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1. [bookmark: OLE_LINK13]Introduction
NR SL supports various use cases, including V2X services, critical D2D communication and commercial D2D communication. For some use cases, low latency and extremely high reliability are expected. To meet such high QoS requirements, the WID [1] on NR sidelink enhancement was approved as following. Although some good progresses were achieved in the previous meeting, there are still some open issues to be resolved as listed in the status report RP-212881. In this contribution, we provide our view on the remaining issues of mode 2 enhancements.
2. Discussion
2.1. Generalization of inter-UE coordination schemes
In this section, the remaining issues of scheme 1 and scheme 2 basic frameworks, the role to be UE-A/UE-B, and the configurability of the schemes are discussed.
2.1.1. [bookmark: _Ref92805469]Scheme 1 – preferred resource
	Agreement
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:
· A UE that sends an explicit request for inter-UE coordination information can be UE-B
· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A
· Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B


In this scheme, both request-based and condition-based inter-UE coordination have been supported. For request-based inter-UE coordination, UE-A receives explicit request from UE-B and responds with an inter-UE coordination information, such mechanism is efficient for UE-A to recommends suitable resource to UE-B to match UE-B’s QoS requirement. For condition-based inter-UE coordination, UE-A’s implementation determines when to send the inter-UE coordination information to UE-B, the condition based inter-UE coordination is beneficial for signaling overhead reduction and for low latency TB transmission at UE-B.
[bookmark: _Ref92463344]Before the transmissions of associated coordination signaling between UE-A and UE-B, the pair-UEs that are capable of the inter-UE coordination should be determined first; otherwise, the signaling transmission may be redundant since UE may not decode it at all. It is noted that, for either request-based or condition-based inter-UE coordination, unicast based signaling transmission can be assumed, in other words, PC5-RRC connection is established between the pair-UEs. Hence, to determine the UE-A and UE-B, the pair-UEs can exchange their capabilities on supporting the inter-UE coordination scheme via PC5-RRC signaling.
[bookmark: _Ref92463348][bookmark: _Ref71559681]Proposal 1: For scheme 1 with preferred resource recommendation, pair-UEs exchange their capabilities on whether the UE can be UE-A or UE-B via PC5-RRC.
Moreover, in RAN1#106e e-meeting, it has been concluded that “At least a destination UE of a TB transmitted by UE-B can be UE-A”. However, as discussed in companion paper [2], the restriction is redundant, for example, when a leading-UE acts as UE-A, UE-A can recommend preferred resource to any member-UE as UE-B.
[bookmark: _Ref95316891]Proposal 2: For scheme 1 with preferred resource recommendation, (pre-)configuration enables/disables that “only destination UE of a TB transmitted by UE-B can be UE-A” or “non-destination UE of a TB transmitted by UE-B can be UE-A”.
[bookmark: _Ref95316893]Proposal 3: Confirm the following working assumption with modification.
-	Working assumption At least (pre-)configuration enables/disables that a destination UE of a TB transmitted by UE-B can be UE-A, or non-destination UE of a TB transmitted by UE-B can be UE-A.
2.1.2. [bookmark: _Ref92200012]Scheme 1 – non-preferred resource
	Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1 (Working Assumption): MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· Alt 2: MAC CE is used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· FFS: Whether/How to use resource reservation information as coordination information


In this scheme, it is preferred that only condition-based inter-UE coordination is supported, i.e., when UE-A has data transmission, UE-A sends the coordination information along with the data transmission. 
Regarding the details of the coordination information, as discussed in RAN1#107e e-meeting, it is preferred that both resource reservation information as coordination information and dedicated coordination information conveyed by MAC CE can be supported.
On one side, UE-A’s resource reservation signaling associated with UE-A’s TB transmission can be regarded as the inter-UE coordination signaling as illustrated in Figure 1, and the PSSCH slot(s) reserved by the UE-A or the PSSCH slot(s) corresponding to UE-A’s PSFCH reception occasion(s) can be regarded as non-preferred resource; if UE-B performs transmission to UE-A, e.g., UE-A and UE-B are pair UEs or in the same UE group, UE-B will select resource(s) outside the non-preferred slots, thus to avoid half duplex issue between UE-A and UE-B. The solution is simulated as described in section 2.5. Compared with legacy mode 2 resource selection, this approach shows 1%-2% PRR performance gain, thus it should be supported.
On the other side, dedicated signaling (i.e., MAC CE) multiplexed in UE-A’s PSSCH can be used to convey the coordination information, and UE-A’s reception resource(s) indicated by the coordination information can be regarded as non-preferred resource(s); UE-B can be any UE in proximity of UE-A, UE-B should not use UE-A’s reception resource(s) when performing TB transmission in order to protect the UE-A’s reception. 
[image: ]
[bookmark: _Ref92805327]Figure 1 Resource reservation signaling as coordination signaling 
[bookmark: _Ref92463355]Proposal 4: For scheme 1 with non-preferred resource delivery, when resource reservation is used as coordination signaling, UE-A and UE-B are pair UEs or in the same UE group.
[bookmark: _Ref92463358]Proposal 5: For scheme 1 with non-preferred resource delivery, when coordination signaling is multiplexed in UE-A’s PSSCH, UE-B can be any UE whose RSRP measurement from UE-A’s PSCCH/PSSCH is above a given threshold.
2.1.3. Scheme 2 – potential conflict
	Agreement
In scheme 2, at least the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination transmission triggered by a detection of expected/potential resource conflict(s) in Mode 2:
· A UE that transmitted PSCCH/PSSCH with SCI indicating reserved resource(s) to be used for its transmission, received inter-UE coordination information from UE-A indicating expected/potential resource conflict(s) for the reserved resource(s), and uses it to determine resource re-selection is UE-B
· A UE that detects expected/potential resource conflict(s) on resource(s) indicated by UE-B’s SCI sends inter-UE coordination information to UE-B, subject to satisfy one of the following conditions, is UE-A
· Working assumption At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s)
· Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured
· FFS: Additional details and condition(s) on UE-A and UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Definition of expected/potential resource conflict(s) and other details (if any)
Working Assumption
For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B.
· FFS whether/how to set additional condition for UE-A to send PSFCH.
· Conclude on whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2 at the subsequent meetings


