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1. Introduction
In RAN1#106-e meeting [1], followings are concluded for the inter-UE coordination for resource allocation enhancement: 
	Agreement
For scheme 1, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B.
· Set of resources preferred for UE-B’s transmission
· Set of resources non-preferred for UE-B’s transmission

Agreement
For scheme 2, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B
· Presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI
· FFS: UE behaviour when the presence of expected/potential resource conflict is detected by the transmitter
· FFS: Whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI

Agreement
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:
· A UE that sends an explicit request for inter-UE coordination information can be UE-B
· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A
· Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B
· Working Assumption In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:
· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A
· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B

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)

Agreement
In scheme 2, the following UE-B’s behavior in its resource (re)selection is supported when it receives inter-UE coordination information from UE-A:
· UE-B can determine resource(s) to be re-selected based on the received coordination information
· UE-B can reselect resource(s) reserved for its transmission when expected/potential resource conflict on the resource(s) is indicated
· FFS: Other details (if any) 

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)
· 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
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)

Agreement 
In scheme 1, at least the following is supported to determine inter-UE coordination information of preferred resource set:
· UE-A considers any resource(s) satisfying all the following condition(s) as set of resource(s) preferred for UE-B’s transmission
· Condition 1-A-1:
· Resource(s) excluding those overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold
· FFS: Other details (if any)
· FFS: 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
· FFS: Other details (if any)
· FFS: Condition 1-A-3:
· Resource(s) satisfying UE-B’s traffic requirement (if available)
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)

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)


In FL’s summary made in RAN1#106-e meeting [2], following issues were discussed for inter-UE coordination information design:
	FL’s observation on “Combination(s) of features to be supported for Scheme 1” in Section 9.4:
· Types of inter-UE coordination information signaling
· Option A: Set of resources preferred for UE-B’s transmission
· Option B: Set of resources non-preferred for UE-B’s transmission
· Mechanisms to trigger inter-UE coordination information transmission
· Option 1: Triggered by an explicit request
· Option 2: Triggered by a condition other than explicit request reception

· Option A with Option 1
· Supported by 19 companies
· Option A with Option 2
· Supported by 7 companies
· Option B with Option 1
· Supported by 15 companies
· Option B with Option 2
· Supported by 18 companies

FL’s observation on “Container used to send inter-UE coordination information or explicit request to trigger inter-UE coordination information” in Section 9.5:
· Inter-UE coordination information of scheme 1
· Container
· Option 1: SCI format 1-A on a PSCCH transmission
· Option A: 1st-stage SCI can be transmitted without the corresponding PSSCH in a slot
· Option B: 1st-stage SCI is transmitted together with the corresponding PSSCH in the same slot
· Option 2: New 2nd-stage SCI format (i.e. SCI format 2-C) on a PSSCH transmission
· Option C: 2nd-stage SCI can be transmitted without SL-SCH on a PSSCH transmission
· Option D: 2nd-stage SCI is transmitted together with SL-SCH on the same PSSCH transmission
· Option 3: MAC CE on a PSSCH transmission
· Option E: Inter-UE coordination information can be multiplexed with data other than coordination information
· Option F: Inter-UE coordination information is not multiplexed with data other than coordination information
· Option 4: PC5-RRC signaling
· Option E: Inter-UE coordination information can be multiplexed with data other than coordination information
· Option F: Inter-UE coordination information is not multiplexed with data other than coordination information
· Inter-UE coordination information of scheme 2
· Container
· PSFCH format 0
· New PSFCH format
· Explicit request for scheme 1
· Container
· Option 1: SCI format 1-A on a PSCCH transmission
· Option 2: New 2nd-stage SCI format (i.e. SCI format 2-C) on a PSSCH transmission
· Option 3: MAC CE on a PSSCH transmission
· Option 4: PC5-RRC signaling
· Information conveyed on the explicit request
· TX priority
· Remaining PDB
· Number of sub-channels
· Indication of scheme 1 information type
· Resource pool
· Number of retransmission 
· Resource selection window
· Resource reservation interval
· Non-monitored slot of UE-B
· Destination ID of UE-B’s transmission 
· Granularity of a resource 
· Candidate resource ratio X%
· Reserved resource for UE-A’s transmission of inter-UE coordination information to UE-B
· Number of preferred resources to be reported by UE-A 
· Set of preferred or non-preferred resources for UE-B’s transmission determined at UE-B
· UE-A ID
· UE-B ID
· Maximum number of reported resources
· PDB or time to report for the inter-UE coordination information
· Intended recipient 
· Nature of the transmission


In this contribution, we continue to discuss the inter-UE coordination mechanism in mode 2 resource allocation for enhanced reliability and reduced latency. 

