing/resource exclusion to UE-A via PC5-RRC signaling and UE-A uses the received information to determine the type of resource set to be transmitted to UE-B

Agreement
· For inter-UE coordination information is triggered by a condition other than explicit request reception, 
· Resource set type to be provided by inter-UE coordination information transmission is determined by UE-A’s implementation and its information is indicated by UE-A’s inter-UE coordination information
· UE-A’s inter-UE coordination information indicates either preferred resource set or non-preferred resource set

Working assumption
· For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication

It was concluded [4], [5] that release 17 sidelink enhancement RAN1 work has not been finished and will be extended to the first quarter of 2022. 

Agreement
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

Agreement
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 list of open issues in [6] for physical layer aspects on inter-UE coordination includes
· 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 this contribution, we provide our views on the remaining open issues of inter-UE coordination.
Discussion
It was agreed that two inter-UE coordination (IUC) schemes are supported in Release 17 sidelink enhancement. In inter-UE coordination scheme 1, UE-A sends to UE-B the coordination information of a set of resources preferred or non-preferred for UE-B’s transmission. In inter-UE coordination scheme 2, UE-A sends to UE-B the presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI. In the following two sub-sections, we shall discuss the details of these two inter-UE coordination schemes.
Inter-UE coordination scheme 1
SCI format 2-C
It was working assumption that SCI format 2-C is additionally used to deliver explicit request from UE-B to UE-A. Comparing with MAC CE, the SCI format 2-C has the advantage of lower latency. Hence, we think the working assumptions could be confirmed. 

Proposal 1: Confirm the working assumption that MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination or for conveying coordination information 
· SCI 2-C is UE Rx optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B). 

The contents of SCI format 2-C have been discussed. Since IUC information or explicit request can be multiplexed with sidelink data, it is natural to include all the existing fields of SCI format 2-A. It is working assumption that the IUC information transmission triggered by a condition other than explicit request reception can be unicast, groupcast and broadcast. Hence, the field of “cast type indicator” as in SCI format 2-A should still be kept in SCI format 2-C.
 
It was discussed whether the fields of SCI format 2-B are also included in SCI format 2-C, or specifically, whether the fields of “zone ID” and “communication range requirement” should be included in SCI format 2-C. In our view, to support the case where IUC is multiplexed with sidelink groupcast data with distance dependent NACK only feedback, then it is necessary to introduce these two fields to SCI format 2-C. However, whether or not including these two fields in SCI format 2-C may depend on the overall payload size discussion (as in Proposal 6).

Proposal 2: The SCI format 2-C includes all the fields of SCI format 2-A.

For the fields for IUC, it is already agreed to include N combination of (TRIV, FRIV, periodicity) and the first resource location of each TRIV. In our view, the FRIV only indicates the starting sub-channel index of the second and the third resources, as well as the number of sub-channels. It does not indicate the starting sub-channel index of the first resource. Hence, it is necessary to additionally indicate the starting sub-channel index of the first resource in each FRIV. 

Proposal 3: The SCI format 2-C includes the field of “starting sub-channel index of the first resource in each FRIV”. 

It was agreed that for the IUC triggered by a condition other than explicit request, the resource set type is determined by UE-A’s implementation and indicated in IUC. 

On the other hand, it was agreed that for the IUC triggered by explicit request, resource pool (pre)configures one of two alternatives on the indication of resource set type. In one alternative, the resource set type is determined by UE-A’s implementation and indicated in IUC. In the other alternative, the resource set type is indicated by UE-B’s explicit request. It is unclear whether in the latter case, the IUC also indicates the resource set type. 

In our view, if a resource pool (pre)configuration supports the IUC triggered by explicit request, but not support the IUC triggered by a condition other than explicit request, and supports the resource set type is indicated by UE-B’s explicit request, then the field of “resource set type” in SCI format 2-C for IUC indication has size of 0 bit. Otherwise, the field of “resource set type” has size of 1 bit. 

For explicit request indication in SCI format 2-C, the field of “resource set type” has size of 1 bit if resource set type is indicated by UE-B’s explicit request per resource pool (pre)configuration. Otherwise, the field of “resource set type” has size of 0 bit. 