When UE-A detects the presence of expected/potential resource conflict based on decoding of UE-B’s SCI, UE-A can indicate the resource conflict to UE-B to trigger UE-B’s resource re-selection. 
In one scenario, UE-A is a RX UE and UE-B is the associated TX UE. When UE-A detects the resource(s) reserved by UE-B is potentially conflicted with time resource of UE-A’s transmission, UE-A triggers resource re-selection of UE-B to address half duplex issue. In another scenario, both UE-C and UE-B perform NR SL transmissions, and UE-A is an intended receiver of UE-B or UE-C. When UE-A detects that the resource(s) reserved by UE-B is potentially conflicted with resource reserved by UE-C, UE-A can trigger resource re-selection of UE-B to address the potential resource collision. 
As discussed above, to indicate resource collision, UE-A can be either destination UE or non-destination UE of UE-B, and “whether non-destination UE of UE-B can be UE-A” can be (pre-)configured as agreed in RAN1#106e e-meeting. Therefore, for two UEs transmitting the conflicting TBs, the following cases needs to be considered to determine the UE-B.
· Case 1: if “non-destination UE of UE-B can be UE-A” is enabled, the UE transmitting the lower priority TB is UE-B as agreed in RAN1#107e e-meeting.
· Case 2: if “non-destination UE of UE-B can be UE-A” is disabled, and the destination UE of both conflicting TBs is UE-A, the UE transmitting the lower priority TB is UE-B as agreed in RAN1#107e e-meeting.
· Case 3: if “non-destination UE of UE-B can be UE-A” is disabled, and the destination UE of one conflicting TB is UE-A, but destination UE of the other conflicting TB is not UE-A, the UE having UE-A as the destination UE is UE-B.
The Case 1 and Case 2 have been captured in CR TS 38.213 [3]. However, the Case 3 has not been reflected by specification. Therefore, the following proposal is made, and TP#1 is drafted as following.
[bookmark: _Ref92463359]Proposal 6: For scheme 2, if “non-destination UE of UE-B can be UE-A” is disabled, if the destination UE of one conflicting TB is UE-A, but destination UE of the other conflicting TB is not UE-A, the UE with UE-A as destination UE is UE-B.
TP#1 TS 38.213
	16.3.0	UE procedure for transmitting PSFCH with control information
-    if for a resource pool XYZ1 is disabled, the first UE has a first reserved resource and a second reserved resource as resources for PSSCH reception or, if for a resource pool XYZ is enabled, has at least the first reserved resource or the second reserved resource for PSSCH reception,
-    detects a first SCI format 1-A that includes a first priority value, , and the first reserved resource for PSSCH transmission from a second UE,
-    detects a second SCI format 1-A that includes a second priority value, , and the second reserved resource for PSSCH transmission from a third UE, and
-  or, if for a resource pool XYZ1 is disabled, the first UE detects a first reserved resource from a second UE and a second reserved resource from a third UE, and has a first reserved resource as resource for PSSCH reception,
-    determines that the first and second resources overlap in time and frequency
-    determines to transmit to the second UE the PSFCH with the conflict information


2.1.4. Configurability of schemes
Regarding configurability of the inter-UE coordination schemes, the following schemes combination(s) were proposed [4] to be controlled by (pre)configuration. 
· Scheme 1 with preferred resource set triggered by an explicit request
· Scheme 1 with non-preferred resource set triggered by an explicit request
· Scheme 1 with preferred resource set triggered by a condition rather than request reception
· Scheme 1 with non-preferred resource set triggered by a condition rather than request reception
· Scheme 2
As discussed above, it is preferred to support multiple schemes except “scheme 1 with non-preferred resource set triggered by an explicit request”, since the motivation is not well justified. However, if the scheme can be enabled/disabled by (pre-)configuration, compromise would be made to accept the scheme for RAN1 progress. 
Moreover, RAN1 should also be able to (pre-)configure the other scheme(s) flexibly based on the applicable scenarios, thus the following proposal is made. 
[bookmark: _Ref92463361]Proposal 7: The following feature(s) can be enabled or disabled by (pre-)configuration.
-	Scheme 1 with preferred resource set triggered by an explicit request.
-	Scheme 1 with non-preferred resource set triggered by an explicit request.
-	Scheme 1 with preferred resource set triggered by a condition rather than request reception.
-	Scheme 1 with non-preferred resource set triggered by a condition rather than request reception.
-	Scheme 2.
2.2. Determination of ‘a set of resource’  
The issue of how to determine ‘a set of resources’/‘presence of expected/potential resource conflict’ was discussed but not totally resolved in the previous meetings. In the following, the details are further discussed to address this issue.
2.2.1. [bookmark: _Ref83804728]Scheme 1 – preferred resource
	Agreement
For Condition 1-A-1 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4
· When the inter-UE coordination information transmission is triggered by UE-B’s explicit request, the candidate single-slot resource(s) are determined in the same way according to Rel-16 TS 38.214 Section 8.1.4 with at least following parameters provided by signaling from UE-B. FFS whether or not to apply RSRP threshold increase in Step 7) of Rel-16 TS 38.214 Section 8.1.4.
· Priority value to be used for PSCCH/PSSCH transmission 
· It replaces prio_TX
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· It replaces L_subCH
· Resource reservation interval 
· It replaces P_rsvp_TX
· FFS: Starting/ending time location of resource selection window
· FFS : In addition to Rel-16 procedure, use inter-UE coordination information from other UEs
· If there is no consensus in RAN1#106bis-e, no further discussions for Rel-17
Working Assumption
For Scheme 1 with preferred resource set, support following condition:
· Condition 1-A-2:
· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· This can be disabled by RRC (pre-)configuration
Agreement 
· For Condition 1-A-2 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4
· UE-A excludes candidate single-slot candidate(s) belonging to “slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation” after Step 6) of TS 38.214 Section 8.1.4
Agreement
For Condition 1-A-1 of Scheme 1, when UE-A determines the set of resources preferred for UE-B’s transmission, apply RSRP threshold increase in the same way according to Rel-16 TS 38.214 Section 8.1.4.
· FFS: Whether/how to introduce the maximum limit of RSRP threshold increase
Agreement
· For Scheme 1, 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