2. Discussion
According to the timeline of sidelink enhancement work item, since only two meetings are left to finalize RAN1 specification work, it would be necessary to focus on essential issues upon the agreed parts. Next, it would be possible to continue to discuss remaining optimization issues if time is allowed further. Following is the list of the essential issues and some open issues in this agenda. 
· Essential issues
· E1: Remaining details on agreed condition (i.e., Condition 1-A-1/1-B-1/2-A-1/2-A-2) to generate inter-UE coordination information
· E2: Contents to be supported for inter-UE coordination
· Contents of the inter-UE coordination in Scheme 1 including indication form of the set of resource(s)
· Contents of the explicit request in Scheme 1
· Contents of the inter-UE coordination in Scheme 2
· E3: Container to be supported for inter-UE coordination including processing timeline
· Container for inter-UE coordination information in Scheme 1
· Container for an explicit request for the inter-UE coordination information in Scheme 1
· Container for inter-UE coordination information in Scheme 2
· E4: Details on how UE-B uses or discards inter-UE coordination information in its resource (re)selection 
· E5: How (pre)configuration enables or disables or controls feature of the inter-UE coordination
· Optimization issues 
· O1: Condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B
· O2: Details on a condition to trigger inter-UE coordination information in Scheme 1
· O3: Additional condition(s) on being UE-A and UE-B
· O4: Whether/how to specify additional condition(s) to generate the inter-UE coordination information

Proposal 1: For inter-UE coordination information, RAN1 resolves following essential issues first:
· E1: Remaining details on agreed condition (i.e., Condition 1-A-1/1-B-1/2-A-1/2-A-2) to generate inter-UE coordination information
· E2: Contents to be supported for inter-UE coordination
· Contents of the inter-UE coordination in Scheme 1 including indication form of the set of resource(s)
· Contents of the explicit request in Scheme 1
· Contents of the inter-UE coordination in Scheme 2
· E3: Container to be supported for inter-UE coordination including processing timeline
· Container for inter-UE coordination information in Scheme 1
· Container for an explicit request for the inter-UE coordination information in Scheme 1
· Container for inter-UE coordination information in Scheme 2
· E4: Details on how UE-B uses or discards inter-UE coordination information in its resource (re)selection 
· E5: How (pre)configuration enables or disables or controls feature of the inter-UE coordination

2.1. Essential issues
2.1.1. E1: Remaining details on agreed condition (i.e., Condition 1-A-1/1-B-1/2-A-1/2-A-2) to generate inter-UE coordination information
On Condition 1-A-1, it is necessary to clarify the meaning of “Resource(s)” and “a RSRP threshold”. First of all, it can be considered to reuse the RSRP threshold used in Rel-16 Mode 2 RA procedure. In this case, the RSRP threshold would be determined by TX priority value and RX priority value. The RX priority value would be simply derived by SCI(s) received by UE-A to generate inter-UE coordination information. If the inter-UE coordination information transmission is triggered by UE-B’s request, and if the request includes TX priority value for UE-B’s transmission, UE-A can use this value for the TX priority value to determine the RSRP threshold. On the other hand, if the inter-UE coordination information is triggered when a condition is met, the TX priority value for the RSRP threshold could be (pre)configured. 
Proposal 2: For Condition 1-A-1, the RSRP threshold is determined the i-th field in sl-Thres-RSRP-List, where 
· Where 
·  is the value of the priority field in a received SCI format 1-A
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
·  is the priority of UE-B’s transmission provided by UE-B’s explicit request.
· if the inter-UE coordination information is triggered without UE-B’s explicit request,
·  is a (pre)configured value. 