Proposal 4a: For IUC indication in SCI format 2-C, the field of “resource set type” has size of 0 bit if resource set type is indicated by UE-B’s explicit request and IUC triggered by a condition other than explicit request is not supported per resource pool (pre)configuration. Otherwise, the field of “resource set type” has size of 1 bit. 

Proposal 4b: For explicit request indication in SCI format 2-C, the field of “resource set type” has size of 1 bit if resource set type is indicated by UE-B’s explicit request per resource pool (pre)configuration. Otherwise, the field of “resource set type” has size of 0 bit.

It is open on the maximum number  of combinations of (TRIV, FRIV, periodicity) contained in SCI format 2-C, where the temporary value of  is 3. 

For IUC indication in SCI format 2-C, the fields inherited from SCI format 2-A already have payload size of 35 bits. The field to indicate reference slot has a maximum payload size of 17 bits, and the field of format indicator and the field of resource set type occupies 1 bit respectively.

Since the payload size of SCI format 2-C is upper bounded by 140 bits due to downlink polar coding, the remaining payload size budget for the indication of (TRIV, FRIV, periodicity), plus the time and frequency location of the first resource for each combination, is upper bounded by 86 bits. On the other hand, based on Table 1, the maximum payload size of each combination of (TRIV, FRIV, periodicity), plus the time and frequency location of the first resource for each combination, is given  bits, where  is the maximum configured value of slot offset from the first resource location of each TRIV to the reference slot.

It is clear that 3 combinations of (TRIV, FRIV, periodicity) is unable to be contained in SCI format 2-C. Hence, the maximum number  of combinations of (TRIV, FRIV, periodicity) contained in SCI format 2-C is 2.

Proposal 5: The maximum number  of combinations of (TRIV, FRIV, periodicity) contained in SCI format 2-C is 2.

To fit up to 2 combinations of (TRIV, FRIV, periodicity) in SCI format 2-C, we still need to restrict the field or field size of SCI format 2-C. One approach is that SCI format 2-C contains the fields of “zone ID” and “communication range requirement” and M is restricted to 16. This leads to exactly 140 bits payload size. Another approach is that SCI format 2-C does not contain the fields of “zone ID” and “communication range requirement”, but M is restricted to 256. This leads to 132 bits payload size. 

Proposal 6: To fit the payload size limitation, down-select between the following two options for SCI format 2-C:
1. Option 1: SCI format 2-C incudes the fields of “zone ID” and “communication range requirement”, and the maximum configured slot offset value is 16 logical slots.
2. Option 2: SCI format 2-C does not include the fields of “zone ID” and “communication range requirement”, and the maximum configured slot offset value is 256 logical slots. 

It is possible that in each IUC transmission, the actual number N of combinations of (TRIV, FRIV, periodicity) may be less than . Here,  is used to determine the field size of SCI format 2-C, while the actual number N is used in interpreting the decoded fields in SCI format 2-C. It is necessary to indicate the value N, which is used in interpreting the fields of SCI format 2-C. 

In one approach, the value N is explicitly indicated in SCI format 2-C. In other words, SCI format 2-C includes a single bit field to indicate whether N is equal to 1 or 2. In another approach, the value N is implicitly indicated in the starting sub-channel index of the first resource in each FRIV. Since there are 5 bits allocated to indicate the starting sub-channel index of the first resource in each FRIV and the maximum number of sub-channels in a resource pool is 27, we can use a codepoint (e.g., all 1’s) in the 5-bit field to indicate the non-existence of the corresponding combination of (TRIV, FRIV, periodicity). 

Proposal 7: RAN1 supports that the actual number N of combinations of (TRIV, FRIV, periodicity) indicated in SCI format 2-C is less than , and down-selects between the following two options for the indication of the actual number N:
· Option 1: an explicit 1-bit field of SCI format 2-C to indicate N=1 or 2.
· Option 2: a codepoint (i.e., all 1’s) in the field of “starting sub-channel index of the first resource in each FRIV” of SCI format 2-C to indicate the corresponding combination of (TRIV, FRIV, periodicity) is invalid.