When UE-A determines resources preferred for UE-B’s transmission, UE-A can select the preferred resource(s) from the candidate single-slot resource(s) identified by UE-A based on Condition 1-A-1 and Condition 1-A-2. 
Condition 1-A-1
For condition 1-A-1, UE-A can determine the preferred resource(s) from candidate single-slot resource(s), where the candidate single-slot resource(s) identification procedure in Rel-16 TS 38.214 Section 8.1.4 can be reused. However, the resource selection related parameters, i.e., slot n, remaining PDB, number of sub-channels, resource reservation period and priority, cannot be provided based on UE-A’s TB arrival.  Hence, how to determine the resource selection related parameters should be discussed.
For request based inter-UE coordination, as agreed in RAN1#106e e-meeting, number of sub-channels, resource reservation period and priority can be indicated by UE-B. But it is still not decided how to set the slot n and the remaining PDB. 
Since the preferred resource(s) should be located within UE-B’s resource selection window, the slot n and remaining PDB should be restricted by the informed starting/ending time of UE-B’s resource selection window as agreed in RAN1#107bis-e e-meeting. Moreover, the preferred resource(s) should also be located after the coordination signaling, and should subject to processing time for UE-B to decode the coordination signaling. Therefore, it can be assumed that UE-A’s MAC layer firstly selects resource(s) for coordination signaling transmission, and then the MAC layer can decide the slot n based on the time location of coordination signaling transmission resource and the starting time of UE-B’s resource selection window. Regarding the remaining PDB, it can be assumed that the ending time of UE-B’s resource selection window can an upper bound for MAC layer to determine the remaining PDB.
[bookmark: _Ref92463363]Proposal 8: For condition 1-A-1, if UE-A informs the preferred resource(s) based on UE-B’s request, UE-A performs candidate single-slot resource(s) identification procedure with the following assumptions.
-	The slot n is provided by MAC layer after the time resource for coordination signaling transmission and after the starting time of UE-B’s resource selection window.
-	The interval between slot n and the time resource for coordination signaling transmission should subject to the processing time for UE-B to decode the coordination signaling.
-	The remaining PDB is provided by MAC layer before the ending time of UE-B’s resource selection window.
Condition 1-A-2
It has been agreed that, for Condition 1-A-2, UE-A excludes candidate single-slot resource(s) belonging to “slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation” after Step 6) of TS 38.214 Section 8.1.4. However, RAN1 has not agreed on the criterion to of what slot(s) UE-A does not expect to perform SL reception. 
It is understood that, UE-A determines the non-expected reception slots based on potential resource conflicts. Hence, the associated conflict types should be discussed firstly. Some typical conflict cases of NR SL transmission/reception are illustrated in Figure 2, where the types of resource conflict are listed as following. 
· PSSCH TX/RX conflict
· PSFCH TX/RX conflict
[image: ]
[bookmark: _Ref71550588]Figure 2 conflict of NR SL transmission/reception at UE-A
Additionally, some conflict cases of NR SL transmission/reception and UL transmission are illustrated in Figure 3, where the types of resource conflicts are listed as following. 
· PSSCH RX and UL TX conflict
· PSFCH TX and UL TX conflict 
[image: ]
[bookmark: _Ref71550629]Figure 3 Conflict of NR SL transmission/reception and UL transmission at UE-A
Last but not least, conflict cases of NR SL transmission/reception and LTE SL transmission/reception are illustrated in Figure 4, and the types of resource conflicts are listed as following. 
· NR PSSCH RX and LTE PSSCH TX conflict
· NR PSFCH TX and LTE PSSCH RX conflict 
· NR PSFCH TX and LTE PSSCH TX conflict 
[image: ]
[bookmark: _Ref71550663]Figure 4 Conflict of NR SL transmission/reception and LTE SL transmission/reception at UE-A
Based on the above listed resource conflict cases, to avoid resource conflicts due to half-duplex constraint of UE-A, UE-A should exclude the candidate single-slot resource(s) overlapped with UL TX, LTE PSSCH TX, NR PSSCH TX of UE-A, or the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with LTE PSSCH RX, NR PSFCH RX of UE-A. To avoid resource conflicts due to simultaneous transmission constraint of UE-A, UE-A should exclude the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with UL TX, LTE PSSCH TX. 
The preferred resource determination based on the half-duplex constraint and simultaneous transmission constraint are simulated in section 2.5, and significant performance gain is observed. Therefore, the following proposals are made. 
[bookmark: _Ref92463370]Proposal 9: Confirm the working assumption on Condition 1-A-2 with the following modification,
-	Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation and simultaneous transmission constraint of UE-A.
[bookmark: _Ref92463371]Proposal 10: For Condition 1-A-2, to cope with half duplex constraint at UE-A, UE-A should exclude the candidate single-slot resource(s) overlapped with UL TX, LTE PSSCH TX, NR PSSCH TX of UE-A, or the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with LTE PSSCH RX, NR PSFCH RX of UE-A.
[bookmark: _Ref92463373]Proposal 11: For Condition 1-A-2, to cope with simultaneous transmission constraint at UE-A, UE-A should exclude the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with UL TX, LTE PSSCH TX.
After UE-A determines candidate single-slot resource(s) based on Condition 1-A-1 and Condition 1-A-2, UE-A’s MAC layer may select the preferred resources from the candidate single-slot resource set. It is preferred that the selection is left to UE-A’s implementation with necessary restriction, e.g., when UE-A as leading coordinates transmission resources of multiple UE-Bs, the UE-A implementation to assign orthogonal resources to be assigned to different UE-Bs to avoid resource collision. Moreover, the number of the selected resource(s) by MAC layer should be determined by the expected number of TB (re-)transmission(s). Therefore, at least for request-based inter-UE coordination, UE-B needs to inform the expected number of TB (re-)transmission(s) to UE-A to assist the MAC layer’s resource selection. 
[bookmark: _Ref79139713]Proposal 12: For scheme 1, specify restriction for UE-A’s MAC layer to select the preferred resource(s) from the candidate single-slot resource set, e.g., UE-A selects orthogonal preferred resource(s) for different UE-Bs.
[bookmark: _Ref92463376]Proposal 13: For scheme 1 with preferred resource recommendation, UE-B informs the number of (re-)transmission(s) to UE-A in the request signaling.
2.2.2. [bookmark: _Ref87028107]Scheme 1 – non-preferred resource
	Agreement 
In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:
· UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission
· Condition 1-B-1:
· Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement
· FFS: Other details (if any) 
· FFS: Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)
Working Assumption
For Condition 1-B-1 of Scheme 1, the following two options are supported
· Option 1: Reserved resource(s) of other UE(s) identified by UE-A whose RSRP measurement is larger than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s)
· Option 2: Reserved resource(s) of other UE identified by UE-A whose RSRP measurement is smaller than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s) when UE-A is a destination of a TB transmitted by the UE(s)
Working Assumption
For Scheme 1 with non-preferred resource set, support following condition:
· Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation


As discussed in section 2.1.2, for condition-based coordination information transmission conveying the non-preferred resource(s), UE-A can be any UE performing data transmission, when UE-A sends data, it also sends the coordination information together with the data transmission. Regarding the form of the coordination information/signaling, at least the following two options can be supported.
· Option 1: Resource reservation information of UE-A is used as coordination information.
· Option 2: Coordination information multiplexed in PSSCH of UE-A’s TB (re-)transmissions.
[bookmark: _Ref86917945]Proposal 14: For scheme 1 with non-preferred resource delivery, the forms of coordination information as following are supported.
-	Resource reservation information of UE-A is used as coordination information.
-	Coordination information is multiplexed in PSSCH of UE-A’s TB (re-)transmissions.
Resource reservation information is used as coordination information
If resource reservation information is used as coordination information, Condition 1-B-2 can be used by UE-A to determine the non-preferred resource, i.e., the slots of the reserved resource(s) by UE-A is not preferred for its UE-B’s transmission. Such scheme can be used to address half duplex conflict between UE-A and UE-B, where UE-A is the intended receiver of UE-B. The concerned conflict cases are illustrated in Figure 5 and listed as following. 
· PSSCH TX/RX conflict
· PSFCH TX/RX conflict
[image: ]
[bookmark: _Ref83311636]Figure 5 PSSCH TX/RX conflict or PSFCH TX/RX conflict
To address the PSSCH TX/RX conflict or PSFCH TX/RX conflict, UE-B needs to know the resources occupied by UE-A, and then UE-B can avoid to use the time resource occupied by UE-A. Since the non-preferred is derived based on UE-A’s transmission resources (i.e., the non-preferred resource(s) is the PSSCH time resource(s) occupied by UE-A or the associated PSFCH time resource(s)), mode 2 resource selection behavior can be reused by UE-A to determine the non-preferred resources, thus no additional specification effort is needed. 
[bookmark: _Ref83818065]Proposal 15: For scheme 1 with non-preferred resource delivery, if legacy resource reservation information is used as coordination information, the non-preferred resource(s) determined based on Condition 1-B-2 include:
-	Slot overlapped with UE-A’s reserved resource.
-	Slot(s) correspond to the same PSFCH occasion as UE-A’s reserved resource.
Coordination information multiplexed in PSSCH of UE-A’s TB (re-)transmissions.
If coordination information is multiplexed in PSSCH of UE-A’s TB (re-)transmissions, at least Condition 1-B-1 option 2 can be used by UE-A to determine the non-preferred resource, i.e., UE-A’s reception resource whose RSRP measurement is smaller a given RSRP threshold is not preferred for UE-B’s transmission. Such scheme can be used to protect UE-A’s reception, assuming that UE-B is any transmitter-UE in proximity of UE-A. However, such scheme may negatively impact the system performance in high traffic congestion case, since the spatial reuse distance is somehow unbalanced for different resources, i.e., resource relayed by UE-A using coordination information have larger resource reuse distance. Therefore, the number of such non-preferred resource should be limited, e.g., by controlling the ratio of such non-preferred resource in UE-A’s resource selection window.
[bookmark: _Ref86917947]Proposal 16: For scheme 1 with non-preferred resource delivery, if coordination information is multiplexed in PSSCH of UE-A’s TB (re-)transmissions, the non-preferred resource(s) is at least determined based on Condition 1-B-1 option 2.
2.2.3. [bookmark: _Ref83306418]Scheme 2 – potential conflict
	Agreement
In scheme 2, at least the following is supported to determine inter-UE coordination information:
· Among resource(s) indicated by UE-B’s SCI, UE-A considers that expected/potential resource conflict occurs on the resource(s) satisfying at least one of the following condition(s): 
· Condition 2-A-1:
· Other UE’s reserved resource(s) identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency
· FFS: Other details (if any) 
· FFS: Whether/how to specify additional criteria and other details (if any) including signaling details of conflict indication
· (Working Assumption) Condition 2-A-2: 
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)
Working Assumption
A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap
Agreement
For Scheme 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


As agreed in RAN1#106e e-meeting, UE-A determines the potential resource conflict based on Condition 2-A-1 and Condition 2-A-2. In the following, more details on the conditions are discussed.
Condition 2-A-1
For Condition 2-A-1, it has agreed that, the criteria to determine conflicted resource(s) includes “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 reached consensus on determination of the RSRP threshold. 
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 (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 17: 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.
Moreover, based on the agreement made in RAN1#106bis-e e-meeting, RAN1 will further study the case that resources from multiple UE-Bs overlap to each other as illustrated in Figure 6. Obviously, it is not necessary to trigger all those UE-Bs to re-select the overlapped resources, since redundant resource re-selections of UE-B may incur degradation of the system performance. Thus, it can be assumed that UE-A triggers the re-selections based on a pre-defined order to avoid simultaneous re-selections of the multiple UE-Bs, if collision is resolved after re-selecting a given resource, UE-A will not continue triggering re-selection of other resources.
[image: ]
[bookmark: _Ref92805405]Figure 6 PSSCH resource collision of multiple UE-Bs
[bookmark: _Ref92463385]Proposal 18: For scheme 2 Condition 2-A-1, if the reserved resources of multiple UE-Bs are overlapped, the executing order should be specified for UE-A to detect the expected/potential resource conflict of the multiple UE-Bs.
Condition 2-A-2
For Condition 2-A-2, it has been assumed that, UE-A can determine potential resource conflict based on “slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation”. However, RAN1 has not discussed on the criterion to of what slot(s) UE-A does not expect to perform SL reception. 
Similar as the discussion on Condition 1-A-2 as in section 2.2.1, to avoid resource conflicts due to half-duplex constraint of UE-A, UE-A should send conflict indicator if UE-B’s PSSCH resource is overlapped with UL TX, LTE PSSCH TX, NR PSSCH TX of UE-A, or the associated PSFCH resource of UE-B’s PSSCH resource is overlapped with LTE PSSCH RX, NR PSFCH RX of UE-A. 
The conflict resource determination based on the half-duplex constraint is simulated in section 2.5, and significant performance gain is observed. Therefore, the following proposals are made. 
[bookmark: _Ref71559685][bookmark: _Ref68189714]Proposal 19: For scheme 2 Condition 2-A-2, the expected/potential resource conflicts at UE-A include the following,
-	Time resources overlapping between PSSCH resources reserved by UE-B (or the associated PSFCH resource) and UE-A’s PSSCH transmission resources. 
-	Time resources overlapping between PSSCH resource reserved by UE-B (or the associated PSFCH resource) and UE-A’s UL/LTE transmission resource.
Furthermore, it has been agreed in RAN1#107bis-e e-meeting that, when UE-B performs resource re-selection based on the conflict indication, UE-B only consider the resource conflict of the next reserved resource by the corresponding SCI. To assist such UE-B’s behavior, UE-A only needs to indicate the resource conflict on the next reserved resource by UE-B’s SCI. Nevertheless, when resource conflict(s) on other reserved resource(s) is also indicated by UE-A, UE-B will not react to the associated conflict indication. Consequently, redundant PSFCH transmission(s) is incurred, which is not good for resource efficiency. 
[bookmark: _Ref95316771]Proposal 20: For scheme 2, UE-A only indicates the potential resource conflict on the next reserved resource by UE-B’s SCI.
2.3. Impacts on resource selection procedure   
2.3.1. Scheme 1 – 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#106e e-meeting, UE-B will select transmission resource only based on the coordination information, or based on both the coordination information and its sensing result. 
Based on the agreement, for the case when UE-B does not support sensing, UE-B can select transmission resource only based on the coordination information. Moreover, it should be further study whether ‘support of sensing’ is conditional or UE capability. On one side, if UE-B is capability-limited UE without PSSCH reception capability, it cannot support sensing; one the other side, even though UE-B is capable of PSSCH reception, the UE can still stop sensing for power saving purpose. Therefore, when UE-B is not capable for sensing or UE-B selects not to perform sensing, UE-B can select resource based only on the received coordination information.
[bookmark: _Ref71559688][bookmark: _Ref83818085]Proposal 21: For scheme 1 with preferred resource recommendation, when UE-B is not capable of sensing or UE-B selects not to perform sensing, UE-B selects transmission resource(s) based only on the received coordination information
2.3.2. Scheme 1 – non-preferred resource
	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 non-preferred resource set, 
· 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 excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: Details including
· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)
· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
· FFS: Other option(s), and other details (if any) 
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