When UE-B performs its own resource (re)selection procedure, the UE-B will use its traffic requirement including resource selection window, sub-channel number, resource reservation period, and resource reselection counter. If the request signalling provides such information to UE-A, the form of the preferred resource set can be a form of a candidate single-slot resource, denoted by R_x,y, as in Rel-16 Mode 2 RA. In this case, UE-A could perform Step 6) in Rel-16 Mode 2 RA as if UE-A is UE-B. 
However, when the inter-UE coordination information is triggered without the explicit request, UE-A may not know how UE-B’s transmission or its TX pattern looks like. If UE-A’s assumption on the sub-channel number, resource reservation period, and resource reselection counter is quite different from those of UE-B’s transmission, UE-B would not directly use the set of candidate single-slot resources provided by UE-A’s inter-UE coordination information. Instead, it can be considered that the preferred resource set is a form of the set of sub-channels. 
To reduce specification work, the form of the preferred resource set could be commonly designed for both cases with and without an explicit request. In this case, the form the of preferred resource set could be the set of sub-channels, and the UE-A can choose a subset of the preferred resources that can accommodate UE-B’s traffic requirement which is provided by UE-B’s request. For instance, the number of contiguous sub-channels in the preferred resource set would be larger than the sub-channel number provided by UE-B’s request. 
Proposal 3: For Condition 1-A-1, the form of the preferred resource set is the set(s) of contiguous sub-channels
· if the inter-UE coordination information is triggered by an explicit request
· the number of contiguous sub-channels is equal to or larger than the number of sub-channels to be used for UE-B’s transmission
· the resource period of the set is equal to the resource reservation period to be used for UE-B’s transmission
· the number of resource periods of the set is equal to or larger than the resource re-selection counter
· sub-channel(s) in the first period in the set is within a resource selection window
· Otherwise
· sub-channel(s) in the first period in the set is within a (pre)configured reference window

On Condition 1-B-1, it is necessary to clarify how to use RSRP measurements. Considering that UE-A can inform high interference resources to UE-B to protect UE-B’s transmission, the non-preferred resource set can include reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold. In this case, the RSRP threshold could be defined in a similar manner of Condition 1-A-1. 
In RAN1#106 E-meeting, it was discussed that the possibility that UE-A informs its reception resource to UE-B to protect UE-A’s reception when the RSRP measurement for the reception resource is smaller than a RSRP threshold. However, in case of periodic reservation, it is always not guaranteed that a TX UE transmits PSCCH/PSSCH to UE-A in the reserved resources. In this case, UE-B would unnecessary to avoid reserved resources of other UE(s), and it can results that UE-B uses high interference resources for its own transmission especially when the congestion level is high. Even for UE-A’s reception resource, it is necessary to consider to protect UE-B’s transmission. In this case, how to use its RSRP measurement including the RSRP threshold would be the same with the above case. In this stage, we prefer focusing on protecting UE-B’s transmission. 
Proposal 4: For Condition 1-B-1, reserved resource(s) of other UE are identified when its RSRP measurement is larger than a RSRP threshold where the RSRP threshold is determined the i-th field in sl-Thres-RSRP-List, where 
· Where 
·  is the value of the priority field in a received SCI format 1-A
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
·  is the priority of UE-B’s transmission provided by UE-B’s explicit request.
· if the inter-UE coordination information is triggered by a condition,
·  is a (pre)configured value. 
The form of the non-preferred resource set would be the set(s) of contiguous sub-channel(s), and each set would be associated with reserved resources of other UE identified by UE-A. 
Proposal 5: For Condition 1-B-1, resource(s) is the set(s) of contiguous sub-channel(s). 
· the number of contiguous sub-channels in the set is determined by the number of sub-channels of the reserved resource(s) of other UE identified by UE-A.

For Condition 1-A-1 and Condition 1-B-1, since TRIV and resource reservation period are applied to a slot domain belonging to a TX resource pool, if UE-A and UE-B have different understanding on the TX resource pool, the inter-UE coordination information sent by UE-A would be inaccurate at UE-B side. Considering that UE-A may perform sensing operation for its TX resource pool, when UE-B’s transmission is associated with different TX resource pool, UE-A may not have sufficient sensing results even though UE-B’s request can indicate a TX resource pool for UE-B’s transmission. To alleviate this problem, UE-A is provided with a TX resource pool before UE-B’s request to perform sensing operation for the UE-B’s TX resource pool. Another approach is that UE-A is chosen among UEs having the same TX resource pool with UE-B. In this case, the RS used for RSRP measurement and the RSRP threshold list would be also the same between UE-A and UE-B according to a TX resource pool configuration. 
Proposal 6: For Condition 1-A-1 and Condition 1-B-1, UE-A is provided by a TX resource pool of UE-B’s transmission via PC5-RRC signaling before performing inter-UE coordination.