The contents of explicit request have been discussed. It was agreed that the contents include priority value to be used for PSCCH/PSSCH transmission, number of sub-channels to be used for PSCCH/PSSCH transmission in a slot, resource reservation interval and starting/ending time location of resource selection window (RSW) in a form of combination of DFN index and slot index. 

It was discussed that the IUC transmission latency bound is also included in the explicit request. In this way, UE-B could expect to receive the IUC before its resource (re)selection, which simplifies UE-B’s operations. This information is also used for UE-A’s resource selection for the IUC transmissions, e.g., serving as the PDB of the IUC information.

It was agreed that the value of resource reservation period in IUC is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request. In case UE-B has multiple explicit requests (e.g., with different periodicities) for preferred resource set to be sent to UE-A, UE-B may not know the resource reservation period in IUC corresponds to which explicit request. This problem can be addressed if the explicit request includes the field of “IUC latency bound” and it is specified that UE-B is not allowed to send another explicit request to the same UE-A before the “IUC latency bound”. 

Hence, we prefer to include the IUC transmission latency bound in the explicit request. This IUC latency bound could be in a form of combination of DFN index and slot index. 

Proposal 8: The field of “IUC latency bound” is included for explicit request indication in SCI format 2-C, in a form of combination of DFN index and slot index.
· This IUC latency bound serves as the PDB of the IUC transmission.
· UE-B is not expected to send another explicit request to the same UE-A before the IUC latency bound.

[bookmark: _Ref94534296]Table 1: Exemplary SCI format 2-C fields and sizes (orange font items are open)
	Field name
	Field size (bits)
	Comments

	HARQ process number
	4
	

	New data indicator
	1
	

	Redundancy version
	2
	

	Source ID
	8
	

	Destination ID
	16
	

	HARQ feedback enabled/disabled indicator
	1
	

	Cast type indicator
	2
	

	CSI request
	1
	

	Zone ID
	12
	

	Communication range requirement
	4
	

	Format indicator
	1
	Distinguish between explicit request and IUC

	(IUC) Time location of the first resource in each TRIV (*)
	   
	

	(IUC) Starting sub-channel index of the first resource in each FRIV (*)
	 
	

	(IUC) TRIV (*)
	9
	sl-MaxNumPerReserve=3 

	(IUC) FRIV (*)
	   
	sl-MaxNumPerReserve=3 


	(IUC) Periodicity (*)
	  
	

	(IUC) Resource set type
	0 or 1
	Indicate preferred or non-preferred resources

	(IUC) Reference slot with DFN
	10
	

	(IUC) Reference slot with slot index
	   
	={0,1,2,3} by SCS

	(IUC) Actual number N of combinations  
	1
	

	(ER) Starting RSW with DFN
	10
	

	(ER) Starting RSW with slot index
	   
	={0,1,2,3} by SCS

	(ER) Ending RSW with DFN
	10
	

	(ER) Ending RSW with slot index
	   
	={0,1,2,3} by SCS

	(ER) IUC latency bound with DFN
	10
	

	(ER) IUC latency bound with slot index
	   
	={0,1,2,3} by SCS

	(ER) Priority value
	3
	

	(ER) Number of sub-channels
	 
	

	(ER) Resource reservation interval
	  
	

	(ER) Resource set type
	0 or 1
	Indicate preferred or non-preferred resources



UE-B’s behavior after receiving multiple resource sets
In the existing discussions, it is assumed that UE-B receives IUC from a single UE-A. It is possible that UE-B receives IUC from multiple UE-As. If the received IUC contains preferred resource sets, then UE-B considers the union of the received preferred resource sets as the overall set of preferred resources and uses it in its resource selection procedure. If the received IUC contains non-preferred resource sets, then UE-B considers the union of the received non-preferred resource sets as the overall set of non-preferred resources and uses it in its resource selection procedure. 

Proposal 9: If UE-B receives IUC information with preferred resource sets from multiple UE-As, then the overall set of preferred resources is the union of the received preferred resource sets. If UE-B receives IUC information with non-preferred resource sets from multiple UE-As, then the overall set of non-preferred resources is the union of the received non-preferred resource sets.