It has been agreed in RAN1#106e e-meeting that, for scheme 1 with non-preferred resource delivery, UE-B will exclude the non-preferred resource(s) in its resource selection procedure, or FFS UE-B can trigger resource re-selection based on the received non-preferred resource(s).
Regarding the exclusion of the non-preferred resource(s), it has been agreed that the resource exclusion based on the non-preferred resources is performed after step 6) of candidate resource set identification procedure. 
[bookmark: _Ref83818088]However, if the resource exclusion based on non-preferred resources is performed after step 6), UE-B has to increase the RSRP thresholds in step 5) to high values to obtain X*M_total remaining candidate resources. Consequently, the resources in S_A may include high interference resource, especially when lots of non-preferred resources are excluded after step 6), which will incur transmission reliability degradation. To resolve the issue, M_total can be adjusted based on the number of excluded non-preferred resources. Moreover, to control the amount of remaining resources in S_A and to avoid the endless loop from step 4) to step 7), the maximum number of excluded resources based on non-preferred resource should also be restricted.
[bookmark: _Ref86917963]Proposal 22: For scheme 1 with non-preferred resource delivery, when UE-B excludes the non-preferred resources after Step 6) of Rel-16 TS 38.214 Section 8.1.4.
-	Restrict the maximum number of the non-preferred resource used for resource exclusion.
-	M_total is adjusted based on the number of excluded non-preferred resources, e.g., M_total is replaced by (M_total – excluded non-preferred resources).
Regarding enhancement of the resource re-selection triggering condition at UE-B, the Rel-16 resource re-evaluation/pre-emption can be the baseline, e.g., when UE-B detects that its selected PSSCH resource(s) is conflicted with UE-A’s non-preferred resources, UE-B needs to re-select the transmission resource(s). An example is illustrated in Figure 7, when UE-B detects that its selected PSSCH resource(s) is conflicted with time resource(s) occupied by UE-A, UE-B needs to re-select the PSSCH transmission resource(s). 
[image: ]
[bookmark: _Ref83718008]Figure 7 Resource re-selection triggered by PSSCH TX/RX conflict
[bookmark: _Ref83818091]Proposal 23: For scheme 1 with non-preferred resource delivery, when UE-B detects resource conflict between its PSSCH transmission resource(s) and the non-preferred PSSCH resource(s) informed by UE-A, UE-B triggers resource re-selection.
-	 Rel-16 resource re-evaluation/pre-emption operation is the baseline.
2.4. Request and coordination signaling design
2.4.1. SCI format 2-C  
	Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1 (Working Assumption): MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· Alt 2: MAC CE is used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· FFS: Whether/How to use resource reservation information as coordination information
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


It has been agreed that SCI format 2-C is used for request and coordination information transmission. To convey a full set of control information, besides the agreed fields, some additional fields as in Rel-16 2nd stage SCI need to be defined for the SCI format. 
It was discussed in RAN1#107bis-e e-meeting, whether the control information in SCI format 2-A or in SCI format 2-B is reused for SCI format 2-C. Since SCI format 2-C is mainly used for the scheme of request-based preferred resource recommendation, where unicast transmission can be assumed for the request and coordination signaling transmission. Therefore, fields in SCI format 2-A can be defined for SCI format 2-C except the cast type indicator. 
[bookmark: _Ref95316805]Proposal 24: SCI format 2-C additionally includes the fields of SCI format 2-A, except the cast type indicator.
2.4.2. Trigger of request signaling  
	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.


It has been agreed that it can be up to UE-B’s implementation whether or not to trigger the request generation. However, the transmission of request signaling is a trade-off between the introduced system overhead and the benefit of the PRR performance. Frequent transmission of request information may increase the signaling overhead and then degrade the system performance. Therefore, for the trigger of the request signaling transmission, some conditions/restrictions can be defined, e.g., only when system CBR is above a given threshold, or when too many retransmissions occur at UE-B (while probably means that the interfering environment is changing).
[bookmark: _Ref95316807]Proposal 25: The request signaling is generated only when the retransmission time of a prior TB is beyond a threshold or CBR is above a threshold.
2.4.3. [bookmark: _Ref95309675]Association between request and coordination signaling 
Since UE-B may send request signaling once it has TB(s) transmission, it may be possible for UE-B to generate multiple request signaling for multiple consecutive TB transmissions. To match the request signaling with coordination signaling, RAN1 should define one-to-one mapping relationship between the request signaling and coordination signaling. To save specification effort, the association rule between CSI request and CSI feedback can be reused, i.e., to define/configure a latency bound for coordination signaling feedback, UE-B generates request signaling(s) for a new TB transmission only after the latency bound. 
[bookmark: _Ref95316810]Proposal 26: Define/Configure a latency bound for coordination signaling feedback, UE-B generates request signaling(s) for a new TB transmission only after the latency bound.
2.4.4. Resource selection for request and coordination signaling  
	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.


Regarding the resource selection for request information transmission and 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 resource selection parameter (such as slot n, remaining PDB, sub-channel size, priority value and resource reservation interval) should be clarified.
To align with Rel-16 mode 2 resource selection procedure, it can be assumed that all resource selection parameters are determined by MAC layer’s implementation. However, for request based inter-UE coordination, the remaining PDB should be determined based on a latency bound for coordination signaling feedback, since the one-to-one mapping between request and coordination signaling should be guaranteed as discussed in section 2.4.3. 
[bookmark: _Ref92463405]Proposal 27: For resource selection of request and coordination signaling transmission, slot n, remaining PDB, number of sub-channels, priority and resource reservation interval are determined by MAC layer.
[bookmark: _Ref95316832]Proposal 28: For resource selection of coordination signaling transmission triggered by explicit request, the remaining PDB provided by UE-A’s MAC layer should be before a defined/configured latency bound for coordination signaling feedback.
2.4.5. [bookmark: _Ref92463432][bookmark: _Ref83818105]Cast type of coordination information transmission  
	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 inter-UE coordination information 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 preferred resource set transmission, since either RX UE sends coordination information to TX UE or header-UE sends coordination signaling to individual member-UE(s), unicast transmission can be assumed.
For non-preferred resource set transmission, as discussed in section 2.1.2, either resource reservation information or MAC CE can be used as coordination information. When resource reservation information of UE-A is regarded as the coordination information, the UE-A and UE-B are pair UEs or in the same UE group, UE-A informs UE-B about its transmission slot(s) in order to avoid half duplex issue between the two UEs, in this case the coordination information is determined based on Condition 1-B-1 and can be transmitted along with the unicast or groupcast data transmission. When MAC CE multiplexed in UE-A’s data is used to convey the coordination information, in order to protect the UE-A’s reception, UE-A should inform the coordination information to any UE in proximity of UE-A. Therefore, when UE-A has data transmission with any cast type, UE-A can convey the MAC CE with the data transmission. 
[bookmark: _Ref95316834]Proposal 29: For condition based preferred resource set transmission, unicast is used for the coordination information transmission.
[bookmark: _Ref95316835]Proposal 30: For condition based non-preferred resource set transmission, when resource reservation information is used as coordination information (the coordination information is determined based on Condition 1-B-2), unicast and groupcast can be used for the coordination information transmission.
[bookmark: _Ref95316838]Proposal 31: For condition based non-preferred resource set transmission, when MAC CE multiplexed with data is used as coordination information, all cast type can be supported for the coordination information transmission.
2.4.6. Indication of Starting/Ending time locations 
	Agreement
· For Scheme 1, when the inter-UE coordination information transmission is triggered by UE-B’s explicit request,  
· [bookmark: _Hlk95402559][bookmark: _Hlk95402895]Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request
· [bookmark: _Hlk95408244]Starting/Ending time locations of resource selection window is a form of combination of DFN index and slot index


