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1. [bookmark: OLE_LINK13]Introduction
In this contribution, we provide our views, as well as some TPs, on the remaining issues on inter-UE coordination.
2. Discussion
2.1. Remaining issues for scheme 1
2.1.1. Use of preferred/non-preferred resource   
	106 Agreement
In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any) 


As agreed in RAN1#106-e meeting, for the case when UE-B does not support sensing, UE-B can select transmission resources only from the preferred resources, and it should be further study whether ‘support of sensing’ is conditional or UE capability.
In R1-2202666 [1], three options have been listed to clarify the ‘support of sensing’ by UE-B.
· Option 1: UE-B does not have a capability of performing sensing/resource exclusion.
· Option 2: UE-B performs random resource selection. 
· Option 3: UE-B has a capability of performing sensing/resource exclusion, but UE-B determines not to perform sensing/resource exclusion by its implementation. 
· It is allowed only in resource pool (pre)configured with random resource selection
There should be no doubt to support option 1 considering the capability-limited UE. For option 2 and option 3, it is understood that the UE can perform random selection for power saving purpose, hence at least in the resource pool allowing random selection, UE-B can determine not to perform sensing. 
[bookmark: _Ref71559688][bookmark: _Ref83818085][bookmark: _Ref92463361]Proposal 1: For Scheme 1, UE-B selects transmission resource only from the preferred resources when at least one of following condition is met:
-	UE-B does not have a capability of performing sensing/resource exclusion.
-	UE-B determines not to perform sensing/resource exclusion in resource pool (pre)configured with random resource selection.
	108 Agreement
· For UE-B’s behavior when UE-B receives multiple preferred resource sets from the same UE-A
· It is up to UE-B implementation to use one or multiple of them in its resource (re)selection
· Conclusion: UE-B’s behavior when UE-B receives multiple non-preferred resource sets from the same UE-A 
· No RAN1 specification change to TS38.214 is deemed necessary in RAN1#108-e
· For UE-B’s behavior when UE-B receives both a single preferred resource set and a single non-preferred resource set from the same UE-A
· FFS: It is up to UE-B implementation to use one or multiple of them in its resource (re)selection
108 Agreement
· For UE-B’s behavior when UE-B receives multiple preferred resource sets from the different UE-As,
· UE-B uses each received preferred resource set for its resource selection for each TB to be transmitted to each UE-A providing the preferred resource set.
· Conclusion: UE-B’s behavior when UE-B receives multiple non-preferred resource sets from the different UE-As.
· No RAN1 specification change to TS38.214 is deemed necessary in RAN1#108-e (except for the processing timeline)
· For UE-B’s behavior when UE-B receives both a single preferred resource set and a single non-preferred resource set from the different UE-As, 
· FFS: It is up to UE-B implementation to use one or multiple of them in its resource (re)selection


As agreed in RAN1#108-e meeting, when UE-B receives both a single preferred resource set and a single non-preferred resource set from the same/different UE-A(s), the UE-B’s behavior should be determined.
The UE-B’s resource selection behaviors to consider either preferred resource or non-preferred resource have been specified. However, it was not discussed how UE-B uses both preferred resource and non-preferred resource in its resource selection. It is understood that no further enhancement is requisite to jointly consider preferred resource and non-preferred resource in UE-B’s resource selection procedure, since the UE-B resource selection behavior enhancements considering preferred resource and non-preferred resource are specified in MAC layer and PHY layer respectively. Hence, it can be simply supported that it is up to UE-B implementation to use one or multiple of preferred resource set and non-preferred resource set in its resource (re)selection.
[bookmark: _Ref101776492]Proposal 2: For UE-B’s behavior when UE-B receives both a single preferred resource set and a single non-preferred resource set from the same/different UE-As
-	It is up to UE-B implementation to use one or multiple of them in its resource (re)selection.
2.1.2. Resource selection window for coordination signaling transmission 
	107b 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.
108 Agreement
· Notations:
· (n+T_1) – Start slot of resource selection window for determining the set of resources
· For inter-UE coordination information triggered by UE-B’s explicit request, this value of (n+T_1) is provided by UE-B’s request as per the existing agreement
· For inter-UE coordination information triggered by a condition other than explicit request reception, this value of (n+T_1) is determined by UE-A’s implementation as per the existing agreement
· (n+T_2) – End slot of resource selection window for determining the set of resources
· For inter-UE coordination information triggered by UE-B’s explicit request, this value of (n+T_2) is provided by UE-B’s request as per the existing agreement
· For inter-UE coordination information triggered by a condition other than explicit request reception, this value of (n+T_2) is determined by UE-A’s implementation as per the existing agreement
· (n’+T’_1) – Start slot of resource selection window used for sidelink transmission carrying inter-UE coordination information 
· (n’+T’_2) – End slot of resource selection window used for sidelink transmission carrying inter-UE coordination information 
· n' is the slot where UE procedure of determining TX resources of sidelink transmission carrying inter-UE coordination information is triggered
· For inter-UE coordination information triggered by UE-B’s explicit request 
· Alt 1-1: 
· X1 ≤ (n’+T’_1)
· (n’+T’_2) ≤ X2
· For inter-UE coordination information triggered by a condition other than explicit request reception,
· Alt 2-2:
· (n’+T’_2) < X3
· FFS: Values for X1, X2, X3


