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Introduction
In RAN1#107bis-e meeting, the remaining issues on inter-UE coordination were discussed and achieved with the following agreements[1]:
	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
· [bookmark: _GoBack]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

[bookmark: OLE_LINK4][bookmark: OLE_LINK3]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


In this contribution, we will further discuss and share our preference on the remaining issues unfinished in RAN1#107bis-e meeting. 
Remaining issues on inter-UE coordination scheme 1
[bookmark: OLE_LINK9][bookmark: OLE_LINK8]Remaining issues on coordination information transmission
In RAN1#107bis-e meeting, a latency bound for the transmission of coordination information was presented by several companies and the following candidate options to determine the latency bound were given by FL in the email discussion [2].
	· Option 1: Latency bound is provided by UE-B’s request
· Option 2: Latency bound is provided by a (pre)configuration 
· Option 3: Latency bound is determined by UE-B so that T_2 is larger than or equal to T_2,min
· Option 4: Up to UE-B’s implementation


We share the same view that the delay bound of coordination information transmission need to be introduced in scheme 1-1 (request-based scheme 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 or directly included in UE-B’s request signaling. 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
Regarding scheme 1-2 (condition-based scheme 1), UE-A has no knowledge about UE-B’s transmission, and UE-B is not sure whether it will receive coordination information, which is only depend on the conditions determined by UE-A. So it is more reasonable for UE-B to take the legacy resource selection timeline without any additional latency for the indeterminate coordination information reception. If coordination information is received before performing resource (re-)selection, then the coordination information will be adopted by UE-B, otherwise, it will be dropped.
Proposal 1: For request-based scheme 1, in order to guarantee that the coordination information is not outdated, a maximum delay bound for coordination information transmission should be (pre-)configured or directly be included in UE-B’s request signaling. 
Proposal 2: For condition-based scheme 1, latency bound for coordination information transmission is not needed. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Remaining issues on the content of coordination information
In RAN1#107bis-e meeting, the following proposal was given by the FL [2].
	· For Scheme 1, at least following parameters are provided by UE-A’s inter-UE coordination information
· Indication of resource set
· Resource set type
· When a SCI format 2-C is used, 
· SCI format 2-C includes at least all the SCI fields in a SCI format 2-A as specified in TS 38.212 section 8.4.1.1 on top of the inter-UE coordination information
· The same set of SCI fields for a SCI format 2-C is supported for both inter-UE coordination information triggered by an explicit request and inter-UE coordination information triggered by a condition other than explicit request reception


Based on the agreements achieved in RAN1#107bis, for request-based scheme 1, there are two configurations where UE-B can indicate resource set type in explicit request or not, so whether resource set type is needed to be included in coordination information is depend on the configuration of request signaling. For condition-based scheme 1, resource set type is an essential indicator in coordination information because of the absence of request signaling. So in order to design a unified coordination information format, resource set type is inevitable in coordination information. Even though resource set type has already been indicated in request signaling, UE-A can set the same resource set type indicator repeatedly as that in request signaling.
Proposal 3: Indications of resource set and resource set type should be included in coordination information, the other parameters are not needed.

In RAN1#107bis-e meeting, the indication method of first resource location of each TRIV was discussed with following working assumption.
	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


We think the maximum configurable value 256 may not work well because it cannot cover all the possible cases, especially when constructing periodical reserved resources as non-preferred resource set in condition-based scheme 1, UE-A has no knowledge of coordination resource window, the candidate offset value must take all the supported periodicities and SCS into account, which is 1000ms and 120kHz respectively, so the maximum offset value should be 8000 and the granularity of offset should be slot. But because of the limited bits of SCI format 2-C, a smaller value 256 can be more acceptable when SCI format 2-C is used. Similarly, the granularity should be slot.
Proposal 4: Confirming the working assumption achieved in RAN1#107bis-e meeting with following modifications:
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 8000[256] for MAC CE and up to 256 for SCI format 2-C.
· FFS: The detailed value range including granularity
· The granularity of offset is slot
· 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