According to the above agreement, the starting/ending time locations of resource selection window is provided by UE-B’s explicit request. If the location is indicated by DFN and slot index directly, the payload size of one location is at least 14 bits when the numerology adopted is 15KHz and 17 bits at most when SCS is 120KHz. Considering the total payload size of SCI 2-C is limited, some methods indicating the starting/ending time location with less bits should be considered. 
For example, as the maximum value of slot offset indicating the first resource location of each TRIV in the inter-UE coordination information transmission is likely to be limited to no more than 256, the size of resource selection window should also be limited to avoid invalid resource selection window area. Hence, at least the ending time location of resource selection window can be indicated by a slot offset to starting time location with fewer number of bits comparing with direct time location indication with DFN index and slot index.  The number of bits reduced in different configurations (maximum resource selection window size and SCS) compared with the indication of DFN and slot index method is given in Table 1.
[bookmark: _Ref95741329][bookmark: _Hlk95756564]Table 1: The number of bits reduced if only indicating the slot offset of ending time location
	The reduced number of bits
	Selection Window Size

	
	32~64 slots
	65~128 slots
	129~256 slots
	256~512 slots
	513~1024 slots

	SCS: 15KHz
	8
	7
	6
	5
	4

	SCS: 30KHz
	9
	8
	7
	6
	5

	SCS: 60KHz
	10
	9
	8
	7
	6

	SCS: 120KHz
	11
	10
	9
	8
	7


[bookmark: _Ref95582961][bookmark: _GoBack]Observation 1: Indicating the slot offset to the starting location, instead of the whole DFN and slot index of the ending location, can significantly reduce the DCI overhead (e.g., saving 4~11 bits when the maximum size of resource selection window is no larger than 1024 slots).
[bookmark: _Ref95416347]Proposal 32: Introducing a maximum size (e.g.256) of resource selection window.
[bookmark: _Ref95416351]Proposal 33: At least the ending time location of resource selection window is indicated by a slot offset to the starting location.
[bookmark: _Hlk95416114]Furthermore, if a reference location is known in advance by UE, both of the starting and ending time locations can be indicated by slot offsets to the reference location. As a result, the SCI overhead can be further reduced. It is noted that, in SCI format 2-C, it has been agreed to use a reference location for indicating the first time resource location of N combination(s) of TRIV, which can be reused.
[bookmark: _Ref95416354]Proposal 34: Introducing a reference location for indication of starting/ending time locations of request signaling.
[bookmark: _Ref95416356]Proposal 35: In SCI format 2-C, use single field to indicate “starting/ending time locations” and “first resource location(s)” of N combination(s) of TRIV.
2.5. [bookmark: _Ref86916753][bookmark: _Ref95753759][bookmark: _Ref83912623]Evaluation result  
Based on the discussed solutions of inter-UE coordination, system level simulation has been performed to evaluate the performance of scheme 1 and scheme 2. In this section, the related results are provided.
Scheme 1 – preferred resource
In the simulation, the sub-schemes to cope with HD constraint and simultaneous transmission constraint are simulated separately. The general simulation assumptions can be found in Annex I.
· Sub-scheme 1: UE-A exclude PSSCH slots which is overlapped with UE-A’s UL transmission (can also be named as LTE SL transmission, since the evaluation methodology is the same for them). The evaluation results are shown respectively in Figure 8 to Figure 9.
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	[bookmark: _Ref87002130]Figure 8 PRR Performance of HD constraint and simultaneous with periodic traffic
	[bookmark: _Ref87002139]Figure 9 PRR Performance of HD constraint and simultaneous with aperiodic traffic


· Sub-scheme 2: UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s UL transmission (can also be named as LTE SL transmission/reception). The evaluation results are shown respectively in to Figure 10 to Figure 11.
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	[bookmark: _Ref87002221]Figure 10 PRR Performance of HD constraint and simultaneous with periodic traffic
	[bookmark: _Ref87002228]Figure 11 PRR Performance of HD constraint and simultaneous with aperiodic traffic


· Sub-scheme 3: UE-A exclude PSSCH slots which is overlapped with UE-A’s PSSCH transmission slots. The evaluation results are shown respectively in Figure 12 to Figure 13.
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	[bookmark: _Ref87002294]Figure 12 PRR Performance of HD constraint and simultaneous with periodic traffic
	[bookmark: _Ref87002302]Figure 13 PRR Performance of HD constraint and simultaneous with aperiodic traffic


· Sub-scheme 4: UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s PSFCH transmission slots. The evaluation results are shown respectively in Figure 14 to Figure 15.
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	[bookmark: _Ref87002355]Figure 14 PRR Performance of HD constraint and simultaneous with periodic traffic
	[bookmark: _Ref87002362]Figure 15 PRR Performance of HD constraint and simultaneous with aperiodic traffic


According to the evaluation results above, it is observed that benefits can be observed for different simulated sub-schemes, respectively. If UE-A exclude PSSCH slots which is overlapped with UE-A’s UL transmission, the PRR performance of scheme 1 outperforms mode 2 resource selection by up to 4%-5% at the communication range of 150m in both periodic and aperiodic service. Additionally, the PRR performance of scheme 1 outperforms mode 2 resource selection by a lightly benefit of 1%-1.5% at the communication range of 150m when UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s UL transmission, as well as the condition that UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s PSFCH transmission slots. The benefit can be up to a medium value of 2%-3%, if UE-A exclude PSSCH slots which is overlapped with UE-A’s PSSCH transmission slots.
[bookmark: _Ref92463446]Observation 2: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~5%-6% PRR improvement assuming 150m communication range, if UE-A excludes PSSCH slots which is overlapped with UE-A’s UL transmission.
[bookmark: _Ref92463448]Observation 3: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~1%-1.5% PRR improvement assuming 150m communication range, when UE-A excludes PSSCH slots whose PSFCH occasion is overlapped with UE-A’s UL transmission, as well as the condition that UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s PSFCH transmission slots.
[bookmark: _Ref92463449]Observation 4: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~2%-3% PRR improvement assuming 150m communication range, if UE-A exclude PSSCH slots which is overlapped with UE-A’s PSSCH transmission slots.
Scheme 1 – non-preferred resource 
In the simulation, scheme 1 with non-preferred resource delivery is evaluated. When UE-B performs resource selection, it excludes the non-preferred resources in candidate resource set identification procedure. After resource selection, if UE-B detects that the selected resource(s) is conflicted with the non-preferred resources, UE-B re-selects the transmission resource(s). 
Moreover, one type of non-preferred resource is assumed in the simulations, i.e., UE-A’s PSSCH transmission slot(s). The detail evaluation parameters are provided in Annex I. The simulation results are shown in Figure 16 and Figure 17.
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	[bookmark: _Ref83894793]Figure 16 PRR Performance in PSSCH transmission collision scenario with periodic traffic
	[bookmark: _Ref83894801]Figure 17 PRR Performance in PSSCH transmission collision scenario with aperiodic traffic