Inter-UE coordination scheme 2
Prioritization of inter-UE coordination
The priority value of PSFCH transmission for IUC was agreed as the smallest priority value of the conflicting TBs, and the priority value of PSFCH reception for IUC was agreed as the priority value by UE-B’s SCI. This provides the prioritization rule among PSFCH for IUC. Furthermore, it was agreed that PSFCH for HARQ-ACK is always prioritized over PSFCH for IUC.

On the other hand, the prioritization rule between PSFCH for IUC and LTE sidelink or uplink transmission follows the same rule between PSFCH for HARQ-ACK and LTE sidelink or uplink transmission. 

It is open on the prioritization rule among PSFCH for IUC, PSFCH for HARQ-ACK and LTE sidelink. There exists a possibility of circular prioritization between each pair of the above sidelink transmission or reception. 

Consider an example of time overlap among PSFCH for IUC with priority value 1, PSFCH for HARQ-ACK with priority value 7, and LTE sidelink with priority value 4. It is clear that PSFCH for IUC is prioritized over LTE sidelink, and LTE sidelink is prioritized over PSFCH for HARQ-ACK, based on their respective priority values. On the other hand, PSFCH for HARQ-ACK is prioritized over PSFCH for IUC, which is independent of their priority values. 

If the existing prioritization rule as in TS 38.213 Section 16.2.4.1 is applied, then PSFCH for IUC is prioritized in the above example. However, this is not the preferred behavior because PSFCH for HARQ-ACK is deprioritized comparing with PSFCH for IUC. 

One simple solution is when a PSFCH for IUC is prioritized after the legacy prioritization procedure between NR sidelink and LTE sidelink as in TS 38.213 Section 16.2.4.1, an additional step is introduced to prioritize a PSFCH for HARQ-ACK in case it has time overlap with the PSFCH for IUC. 

Proposal 10a: For simultaneous NR sidelink and LTE sidelink Tx/Rx, if PSFCH for IUC is prioritized after the prioritization procedure in TS 38.213 Section 16.2.4.1, and this PSFCH for IUC has time overlap with PSFCH for HARQ-ACK, then PSFCH for HARQ-ACK is prioritized.

The similar scheme can be extended to the prioritization between NR sidelink transmission/reception and uplink transmissions. Specifically, if PSFCH for IUC is prioritized after the prioritization procedure in TS 38.213 Section 16.2.4.3.1, and this PSFCH for IUC has time overlap with PSFCH for HARQ-ACK, then PSFCH for HARQ-ACK is prioritized.

Proposal 10b: For simultaneous NR sidelink and uplink Tx/Rx, if PSFCH for IUC is prioritized after the prioritization procedure in TS 38.213 Section 16.2.4.3.1, and this PSFCH for IUC has time overlap with PSFCH for HARQ-ACK, then PSFCH for HARQ-ACK is prioritized.

The agreed imbalanced priority value of PSFCH for IUC transmission and PSFCH for IUC reception is more likely to favor the PSFCH for IUC transmission because the PSFCH for IUC transmission is the smallest value of the conflicting TBs. This may lead to some issues.

Consider an example that UE-B1 with data priority value 7 has resource reservation collision with UE-B2 with data priority value 1. UE-B1 also detects the resource reservation collision between UE-C1 with data priority value 4 and UE-C2 with data priority value 6. UE-B1 expects to receive PSFCH for IUC and transmit PSFCH for IUC (for UE-C1 and UE-C2) on the same slot. Based on the existing rule, the PSFCH for IUC reception has data priority value 7 and PSFCH for IUC transmission has data priority value 4. Hence, UE-B1 will transmit PSFCH for IUC, and then its collision with UE-B2 with the highest priority data occurs, which is not the desired behavior. This is illustrated in Figure 1. 
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[bookmark: _Ref95213304]Figure 1: Illustration of UE-B1's PSFCH for IUC Tx vs PSFCH for IUC Rx

A universal optimal solution may not be feasible here. One possible solution is that UE-B always prioritizes PSFCH for IUC reception over PSFCH for IUC transmission. This is because PSFCH for IUC reception is to be only handled by UE-B, while PSFCH for IUC transmission could be potentially made by multiple UEs. In case UE-B does not transmit PSFCH for IUC, another UE may still transmit PSFCH for IUC. 