For Condition 2-A-1, the UE-A needs to transmit the resource conflict indication only if the overlapping PSSCH transmissions are really problematic at the RX UE side. In this case, it can be considered that UE-A is closed to UE-B enough, and a RSRP measurement of reserved resources of other UE identified by UE-A is high enough. To be specific, the RSRP measurement based on UE-B’s transmission at UE-A side would need to be larger than a (pre)configured threshold to ensure that UE-A is closed to UE-B enough. In case of the RSRP measurement of other UE’s reserved resources at UE-A side would be larger than a RSRP threshold which is determined by the priority of UE-B’s transmission and the priority of other UE’s transmission. Meanwhile, if the portion of the overlapping resources is small, the RX UE may successfully decode the TB. In this case, the UE-A may not need to transmit the resource conflict indication to the UE-B. Considering pre-emption mechanism, it can be considered that UE-A only indicates pre-emption occurrence at UE-B side. Since TRIV and resource reservation period is applied to a slot domain belonging to a TX resource pool, UE-A and UE-B need to have the same TX resource pool to have a common understanding on the reserved resources. In this case, UE-A will use UE-B’s SCI received in UE-A’s TX resource pool. 
Proposal 7: For Condition 2-A-1, UE-A identifies reserved resources of other UE when at least one of followings are met:
· RSRP measurement(s) for other UE’s reserved resource(s) are larger than a (pre)configured threshold at UE-A side
· RSRP threshold is determined by a combination of the priority value of UE-B’s transmission and the priority value of reserved resources of other UE
· RSRP measurement(s) for UE-B’s reserved resource(s) are larger than a (pre)configured threshold at UE-A side
· UE-A observes that the pre-emption conditions are met at UE-B side
· Priority value of UE-B’s transmission is larger than priority value of pre-empting transmission
· Priority value of pre-empting transmission is smaller than (pre)configured threshold
· The portion of RBs/sub-channels shared by different PSSCHs is larger than a (pre)configured threshold at UE-A side
· UE-A receives UE-B’s SCI and other UE’s SCI in slot(s) belonging to UE-A’s TX resource pool. 

On Condition 2-A-2, when distance-based operation (i.e. groupcast PSSCH scheduled by a SCI format 2-B) is used, distance between UE-A and UE-B could be used to determine the inter-UE coordination information. For instance, when the UE-A is outside the communication range requirement from UE-, the UE-A does not need to transmit resource conflict indication as shown in Figure 1. 
[image: ]
Figure 1: Example of Scheme 2 for PSCCH/PSSCH with distance-based operation.
Proposal 8: For Condition 2-A-2, UE-A determines that UE-A does not expect to perform SL reception from UE-B due to half duplex operation when following condition is met:
· For the case when “TX-RX distance-based HARQ feedback” is enabled, 
· When UE-A’s location is within communication range requirement from UE-B’ location.

2.1.2. E2: Contents to be supported for inter-UE coordination
To minimize specification work, we prefer to have a common design for indicator to indicate the set of preferred resource set or the set of non-preferred resource set. In this case, it would be helpful to have a common form for the preferred resource set and the non-preferred resource set, which is the set(s) of contiguous sub-channels in the same or different slot(s). To express the set(s) of contiguous sub-channels, the existing FRIV and TRIV and reservation resource period could be reused rather than introducing new mechanism. Since the current FRIV and TRIV can indicate additional two resources with respect to the reference point, it can be considered that the inter-UE coordination information can include more than one pairs of FRIV and TRIV. Considering that UE-B may need to have sufficient processing time to decode inter-UE coordination information from UE-A and to prepare PSCCH/PSSCH transmission, the reference point of the first set of TRIV and FRIV would need to be T_proc,0+T_proc,1 after the inter-UE coordination information transmission timing. Next, since the current FRIV and TRIV can indicate at most 31 slots later than the reference point, the reference point of the second set of TRIV and FRIV needs to be set to the last location indicated by the previous set of TRIV and FRIV. In this case, as the number of sets of TRIV and FRIV increases, the time window that can be indicated by the inter-UE coordination information will increase. To express non-contiguous sub-channels in a slot, different set of TRIV and FRIV with the same reference point could be used as well. For instance, the inter-UE coordination in Scheme 1 can include 4 sets of (FRIV, TRIV) with the same or different reference point to indicate the set of resources preferred or non-preferred for UE-B’s transmission as shown in Figure 2.
[image: ]
Figure 2: Example of indicator to indicate the set of resources in Scheme 1.