According to the evaluation results above, it is observed that the performance of inter-UE coordination scheme 2 outperforms the legacy mode 2 resource selection scheme with higher transmission reliability. If UE-A’s PSSCH transmission slot(s) is the non-preferred resource(s), the PRR performance of scheme 1 outperforms mode 2 resource selection by up to 1%-2% at the communication range of 150m in both periodic and aperiodic service. 
[bookmark: _Ref83818231]Observation 5: If UE-A’s PSSCH transmission slot(s) is the non-preferred resource(s), scheme 1 with non-preferred resource delivery outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 1%-2% PRR improvement assuming 150m communication range.
Scheme 2 – potential conflict
In the simulation, multiple unicast UE pairs are distributed on the roads, and RX UE as UE-A should always monitor the potential/expected resource conflict of the associated TX UE, and trigger resource reselection of the associated TX UE in case of the potential/expected resource conflict. In the simulation, resource conflicts between NR PSSCH RX and UL TX is simulated, e.g., when RX UE detects potential resource conflicts between NR PSSCH RX and UL TX, it can trigger resource re-selection of the TX UE. 
The general simulation assumptions can be found in Annex I of Table . The evaluation results with periodic and aperiodic traffic are shown in  - Figure 19 for the case of NR PSSCH RX and UL TX resource conflict.
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	Figure 18 PRR Performance in UL and SL resource collision scenario with periodic traffic
	[bookmark: _Ref83817947]Figure 19 PRR Performance in UL and SL resource collision scenario with aperiodic traffic