Proposal 11: RAN1 to examine whether the issue due to imbalanced prioritization between PSFCH for IUC transmission and PSFCH for IUC reception needs to be addressed. 

Determine UE-B among UEs scheduling conflicting TBs
It was working assumption that resource pool (pre)configures to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate whether UE scheduling a conflict TB can be UE-B. 

In our view, this indication is important for UE-A to determine to which UEs the PSFCH for IUC should be sent. If UE-A sends PSFCH for IUC to a UE without the capability of receiving IUC, then the PSFCH for IUC transmission is a waste and the potential collision is not addressed. Hence, the working assumption should be confirmed. 

Proposal 12: Confirm the working assumption that for scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not. 

It is open on UE-A’s behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication. 

In case a resource pool (pre)configures to enable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate whether UE scheduling a conflict TB can be UE-B or not, for condition 2-A-1, if UE-A detects a UE scheduling a conflict TB cannot be UE-B, then UE-A should send PSFCH for IUC to all other UEs which reserve the conflict resource and can be UE-B, regardless of data priority value. This PSFCH for IUC transmission could let UE-Bs to avoid the potential resource collision. 

Proposal 13: In case a resource pool (pre)configures to enable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate whether UE scheduling a conflict TB can be UE-B or not, 
· for condition 2-A-1, if UE-A detects a UE scheduling a conflict TB cannot be UE-B, then UE-A sends PSFCH for IUC to all other UEs which reserve the conflict resource and can be UE-B, regardless of data priority value.

It was work assumption that for condition 2-A-1, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B. It is open whether/how to set additional condition for UE-A to send PSFCH. 

We think the above rule of determining UE-B based on its data priority value generally works for the option where PSFCH occasion is derived by a slot of potential resource conflict. 

If PSFCH occasion is derived by a slot of scheduling SCI transmission, the data priority rule of determining UE-B does not work properly. For example, a UE-B1 with lower data priority makes a resource reservation first. When UE-A detects a UE-B2 with higher data priority makes the conflicted resource reservation as UE-B1, it may be already too late to notify UE-B1 since the corresponding PSFCH occasion is already passed.

Overall, for the case where PSFCH occasion is derived by a slot of SCI transmission, we think the UE which reserves the potential conflict resource in a later slot should be UE-B in general. If two UEs send the scheduling SCI in the same slot, then the UE with lower data priority is UE-B.

There is a proposal that the data priority rule is applied under the condition that for each pair of UEs scheduling the conflicting TBs “whose PSFCH occasions for a resource conflict indication is not yet passed”. However, we think whether or not the PSFCH occasion is passed depends on UE-A’s processing power. Two UE-As may decode the scheduling SCI at different time, either before or after the PSFCH occasion corresponding to the first scheduling SCI. 

Consider an example that UE-B1’s scheduling SCI for low priority data is sent in slot 1 and UE-B2’s scheduling SCI for high priority data is sent in slot 2. There is a potential resource collision between UE-B1 and UE-B2. The PSFCH occasion for UE-B1 is in slot 3 and the PSFCH occasion for UE-B2 is in slot 4. Suppose UE-A1, with strong processing power, decodes both scheduling SCIs before the end of slot 3, and then sends PSFCH for IUC to UE-B1 based on its low data priority since PSFCH occasion for UE-B1 has not passed. On the other hand, UE-A2, with limited processing power, decodes UE-B1’s SCI before the end of slot 3 but decodes UE-B2’s SCI only after the end of slot 3. In this case, UE-A2 can only sends PSFCH for IUC to UE-B2, since the PSFCH occasion for UE-B1 has passed. This results in inconsistent UE-A’s behavior, which is undesirable. This is illustrated in Figure 2. 

It should be clarified that when UE-A detects the scheduling SCIs with conflicting TBs, all the scheduling SCIs have to be a certain number of slots (e.g., sl-MinTimeGapPSFCH) before PSFCH occasion in this proposal.
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[bookmark: _Ref95472050]Figure 2: Illustration of different UE-A’s behaviors

Proposal 14: 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,
· If PSFCH occasion is derived by a slot where potential resource conflict occurs, a UE with the higher priority value is UE-B.
· If PSFCH occasion is derived by a slot where UE-B’s scheduling SCI is transmitted, a UE which sends scheduling SCI in a later slot is UE-B. 
· If two UEs send scheduling SCI in the same slot, then the UE with lower data priority is UE-B.