When the inter-UE coordination information is triggered by an explicit request, UE-A is a destination of a TB transmitted by UE-B. If UE-B transmits more than one requests to different UE-As, it would be necessary to define how UE-B recognize that the received inter-UE coordination information is transmitted by which UE-A. For simplicity, UE-A provides target destination ID to be used for UE-B’s transmission. If the inter-UE coordination information is triggered by UE-B’s request, the request can provide this information. If the inter-UE coordination can be commonly used by multiple UEs, then the value of the target destination ID will be set to a (pre)configured value. 

Proposal 9: In Scheme 1, the contents of the inter-UE coordination information includes at least followings:
· Indicator to indicate either preferred resource set or non-preferred resource set
· the set of resources preferred or non-preferred resource set is indicated by one or more of (TRIV, FRIV, resource reservation period)-pairs
· Reference point of the first (TRIV, FRIV, resource reservation period)-pair is T_proc,0+T_proc,1 slots after the end of the inter-UE coordination information transmission.
· Reference point of the first (TRIV, FRIV, resource reservation period)-pair is indicated by the inter-UE coordination among
· Reference point of the previous (TRIV, FRIV, resource reservation period)-pair
· Last resource indicated by the previous (TRIV, FRIV, resource reservation period)-pair
· Target destination ID to be used for UE-B’s transmission

For the inter-UE coordination information transmission triggered by UE-B’s request, since UE-A is a destination of a TB transmitted by UE-B, UE-B’s request needs to include some information that can be used by UE-A to determine whether the UE-A is the destination UE or not. In case of unicast, since UE-A and UE-B will be PC5-RRC connected, UE-B’s source ID could be used. However, for other cast types, UE-B’s source ID would not be helpful for UE-A to determine whether UE-A is the destination UE or not. Alternatively, destination ID to be used for UE-B’s transmission could be sent together with the request. In this case, when UE-A receives the request including destination ID which UE-A is interested in, UE-A can determine that the request from the UE-B is valid. Considering that UE-A receives multiple requests from different UE-B, UE-B’s source ID also needs to be included in the request to distinguish which UE-B transmits the request. 
After UE-B transmits an explicit request to UE-A, UE-B would postpone its resource (re)selection and wait the inter-UE coordination information from UE-A. On the other hand, depending on the congestion level, UE-A may not have chance to transmit the inter-UE coordination to UE-B. In this case, it would be needed to introduce the concept of PDB for the inter-UE coordination information. If UE-B does not receive the inter-UE coordination information until the PDB of the inter-UE coordination, UE-B will perform its resource (re)selection without the inter-UE coordination information. 
It would be useful the form of the preferred resource set looks like TX pattern associated with the UE-B’s transmission. The TX pattern is derived by sub-channel number, number of (re)transmission, resource reservation period, and resource reselection counter. Moreover, in case of Condition 1-A-1 and Condition 1-B-1, TX priority can be used to determine the RSRP threshold to determine high interference resources. UE-B’s resource selection window can be used to efficiently reduce payload size of the indicator to indicate the set of resources. 
Proposal 10: Explicit request signaling for inter-UE coordination includes at least followings: 
· Source ID to be used for UE-B’s transmission
· Destination ID to be used for UE-B’s transmission
· PDB for the inter-UE coordination information
· Resource (re)selection parameters to be used for UE-B’s transmission
· TX priority
· Number of sub-channels
· Number of retransmissions
· Resource reservation period
· Reselection counter 
· Location and size of resource selection window