From the evaluation results, it is observed that inter-UE coordination scheme 2 can improve the transmission reliability compared with the legacy mode 2 resource selection. When resource re-selection is triggered by potential/expected resource conflict between NR PSSCH RX and UL TX, 1%-2% PRR improvement can be observed from scheme 2 assuming 150m communication range. 
[bookmark: _Ref79418329]Observation 6: For scheme 2, when resource re-selection is triggered by potential/expected resource conflict between NR PSSCH RX and UL TX, scheme 2 outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~1%-2% PRR improvement assuming 150m communication range.
3. Conclusion
This contribution focus on inter-UE coordination mechanism with the following observations and proposals:
Proposal 1: For scheme 1 with preferred resource recommendation, pair-UEs exchange their capabilities on whether the UE can be UE-A or UE-B via PC5-RRC.
Proposal 2: For scheme 1 with preferred resource recommendation, (pre-)configuration enables/disables that “only destination UE of a TB transmitted by UE-B can be UE-A” or “non-destination UE of a TB transmitted by UE-B can be UE-A”.
Proposal 3: Confirm the following working assumption with modification.
-	Working assumption At least (pre-)configuration enables/disables that a destination UE of a TB transmitted by UE-B can be UE-A, or non-destination UE of a TB transmitted by UE-B can be UE-A.
Proposal 4: For scheme 1 with non-preferred resource delivery, when resource reservation is used as coordination signaling, UE-A and UE-B are pair UEs or in the same UE group.
Proposal 5: For scheme 1 with non-preferred resource delivery, when coordination signaling is multiplexed in UE-A’s PSSCH, UE-B can be any UE whose RSRP measurement from UE-A’s PSCCH/PSSCH is above a given threshold.
Proposal 6: For scheme 2, if “non-destination UE of UE-B can be UE-A” is disabled, if the destination UE of one conflicting TB is UE-A, but destination UE of the other conflicting TB is not UE-A, the UE with UE-A as destination UE is UE-B.
Proposal 7: The following feature(s) can be enabled or disabled by (pre-)configuration.
-	Scheme 1 with preferred resource set triggered by an explicit request.
-	Scheme 1 with non-preferred resource set triggered by an explicit request.
-	Scheme 1 with preferred resource set triggered by a condition rather than request reception.
-	Scheme 1 with non-preferred resource set triggered by a condition rather than request reception.
-	Scheme 2.
Proposal 8: For condition 1-A-1, if UE-A informs the preferred resource(s) based on UE-B’s request, UE-A performs candidate single-slot resource(s) identification procedure with the following assumptions.
-	The slot n is provided by MAC layer after the time resource for coordination signaling transmission and after the starting time of UE-B’s resource selection window.
-	The interval between slot n and the time resource for coordination signaling transmission should subject to the processing time for UE-B to decode the coordination signaling.
-	The remaining PDB is provided by MAC layer before the ending time of UE-B’s resource selection window. 
Proposal 9: Confirm the working assumption on Condition 1-A-2 with the following modification,
-	Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation and simultaneous transmission constraint of UE-A.
Proposal 10: For Condition 1-A-2, to cope with half duplex constraint at UE-A, UE-A should exclude the candidate single-slot resource(s) overlapped with UL TX, LTE PSSCH TX, NR PSSCH TX of UE-A, or the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with LTE PSSCH RX, NR PSFCH RX of UE-A.
Proposal 11: For Condition 1-A-2, to cope with simultaneous transmission constraint at UE-A, UE-A should exclude the candidate single-slot resource(s) whose associated PSFCH resource is overlapped with UL TX, LTE PSSCH TX.
Proposal 12: For scheme 1, specify restriction for UE-A’s MAC layer to select the preferred resource(s) from the candidate single-slot resource set, e.g., UE-A selects orthogonal preferred resource(s) for different UE-Bs.
Proposal 13: For scheme 1 with preferred resource recommendation, UE-B informs the number of (re-)transmission(s) to UE-A in the request signaling.
Proposal 14: For scheme 1 with non-preferred resource delivery, the forms of coordination information as following are supported.
-	Resource reservation information of UE-A is used as coordination information.
-	Coordination information is multiplexed in PSSCH of UE-A’s TB (re-)transmissions.
Proposal 15: For scheme 1 with non-preferred resource delivery, if legacy resource reservation information is used as coordination information, the non-preferred resource(s) determined based on Condition 1-B-2 include:
-	Slot overlapped with UE-A’s reserved resource.
-	Slot(s) correspond to the same PSFCH occasion as UE-A’s reserved resource.
Proposal 16: For scheme 1 with non-preferred resource delivery, if coordination information is multiplexed in PSSCH of UE-A’s TB (re-)transmissions, the non-preferred resource(s) is at least determined based on Condition 1-B-1 option 2.
Proposal 17: 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 18: For scheme 2 Condition 2-A-1, if the reserved resources of multiple UE-Bs are overlapped, the executing order should be specified for UE-A to detect the expected/potential resource conflict of the multiple UE-Bs.
Proposal 19: For scheme 2 Condition 2-A-2, the expected/potential resource conflicts at UE-A include the following,
-	Time resources overlapping between PSSCH resources reserved by UE-B (or the associated PSFCH resource) and UE-A’s PSSCH transmission resources. 
-	Time resources overlapping between PSSCH resource reserved by UE-B (or the associated PSFCH resource) and UE-A’s UL/LTE transmission resource.
Proposal 20: For scheme 2, UE-A only indicates the potential resource conflict on the next reserved resource by UE-B’s SCI.。
Proposal 21: For scheme 1 with preferred resource recommendation, when UE-B is not capable of sensing or UE-B selects not to perform sensing, UE-B selects transmission resource(s) based only on the received coordination information
Proposal 22: For scheme 1 with non-preferred resource delivery, when UE-B excludes the non-preferred resources after Step 6) of Rel-16 TS 38.214 Section 8.1.4.
-	Restrict the maximum number of the non-preferred resource used for resource exclusion.
-	M_total is adjusted based on the number of excluded non-preferred resources, e.g., M_total is replaced by (M_total – excluded non-preferred resources).
Proposal 23: For scheme 1 with non-preferred resource delivery, when UE-B detects resource conflict between its PSSCH transmission resource(s) and the non-preferred PSSCH resource(s) informed by UE-A, UE-B triggers resource re-selection.
-	 Rel-16 resource re-evaluation/pre-emption operation is the baseline.
Proposal 24: SCI format 2-C additionally includes the fields of SCI format 2-A, except the cast type indicator.
Proposal 25: The request signaling is generated only when the retransmission time of a prior TB is beyond a threshold or CBR is above a threshold.
Proposal 26: Define/Configure a latency bound for coordination signaling feedback, UE-B generates request signaling(s) for a new TB transmission only after the latency bound. 
Proposal 27: For resource selection of request and coordination signaling transmission, slot n, remaining PDB, number of sub-channels, priority and resource reservation interval are determined by MAC layer.
Proposal 28: For resource selection of coordination signaling transmission triggered by explicit request, the remaining PDB provided by UE-A’s MAC layer should be before a defined/configured latency bound for coordination signaling feedback.
Proposal 29: For condition based preferred resource set transmission, unicast is used for the coordination information transmission.
Proposal 30: For condition based non-preferred resource set transmission, when resource reservation information is used as coordination information (the coordination information is determined based on Condition 1-B-2), unicast and groupcast can be used for the coordination information transmission.
Proposal 31: For condition based non-preferred resource set transmission, when MAC CE multiplexed with data is used as coordination information, all cast type can be supported for the coordination information transmission.
Observation 1: Indicating the slot offset to the starting location, instead of the whole DFN and slot index of the ending location, can significantly reduce the DCI overhead (e.g., saving 4~11 bits when the maximum size of resource selection window is no larger than 1024 slots).
Proposal 32: Introducing a maximum size (e.g.256) of resource selection window.
Proposal 33: At least the ending time location of resource selection window is indicated by a slot offset to the starting location.
Proposal 34: Introducing a reference location for indication of starting/ending time locations of request signaling.
Proposal 35: In SCI format 2-C, use single field to indicate “starting/ending time locations” and “first resource location(s)” 
Observation 2: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~5%-6% PRR improvement assuming 150m communication range, if UE-A excludes PSSCH slots which is overlapped with UE-A’s UL transmission.
Observation 3: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~1%-1.5% PRR improvement assuming 150m communication range, when UE-A excludes PSSCH slots whose PSFCH occasion is overlapped with UE-A’s UL transmission, as well as the condition that UE-A exclude PSSCH slots whose PSFCH occasion is overlapped with UE-A’s PSFCH transmission slots.
Observation 4: In the case of HD constraint and simultaneous transmission constraint scenario, scheme 1 with preferred resource recommendation outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~2%-3% PRR improvement assuming 150m communication range, if UE-A exclude PSSCH slots which is overlapped with UE-A’s PSSCH transmission slots.
Observation 5: If UE-A’s PSSCH transmission slot(s) is the non-preferred resource(s), scheme 1 with non-preferred resource delivery outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 1%-2% PRR improvement assuming 150m communication range.
Observation 6: For scheme 2, when resource re-selection is triggered by potential/expected resource conflict between NR PSSCH RX and UL TX, scheme 2 outperforms Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., ~1%-2% PRR improvement assuming 150m communication range.
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Annex I
[bookmark: _Ref95741293]Table 3 System level simulation assumption for scheme 1 scenario 
	Parameter
	value

	Deployment
	Urban scenario

	UE type
	Vehicle UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter
	Traffic type: Periodic traffic and Aperiodic traffic
For Periodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms
Packet latency requirement: 50ms
Packet size: 800 or 1200byte
For Aperiodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms+exp(50)ms
Packet latency requirement: 50ms
Packet size: random size from 200 to 2000byte with 200byte step

	Resource allocation
	Mode 2 scheme in Rel-16 and inter-UE coordination scheme 1, i.e., scheme 1 with preferred resource recommendation and scheme 1 with non-preferred resource delivery.

	Coordination signaling 
	Scheme 1 with preferred resource recommendation
· Transmission resource size: one subchannel
· Transmission latency: 10ms 
· Transmission resource selection: mode 2 in R16
Scheme 1 with non-preferred resource recommendation
· Legacy resource reservation signaling 


	Portion of slots for UL transmission 
	0 or 20% 

	Max HARQ retransmission time
	4



[bookmark: _Ref79416470]Table 4 System level simulation assumption for scheme 2 scenario
	Parameter
	value

	Deployment
	Urban scenario

	UE type
	Vehicle UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter
	Traffic type: Periodic traffic and Aperiodic traffic
For Periodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms
Packet latency requirement: 50ms
Packet size: 800 or 1200byte
For Aperiodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms+exp(50)ms
Packet latency requirement: 50ms
Packet size: random size from 200 to 2000byte with 200byte step

	Resource allocation
	Mode 2 scheme in Rel-16 and inter-UE coordination scheme

	Portion of slots for UL transmission 
	0 or 20%

	Max HARQ retransmission time
	4

	Resource reselection trigger condition
	UE A detects that the reserved resource for UE B’s transmission is conflicted with the resource reserved by other UEs or with the UL transmission of itself.
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