Resource of PSFCH for inter-UE coordination
There is no consensus that PSFCH for IUC indicates condition type or time location of a resource conflict. Subsequently, when UE-B receives a conflict indicator for resource(s) indicated by its SCI, PHY layer at UE-B excludes only the next reserved resource (or, all the resources in the slot including only the next reserved resource) indicated by the corresponding UE-B’s SCI for current TB transmission. It is open whether and how the conflict in periodic transmission is indicated by UE-A and handled by UE-B.

In case UE-B has periodic resource reservations, the PSFCH for IUC simply indicates the collision of the next reserved resource indicated by the corresponding UE-B’s SCI, no matter whether the colliding resource is for the current TB transmission as UE-B’s SCI or for the next TB transmission. This is illustrated in Figure 3. The advantage of this indication scheme is reusing the existing indication scheme for aperiodic resource reservation, and hence no additional PSFCH resource (i.e., PSFCH sequence) is needed. This indication scheme has the latency disadvantage, since the PSFCH for IUC is only transmitted corresponding to UE-B’s latest SCI before the reserved colliding resource. UE-B, upon receiving this PSFCH for IUC, reselects a resource which is mostly likely after the colliding resource. 
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[bookmark: _Ref94648997]Figure 3: PSFCH for IUC to indicate the collision on the next reserved resource, in case of periodic resource reservation

In an alternative approach, the PSFCH for IUC is able to indicate the collision of the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission. This is illustrated in Figure 4. The advantage of this indication scheme is that UE-B is able to learn the collision at one resource reservation period before, which facilitates UE-B’s early resource (re)selection. The disadvantage of this indication scheme is that a new PSFCH sequence needs to be introduced, besides the existing PSFCH sequence to indicate the collision of the next reserved resource for aperiodic resource reservation.
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[bookmark: _Ref94650248]Figure 4: PSFCH for IUC to indicate the collision on the current resource for the next TB transmission, in case of periodic resource reservation
It is possible to combine these two indication schemes. Subsequently,  for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3. The sequence cyclic shift  set to 0 indicates a resource conflict on the next reserved resource indicated by the corresponding UE-B’s SCI for either the current or the next TB transmission. The sequence cyclic shift  set to 6 indicates a resource conflict on the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission.

Proposal 15: For PSFCH sequence in scheme 2,
·  for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· =0 for a resource conflict on the next reserved resource indicated by the corresponding UE-B’s SCI for either the current or the next TB transmission
· =6 for a resource conflict on the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission. 

UE-B’s behavior after receiving inter-UE coordination 
Based on the above design of PSFCH resource, UE-B’s behavior after receiving IUC can be determined accordingly. 

Specifically, in case UE-B has periodic resource reservation, if the received PSFCH has =0, PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer. If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer. 

If the received PSFCH has =6, PHY layer at UE-B reports resources overlapping with the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer. If (pre)configured, the PHY layer reports resources in a slot including the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer. 

Higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.

Proposal 16: In case UE-B has periodic resource reservation,
· if the received PSFCH has =0, PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer. 
· if the received PSFCH has =6, PHY layer at UE-B reports resources overlapping with the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer. 
· higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
Conclusion
In this contribution, we provided our views on mode 2 resource allocation with inter-UE coordination. Our proposals are as follows:

Proposal 1: Confirm the working assumption that MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination or for conveying coordination information 
· SCI 2-C is UE Rx optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B). 

Proposal 2: The SCI format 2-C includes all the fields of SCI format 2-A.

Proposal 3: The SCI format 2-C includes the field of “starting sub-channel index of the first resource in each FRIV”. 

Proposal 4a: For IUC indication in SCI format 2-C, the field of “resource set type” has size of 0 bit if resource set type is indicated by UE-B’s explicit request and IUC triggered by a condition other than explicit request is not supported per resource pool (pre)configuration. Otherwise, the field of “resource set type” has size of 1 bit. 