Regarding the resource selection for coordination information transmission, it has been agreed that UE-A performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4. However, the determination of the associated resource selection window should be further clarified.
For request-based coordination signaling transmission, it can be assumed the slot n and remaining PDB are provided by MAC layer, where slot n should be located after the request signaling and the remaining PDB should also be determined based on RAN2 agreements that the coordination signaling should be transmitted within a given latency bound after the request signaling. Then, the resource selection window is determined within [slot n, remaining PDB].
For condition-based coordination signaling transmission, it can also be assumed that the slot n and remaining PDB for the coordination signaling resource selection is provided by MAC layer’s implementation, and the resource selection window is determined within [slot n, remaining PDB].
[bookmark: _Ref95316832][bookmark: _Ref101450583]Proposal 3: Regarding resource selection for coordination signaling transmission, the resource selection window is determined within [slot n, remaining PDB], where the slot n and the remaining PDB is provided by MAC layer’s implementation, i.e.,
-	X1 = slot n + 1, and X2 = X3 = n + remaining PDB.
2.1.3. Time interval between coordination signaling and preferred/non-preferred resource(s) 
UE-B decodes the coordination information to acquire the preferred/non-preferred resource(s), and then prepares resource selection based on the preferred/non-preferred resource(s). Therefore, the time interval between the coordination signaling and the preferred/non-preferred resource(s) should be larger than the processing time for UE-B to decode the coordination information and prepare its resource selection.
In order to guarantee the time interval between coordination signaling and preferred/non-preferred resource(s), RAN1 should introduce a minimum time interval, with the restriction that the preferred/non-preferred resource(s) subjecting to the minimum time interval that can be informed by the coordination signaling. 
[bookmark: _Ref101450585]Proposal 4: The minimum time interval between the coordination signaling and the preferred/non-preferred resource(s) should be defined.
2.1.4. [bookmark: _Ref95309675]Association between request and coordination signaling 
UE-B may send request signaling when it has TB(s) transmission. It is possible for UE-B to generate multiple request messages for multiple consecutive TB transmissions. To match the coordination signaling with the corresponding request signaling, RAN1 should define one-to-one mapping relationship between the request signaling and coordination signaling. To reduce the specification effort, the simplest approach is to reuse the association rule between CSI request and CSI feedback, i.e., to define/configure a latency bound for coordination signaling feedback. UE-B can generate a new request signaling(s) only after the latency bound. Similarly, UE-A should also not transmit condition-based coordination signaling(s) within the latency bound, since UE-B may not able to distinguish the request-based coordination signaling and condition-based coordination signaling.
[bookmark: _Ref101450586]Proposal 5: The following behaviors (similar to the CSI request and feedback) are applied to transmitting request and coordination signaling(s), where a latency bound is configured for request-based coordination signaling transmission.
-	UE-B transmits new request signaling(s) only after the latency bound.
-	UE-A transmits condition-based coordination signaling(s) only after the latency bound.
2.1.5. [bookmark: _Ref92463432][bookmark: _Ref83818105]Cast type for coordination information transmission  
	107b 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