As only one SCI format (SCI format 2-C) is applied when SCI is used as the container of coordination information/request signaling, so all the agreed parameters related to coordination information and request signaling should be included in SCI format 2-C. Besides, based on the discussion of RAN1#107bis, unicast is supported for coordination information/explicit request transmission in request-based scheme 1, and at least unicast/groupcast/broadcast is supported for non-preferred resource set in condition-based scheme 1, so all the fields of SCI format 2-A and SCI format 2-B should also be existed in SCI format 2-C on top of coordination information/request signaling. All the needed fields and the number of bits of SCI format 2-C are shown in Table 1.
Table 1: The fields and the needed bits number of SCI format 2-C
	Field
	Number of bits
	Note

	Request signaling/coordination information indicator
	1
	To indicate SCI format 2-C is used for request signaling or coordination information

	Request signaling
	Priority value
	3
	Related parameters used to construct resource set
DFN: 10bits; Slot index: Up to 7bits

	
	Number of sub-channels
	Up to 5
	

	
	Resource reservation period
	4
	

	
	Starting/Ending time locations of resource selection window
	Up to 34
	

	
	Resource set type
	1
	UE-B indicates the expected resource set type to UE-A

	Coordination information
	Resource set indication
	Reference point
	Up to 17
	DFN: 10bits; Slot index: Up to 7bits

	
	
	Offset value
	Up to 8 * N
	The maximum configured value is 256

	
	
	TRIV/FRIV
	22*N
	TRIV needs 9bits and FRIV needs 13bits when the maximum sub-channel number 27 is applied

	
	
	Resource reservation period
	4*N
	

	
	Resource set type
	1
	UE-A indicates the constructed resource set type

	SCI format 2-A
	HARQ process number
	4
	The same fields as that in SCI format 2-A

	
	New data indicator
	1
	

	
	Redundancy version
	2
	

	
	Source ID
	8
	

	
	Destination ID
	16
	

	
	HARQ feedback enable/disable indicator
	1
	

	
	Cast type indicator
	2
	

	
	CSI request
	1
	

	SCI format 2-B
	Zone ID
	12
	The fields of SCI format 2-B excluding the repeated ones as that in SCI format 2-A

	
	Communication range requirement
	4
	


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 5: The fields of SCI format 2-C and the needed bits number are as above Table 1.
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Proposal 6: The agreement achieved in RAN1#107bis-e meeting should be changed with following modifications.
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] N <= 2, 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] N>2, 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] N = 2

Another remaining issue on coordination information is the definition of the sensing window for determining resource set and the following options were given by the FL in RAN1#107bis-e meeting [2].
	· Option 1: Transmission time (slot n) of inter-UE coordination information is a reference point
· Option 1-1: sensing window for the set of resources is given by [n – T_0, n – T_proc,0]
· Option 1-2: sensing window for the set of resources is given by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1]
· Option 2: Starting time location (slot n) of a resource selection window for determining the set of resources is a reference point
· Option 2-1: sensing window for the set of resources is given by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1]


Considering the re-transmission(s) of coordination information and the timeliness of the identified resource set, the initial transmission time (slot n) of coordination information can be a reference point to determine sensing window. Besides, considering the processing time of sensing results (T_proc,0) and the preparation time for coordination information transmission (T_proc,1), so the sensing window for constructing resource set should be [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1]
Proposal 7: The sensing window for constructing resource set is determined by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1], where n is the initial transmission occasion of coordination information, T_0, T_proc,0, T_proc,1 are the same parameters defined in Rel-16.

Remaining issues on UE-B’ behaviors with preferred resource set
In RAN1#107-e meeting, the following agreement was achieved [3]:
	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 UE-B’ behaviors with non-preferred resource set
In RAN1#107-e meeting, the resource exclusion procedure with non-preferred resource set was discussed with following agreement [3]:
	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 a remaining 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 9: The Mtotal used in Step 7) should be counted not including the resources indicated by non-preferred resource set.

[bookmark: OLE_LINK5]The supported cast types for request-based scheme 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 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.
Besides, it has been agreed that only unicast is applied for the transmission of request signaling and coordination information, so if scheme 1-1 is supported in broadcast/groupcast communication scenario, then UE-A and UE-B need to additionally establish PC5-RRC connection. Take all the above factors into account, inter-UE coordination scheme 1 with explicit request should only be supported for unicast communication and the intended RX-UE is UE-A.
Proposal 10: Inter-UE coordination scheme 1 with explicit request should only be supported for unicast communication and the intended RX-UE is UE-A. 