Proposal 4b: For explicit request indication in SCI format 2-C, the field of “resource set type” has size of 1 bit if resource set type is indicated by UE-B’s explicit request per resource pool (pre)configuration. Otherwise, the field of “resource set type” has size of 0 bit.

Proposal 5: The maximum number  of combinations of (TRIV, FRIV, periodicity) contained in SCI format 2-C is 2.

Proposal 6: To fit the payload size limitation, down-select between the following two options for SCI format 2-C:
3. Option 1: SCI format 2-C incudes the fields of “zone ID” and “communication range requirement”, and the maximum configured slot offset value is 16 logical slots.
4. Option 2: SCI format 2-C does not include the fields of “zone ID” and “communication range requirement”, and the maximum configured slot offset value is 256 logical slots. 

Proposal 7: RAN1 supports that the actual number N of combinations of (TRIV, FRIV, periodicity) indicated in SCI format 2-C is less than , and down-selects between the following two options for the indication of the actual number N:
· Option 1: an explicit 1-bit field of SCI format 2-C to indicate N=1 or 2.
· Option 2: a codepoint (i.e., all 1’s) in the field of “starting sub-channel index of the first resource in each FRIV” of SCI format 2-C to indicate the corresponding combination of (TRIV, FRIV, periodicity) is invalid.

Proposal 8: The field of “IUC latency bound” is included for explicit request indication in SCI format 2-C, in a form of combination of DFN index and slot index.
· This IUC latency bound serves as the PDB of the IUC transmission.
· UE-B is not expected to send another explicit request to the same UE-A before the IUC latency bound.

Proposal 9: If UE-B receives IUC information with preferred resource sets from multiple UE-As, then the overall set of preferred resources is the union of the received preferred resource sets. If UE-B receives IUC information with non-preferred resource sets from multiple UE-As, then the overall set of non-preferred resources is the union of the received non-preferred resource sets.

Proposal 10a: For simultaneous NR sidelink and LTE sidelink Tx/Rx, if PSFCH for IUC is prioritized after the prioritization procedure in TS 38.213 Section 16.2.4.1, and this PSFCH for IUC has time overlap with PSFCH for HARQ-ACK, then PSFCH for HARQ-ACK is prioritized.

Proposal 10b: For simultaneous NR sidelink and uplink Tx/Rx, if PSFCH for IUC is prioritized after the prioritization procedure in TS 38.213 Section 16.2.4.3.1, and this PSFCH for IUC has time overlap with PSFCH for HARQ-ACK, then PSFCH for HARQ-ACK is prioritized.

Proposal 11: RAN1 to examine whether the issue due to imbalanced prioritization between PSFCH for IUC transmission and PSFCH for IUC reception needs to be addressed. 

Proposal 12: Confirm the working assumption that for scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not. 

Proposal 13: In case a resource pool (pre)configures to enable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate whether UE scheduling a conflict TB can be UE-B or not, 
· for condition 2-A-1, if UE-A detects a UE scheduling a conflict TB cannot be UE-B, then UE-A sends PSFCH for IUC to all other UEs which reserve the conflict resource and can be UE-B, regardless of data priority value.

Proposal 14: 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,
· If PSFCH occasion is derived by a slot where potential resource conflict occurs, a UE with the higher priority value is UE-B.
· If PSFCH occasion is derived by a slot where UE-B’s scheduling SCI is transmitted, a UE which sends scheduling SCI in a later slot is UE-B. 
· If two UEs send scheduling SCI in the same slot, then the UE with lower data priority is UE-B.

Proposal 15: For PSFCH sequence in scheme 2,
·  for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· =0 for a resource conflict on the next reserved resource indicated by the corresponding UE-B’s SCI for either the current or the next TB transmission
· =6 for a resource conflict on the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission. 

Proposal 16: In case UE-B has periodic resource reservation,
· if the received PSFCH has =0, PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI to higher layer. 
· if the received PSFCH has =6, PHY layer at UE-B reports resources overlapping with the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the current resource indicated by the corresponding UE-B’s SCI for the next TB transmission to higher layer. 
· higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
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