For condition-based non-preferred resource set transmission, it has been assumed that unicast, groupcast and broadcast can be used for coordination information, and RAN1 will further study under which conditions each cast type can be supported.
For non-preferred resource set determined based on Condition 1-B-2, since the resource set is used to avoid half duplex issue between two UEs performing unicast or groupcast transmission, it is straightforward to convey such non-preferred resources along with unicast or groupcast data transmission. 
For non-preferred resource set determined based on Condition 1-B-1, UE-A should inform the non-preferred resource set to all the proximity-UEs to protect UE-A’s reception. Therefore, UE-A can convey such non-preferred resource with the data transmission of any cast type. 
Based on the above analysis, the following proposals are made.
[bookmark: _Ref95316835]Proposal 6: For condition-based non-preferred resource set transmission, when the non-preferred resource(s) is determined based on Condition 1-B-2, unicast and groupcast can be used for the non-preferred resource(s) transmission.
[bookmark: _Ref95316838]Proposal 7: For condition-based non-preferred resource set transmission, when the non-preferred resource(s) is determined based on Condition 1-B-1, any cast type can be used for the non-preferred resource(s) transmission.
2.2. Remaining issues for scheme 2
2.2.1. [bookmark: _Ref101776959]Determination of resource collision   

	Working Assumption
A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap


As agreed, UE-A determines the potential resource conflict based on Condition 2-A-1 and Condition 2-A-2. For Condition 2-A-1, one option (i.e., option 1) to determine conflicted resource(s) is that “The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI”. However, RAN1 has not concluded on the determination of the RSRP threshold. 
[bookmark: _GoBack]One way to set the RSRP threshold is that, the RSRP threshold is set as initial RSRP threshold as described in step 3 of clause 8.1.4. However, the shortcoming is that, the resource collision judgement RSRP threshold cannot vary based on the system congestion level, consequently, the resource collision would always occur in high congestion level, which would incur redundant resource re-selections. To address the issue, an offset value should be predetermined or (pre-)configured upon the initial RSRP threshold, to make sure that the RSRP threshold is adjustable based on the system congestion level.
[bookmark: _Ref92463384]Proposal 8: For scheme 2 Condition 2-A-1 option 1, when UE-A compares RSRP measurement with RSRP threshold according to the priorities included in the SCI,
-	The RSRP threshold should be determined by the initial RSRP threshold as described in step 3 of TS38.214 clause 8.1.4 plus a predetermined (pre-)configured offset.

3. TPs
The SCI format 2-C includes all the fields present in SCI format 2-A except cast type indicator, thus similar behaviors of SCI 2-A should also be applied to SCI 2-C. However, in current spec, SCI format 2-C is missing when describe the related fields or functions of SCI. Hence, the following TP is proposed.
· TP#1
	[bookmark: _Hlk26182315][bookmark: _Toc29673239][bookmark: _Toc29673380][bookmark: _Toc29674373][bookmark: _Toc36645603][bookmark: _Toc45810652][bookmark: _Toc100147462]8.1.3	Modulation order, target code rate, redundancy version and transport block size determination
The redundancy version is given by the "Redundancy version" field in SCI format 2-A, or 2-B or SCI format 2-C.
===omitted===
[bookmark: _Toc29673245][bookmark: _Toc29673386][bookmark: _Toc29674379][bookmark: _Toc36645610][bookmark: _Toc45810660][bookmark: _Toc100147474]8.2.1	CSI-RS transmission procedure
A UE transmits sidelink CSI-RS within a unicast PSSCH transmission if the following conditions hold:
-	CSI reporting is enabled by higher layer parameter sl-CSI-Acquisition; and
-	the 'CSI request' field in the corresponding SCI format 2-A or SCI format 2-C  is set to 1.
===omitted===
[bookmark: _Toc29673248][bookmark: _Toc29673389][bookmark: _Toc29674382][bookmark: _Toc36645613][bookmark: _Toc45810663][bookmark: _Toc100147477]8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A,  and 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A,  and 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A,  and 2-B and 2-C nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
===omitted===
[bookmark: _Toc29673256][bookmark: _Toc29673397][bookmark: _Toc29674390][bookmark: _Toc36645621][bookmark: _Toc45810671][bookmark: _Toc100147485]8.5.1.2	Triggering of sidelink CSI reports
The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A or SCI format 2-C with the 'CSI request' field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].
An aperiodic CSI report is triggered by an SCI format 2-A or SCI format 2-C with the 'CSI request' field set to 1. 
===omitted===
Sidelink CSI-RS shall be transmitted according to [4, TS 38.211] in the resource blocks used for the PSSCH associated with the SCI format 2-A or SCI format 2-C triggering a report.
===omitted===
-	The number of PSSCH and DM-RS symbols is equal to sl-LengthSymbols‒2.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated SCI format 2-A, or SCI format 2-B, or SCI format 2-C .
===omitted===