Remaining issues on inter-UE coordination scheme 2
The conflict in periodic transmission
For the UE-B’s behaviors after receiving a conflict indicator, it has been agreed as following:
	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


It has been agreed that there are two options to derive PSFCH occasion in scheme 2:
· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
1.1.1 When PSFCH occasion is derived by option 1
For option 1, if the conflict indication is limited to inform UE-B to re-select the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission, which can’t solve the conflict of initial transmission of UE-B’s next TB in periodic transmission. When the conflict is a periodic event, UE-A actually can’t judge how many periods this periodic conflict will last, because the transmission of UEs in every next reserved period could be the last one, but UE-A can’t know that. As shown in following figures, the blocks with color represent the initial transmission of a TB, and the blocks without color represent the re-transmission of a TB. Both UE-B and UE-C send the periodic transmissions with the same period T. UE-C doesn’t supported scheme 2, or UE-C supports scheme 2 but has a lower priority value than UE-B. 
There are three cases of conflict in the periodic transmission scenarios:
· [bookmark: OLE_LINK17]CASE 1: The conflict is between the re-transmissions of UEs
· CASE 2: The conflict is between the initial transmission and re-transmission of UEs
· CASE 3: The conflict is between the initial transmissions of UEs

CASE 1:


a


b
Figure 2: The conflict between the re-transmissions in periodic transmission(CASE 1)
[bookmark: OLE_LINK16]For the CASE 1 as shown in Figure 2-a, UE-A only can detect the conflicts happening in current period and next period. UE-A can send a special IUC information to inform UE-B to re-select the next reserved resource indicated by the corresponding UE-B’s SCI for current and next TB transmission. That approach is an optimization, actually, it is also workable that doesn’t change the UE-B’s behavior and make UE-A send the IUC information twice respectively for these two conflicts.
For the CASE 1 as shown in Figure 2-b, UE-A find a conflict of the re-transmission resource of UE-B’s next TB. UE-A can wait to send the IUC until the period when the conflict happens, which can avoid the misguidance of the resource re-selection for UE-B. This way is the simplest and doesn’t need extra design.
[bookmark: OLE_LINK22]Observation 1: When PSFCH occasion is derived by option 1, and the resource conflict happens between the re-transmissions of UEs in periodic transmission, current agreement is workable.

CASE 2:


a


b
[bookmark: OLE_LINK14][bookmark: OLE_LINK10]Figure 3: The conflict between the initial transmission and re-transmission in periodic transmission(CASE 2)
As shown in Figure 3-a, UE-A only can detect the conflict happening in current period and send the Inter-UE coordination(IUC) information to UE-B. UE-A can’t judge whether the future conflict will happen in next period of UE-B, so it is better to inform UE-B to re-select only the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission.
[bookmark: OLE_LINK19][bookmark: OLE_LINK13]As shown in Figure 3-b, UE-A find a conflict of the initial transmission resource of UE-B’s next TB. If just following the rule of above agreement, UE-A will send an IUC information to UE-B and UE-B only re-select the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission. It doesn’t solve the conflict issues at all. There are two methods to solve this issue:
1) [bookmark: OLE_LINK11][bookmark: OLE_LINK12]If UE-C supports scheme 2, UE-A can send the IUC information to UE-C regardless the priority rule, and UE-C re-select the next reserved resource indicated by the corresponding UE-C’s SCI for current TB transmission. 
2) If UE-C doesn’t supported scheme 2 and UE-B’s PSFCH occasions for a resource conflict indication is not yet passed, UE-A can send a specific IUC to inform UE-B to re-select the initial transmission resource of UE-B’s next TB.
Observation 2: When PSFCH occasion is derived by option 1, and the conflict happens between the initial transmission and re-transmission of UEs in periodic transmission,
· If both UEs support scheme2, UE-A can select the UE whose re-transmission is conflicted as UE-B, and send the IUC information to it regardless the priority rule.
· If only the UE whose initial transmission resource of next TB is conflicted supports scheme 2, and its PSFCH occasions for a resource conflict indication is not yet passed, UE-A can send a specific IUC to inform it to re-select the initial transmission resource of its next TB.