[bookmark: _Ref101707699]Proposal 9: Adopt the TP#1.
When some inter-UE coordination information related fields are introduced in [2], the total number of bits in these fields are defined. However, it’s unclear on how the field indicates each unit because there are multiple entries in one field. For better readability and avoiding potential confusion, the following TP is proposed.
· TP#2
	If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:
-	Resource combinations – bits as defined in Clause 8.1.5A of [6, TS 38.214], where
-	the first tuple is indicated by the  MSBs, and the second tuple is indicated by the left bits.
===omitted===
-	Lowest subChannel indices –  bits as defined in Clause 8.1.5A of [6, TS 38.214], where the  MSBs indicates the starting sub-channel of the first resource in the first tuple, and the starting sub-channel of the first resource in the second tuple is indicated by the  LSBs.
===omitted===
-	Resource selection window location –  bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211], where the  MSBs indicates the starting time location of the resource selection window and the ending time location is indicated by the  LSBs.



[bookmark: _Ref101707701]Proposal 10: Adopt the TP#2.
It can be observed that in clause 8.1.4B of [3], the RSRP thresholds in two paragraphs are endorsed differently, which is confusing. Moreover, the RSRP threshold should be determined based on section 2.2.1. Thus, the following TP is proposed.
· TP#3
	-	if [the higher layer parameter for enabling Options 1/4 in Condition 2-A-1] indicates [Option 1 enabled],
[bookmark: _Hlk88711634]-	if the UE is a destination UE of a TB to be transmitted in , the RSRP measurement performed for the second received SCI format  is higher than  where  and  are the priorities indicated in the first and second received SCI format, respectively.
===omitted===
-	 where the ,  measurements are performed according to clause 8.4.2.1 and the parameter  is equal to  plus an offset as indicated by xxx,  is determined [as described in step 3 of clause 8.1.4].


[bookmark: _Ref101707702]Proposal 11: Adopt the TP#3.

4. Conclusion
This contribution focus on inter-UE coordination mechanism with the following observations and proposals:
Proposal 1: For Scheme 1, UE-B selects transmission resource only from the preferred resources when at least one of following condition is met:
-	UE-B does not have a capability of performing sensing/resource exclusion.
-	UE-B determines not to perform sensing/resource exclusion in resource pool (pre)configured with random resource selection.
Proposal 2: For UE-B’s behavior when UE-B receives both a single preferred resource set and a single non-preferred resource set from the same/different UE-As
-	It is up to UE-B implementation to use one or multiple of them in its resource (re)selection.
Proposal 3: Regarding resource selection for coordination signaling transmission, the resource selection window is determined within [slot n, remaining PDB], where the slot n and the remaining PDB is provided by MAC layer’s implementation, i.e.,
-	X1 = slot n + 1, and X2 = X3 = n + remaining PDB.
Proposal 4: The minimum time interval between the coordination signaling and the preferred/non-preferred resource(s) should be defined.
Proposal 5: The following behaviors (similar to the CSI request and feedback) are applied to transmitting request and coordination signaling(s), where a latency bound is configured for request-based coordination signaling transmission.
-	UE-B transmits new request signaling(s) only after the latency bound.
-	UE-A transmits condition-based coordination signaling(s) only after the latency bound.
Proposal 6: For condition-based non-preferred resource set transmission, when the non-preferred resource(s) is determined based on Condition 1-B-2, unicast and groupcast can be used for the non-preferred resource(s) transmission.
Proposal 7: For condition-based non-preferred resource set transmission, when the non-preferred resource(s) is determined based on Condition 1-B-1, any cast type can be used for the non-preferred resource(s) transmission.
Proposal 8: For scheme 2 Condition 2-A-1 option 1, when UE-A compares RSRP measurement with RSRP threshold according to the priorities included in the SCI,
-	The RSRP threshold should be determined by the initial RSRP threshold as described in step 3 of TS38.214 clause 8.1.4 plus a (pre-)configured offset.
Proposal 9: Adopt the TP#1.
Proposal 10: Adopt the TP#2.
Proposal 11: Adopt the TP#3.
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