CASE 3:


Figure 4: The conflict between the initial transmissions in periodic transmission(CASE 3)
[bookmark: OLE_LINK18]For the CASE 3 as shown in figure 4, obviously, the current agreement can’t solve the conflict issue. For this situation, if the expected conflict in next period can be detected correctly, UE-A should send a special IUC to inform UE-B to re-select the initial transmission resource of UE-B’s next TB.
Observation 3: When PSFCH occasion is derived by option 1, and the resource conflict happens between the initial transmissions of UEs in periodic transmission, UE-A can only send a special IUC to inform UE-B to re-select the initial transmission resource of UE-B’s next TB.

[bookmark: OLE_LINK20]In summary, for the resource conflict of re-transmission in periodic transmission, the current agreement can work well, other design should be considered as the optimization. But on how to indicate the resource conflict in initial transmission of UE-B’s next TB by UE-A need to be discussed. If we want to solve this problem completely, a new format of this kind of conflict indication should be designed. We can use different value of m_CS to distinguish these two procedures at UE-B’s side:
· m_CS=0: 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.
· m_CS=6: PHY layer at UE-B reports resources overlapping with the initial reserved resource indicated by the corresponding UE-B’s SCI for next TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the initial reserved resource indicated by the corresponding UE-B’s SCI for next TB transmission to higher layer.
Proposal 11: For scheme 2, when PSFCH occasion is derived by option 1,
· m_CS for a resource conflict indication for UE-B’s current TB transmission is 0
· m_CS for a resource conflict indication for UE-B’s next TB transmission is 6
Proposal 12: For scheme 2, when PSFCH occasion is derived by option 1,
· 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 with m_CS=6 for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the initial reserved resource indicated by the corresponding UE-B’s SCI for next TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the initial reserved resource indicated by the corresponding UE-B’s SCI for 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.
1.1.2 When PSFCH occasion is derived by option 2
For option 2, there is no need to distinguish the time location of a resource conflict in periodic transmission, because the PSFCH occasion is derived by the slot where the conflict occurs. UE-B can decide the time location of re-selected resource through the PSFCH mapping rules directly. So no additional processing is required for option 2 when the conflict happens in periodic transmission.
[bookmark: OLE_LINK21]Proposal 13: When PSFCH occasion is derived by option 2, UE-B can decide the time location of resource conflict indicated by the corresponding UE-B’s SCI through the PSFCH mapping rules directly in periodic transmission.

Remaining issues on UE-B’s selection in inter-UE coordination scheme 2
In RAN1#107bis-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 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


[bookmark: OLE_LINK15]For Scheme 2, when the (pre-)configuration is supported to enable 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. 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), and this way also can save the PSFCH resource. 
An example is as follow, N UEs conflict with each other, and only one UE supports scheme 2, the left N-1 UEs don’t support scheme 2. For this special case, UE-A only can help the UE supporting scheme 2 to avoid the conflict, if UE-A still select UE-B only based on the priority, that will waste a lot of PSFCH resources without any benefit.
Proposal 14: When 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 is enabled. For each pair of UEs scheduling conflicting TBs, if one of the UEs can’t be UE-B, UE-A should send the IUC information to the other UE which can 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 m_0, the value for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3, which may be the most reasonable and the most acceptable method.
For m_CS, it has been discussed in section 3.1.
About whether a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information, we have already agreed that PSFCH TX/RX for SL HARQ-ACK feedback is always prioritized over PSFCH TX/RX for a resource conflict indication, (pre)configured the different PRBS for IUC and HARQ-ACK can make the impact on each other minimized. Supporting the same PRB set is used which will need extra workload to design the parameters (m_0, m_CS, mapping rules, etc.) of PSFCH sequence generation, and also will degrade the R16 SL HARQ-ACK detection performance.
Proposal 15: For Scheme 2, 
· m_0 for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information

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. we think the same principle shall be reused for inter-UE coordination. If no additional constraints for resource selection in inter-UE coordination scheme 2, UE-A cannot feedback coordination information effectively. As shown in Figure 5, the configured period of PSFCH resources for inter-UE coordination scheme 2 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 PSFCH 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 4: UE-A cannot feedback coordination information if no PSFCH resources for resource conflict is existed between two adjacent transmissions although expected/potential resource conflict is detected. 



Figure 5: No coordination resource to transmit coordination information between two transmissions

As shown in Figure 6, 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 6. 


Figure 6: 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 PSFCH 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 PSFCH resource for resource conflict , 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 PSFCH resource used for carrying coordination information. And a is determined by 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 PSFCH resource for resource conflict, which can guarantee that UE-A can transmit the coordination information before the UE-B’s next transmission.

Proposal 16: 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 PSFCH resource for resource conflict. 
· 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 PSFCH resource for resource conflict.

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 PSFCH 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 17: Both unicast and groupcast should be supported for inter-UE coordination scheme 2.

Conclusions
In this contribution, the remaining issues on inter-UE coordination are discussed. Particularly, we have following proposals and observations.
Proposal 1: For request-based scheme 1, in order to guarantee that the coordination information is not outdated, a maximum delay bound for coordination information transmission should be (pre-)configured or directly be included in UE-B’s request signaling. 
Proposal 2: For condition-based scheme 1, latency bound for coordination information transmission is not needed. 
Proposal 3: Indication of resource set and resource set type should be included in coordination information, the other parameters are not needed.
Proposal 4: Confirming the working assumption achieved in RAN1#107bis-e meeting with following modifications:
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 8000[256] for MAC CE and up to 256 for SCI format 2-C.
· FFS: The detailed value range including granularity
· The granularity of offset is slot
· 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
Proposal 5: The fields of SCI format 2-C and the needed bits number are as above Table 1.
Proposal 6: The agreement achieved in RAN1#107bis-e meeting should be changed with following modifications.
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] N <= 2, 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] N>2, 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] N = 2
Proposal 7: The sensing window for constructing resource set is determined by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1], where n is the initial transmission occasion of coordination information, T_0, T_proc,0, T_proc,1 are the same parameters defined in Rel-16.
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: The Mtotal used in Step 7) should be counted not including the resources indicated by non-preferred resource set.
Proposal 10: Inter-UE coordination scheme 1 with explicit request should only be supported for unicast communication and the intended RX-UE is UE-A. 
Observation 1: When PSFCH occasion is derived by option 1, and the resource conflict happens between the re-transmissions of UEs in periodic transmission, current agreement is workable.
Observation 2: When PSFCH occasion is derived by option 1, and the conflict happens between the initial transmission and re-transmission of UEs in periodic transmission,
· If both UEs support scheme2, UE-A can select the UE whose re-transmission is conflicted as UE-B, and send the IUC information to it regardless the priority rule.
· If only the UE whose initial transmission resource of next TB is conflicted supports scheme 2, and its PSFCH occasions for a resource conflict indication is not yet passed, UE-A can send a specific IUC to inform it to re-select the initial transmission resource of its next TB.
Observation 3: When PSFCH occasion is derived by option 1, and the resource conflict happens between the initial transmissions of UEs in periodic transmission, UE-A can only send a special IUC to inform UE-B to re-select the initial transmission resource of UE-B’s next TB.
Proposal 11: For scheme 2, when PSFCH occasion is derived by option 1,
· m_CS for a resource conflict indication for UE-B’s current TB transmission is 0
· m_CS for a resource conflict indication for UE-B’s next TB transmission is 6
Proposal 12: For scheme 2, when PSFCH occasion is derived by option 1,
· 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 with m_CS=6 for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the initial reserved resource indicated by the corresponding UE-B’s SCI for next TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the initial reserved resource indicated by the corresponding UE-B’s SCI for 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 13: When PSFCH occasion is derived by option 2, UE-B can decide the time location of resource conflict indicated by the corresponding UE-B’s SCI through the PSFCH mapping rules directly in periodic transmission.
Proposal 14: When 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 is enabled. For each pair of UEs scheduling conflicting TBs, if one of the UEs can’t be UE-B, UE-A should send the IUC information to the other UE which can be UE-B regardless of the corresponding priority levels.
Proposal 15: For Scheme 2, 
· m_0 for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information
Observation 4: UE-A cannot feedback coordination information if no PSFCH resources for resource conflict is existed between two adjacent transmissions although expected/potential resource conflict is detected. 
Proposal 16: 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 PSFCH resource for resource conflict. 
· 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 PSFCH resource for resource conflict.
Proposal 17: Both unicast and groupcast should be supported for inter-UE coordination scheme 2.
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