In Scheme 2, UE-A will generate the existence of the resource conflict on the resources indicated by UE-B’s SCI based on UE-A’s SL or UL transmission occasion(s) and/or the location of other UEs’ reserved resources identified by UE-A. To be specific, to determine half-duplex problem between UE-B and UE-A, the UE-A can check whether the resources indicated by UE-B’s SCI are overlapping with UE-A’s SL or UL transmission occasion(s) or LTE SL transmission/reception occasion. 
Meanwhile, after UE-A receives SCI(s) from UE-B, it is not always guaranteed that the next resources reserved by these SCI(s) will use the same setting of source ID, destination ID, and cast type. In other words, unlike resource collision problem, half-duplex problem in the next reservation period could be no longer problem especially when UE-B uses the resources in the next reservation period for a PSCCH/PSSCH with different set of source ID and/or destination ID. 
In summary, for a given periodic reserved resources indicated by UE-B, following cases needs to be considered for determining the existence of the half-duplex problem:
· Case 1: Resources reserved by a SCI are used for PSCCH/PSSCH transmission to UE(s) including UE-A.
· Case 2: Resources reserved by a SCI are used for PSCCH/PSSCH to UE(s) other than UE-A.
Since UE-A may not know how UE-B will use its next reserved resources and UE-B may not know which UE transmits the coordination information, it can be considered that UE-A indicates UE-A’s assumption to determine the existence of the potential resource conflict on the resources indicated by UE-B’s SCI. In this case, UE-B can decide whether or how to use the received coordination information depending on how the UE-B will use its next reserved resources. For instance, if UE-B receives resource conflict indication with half-duplex problem flag, and if UE-B will use its reserved resources for PSCCH/PSSCH transmission to UEs other than UE-A, then UE-B can discard the received resource conflict indication. 
In our view, the location of the resource(s) with resource conflict and the target receiver of the inter-UE coordination information will be implicitly indicated by a PSFCH resource used for the inter-UE coordination information transmission as specified in section 2.1.3. 
Proposal 11: In Scheme 2, the contents of the inter-UE coordination information includes at least following:
· Indicator to indicate the condition for generating inter-UE coordination information 
· Condition 2-A-1
· Condition 2-A-2

2.1.3. E3: Container to be supported for inter-UE coordination including processing timeline
All the conditions to be used for generating the coordination information needs to be known to UE-A before the UE-A prepares and transmits the coordination information as shown in Figure 3. For instance, in Figure 3, UE-A cannot use UL grant received after the coordination information signaling to generate the coordination information.
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Figure 3: Example of timeline of inter-UE coordination.
The processing time to decode PSCCH and/or PSSCH or UL grant to be used for inter-UE coordination information needs to be considered. For simplicity, T_proc,0 can be inherited to represent this processing time. In Scheme 1, the inter-UE coordination information would be transmitted on SCI and/or PSSCH, so the processing time for PSCCH and/or PSSCH preparation needs to be further considered. In this case, T_proc,1 or T_1 can be reused to express this processing time.
Proposal 12: In Scheme 1, SCI(s) received by UE-A before slot n-(T_proc,0+T_proc,1) can be used to determine the inter-UE coordination information which is transmitted in slot n.
In case of Scheme 2, the inter-UE coordination information would be transmitted on PSFCH format. In this case, the total processing time to prepare the coordination information signaling would be T_proc,0 or T_0 can be reused to express this processing time.
Proposal 13: In Scheme 2, SCI(s) received by UE-A or resource(s) where UE-A does not expect to perform SL reception from UE-B known by UE-A before slot n-T_proc,0 can be used to determine the inter-UE coordination information which is transmitted in slot n.

For Scheme 1, the candidates for the container are new 2nd SCI format, and PSSCH (MAC CE or PC5-RRC signaling). In this case, the UE-A may need to perform resource (re)selection procedure at least for the transmission of the inter-UE coordination information. If the UE-A already has selected resources for its own transmission, the UE may use them for transmitting the coordination information. 
If UE-A can transmit the inter-UE coordination information for each UE (group), UE-B may need to know source ID and/or destination ID corresponding to the inter-UE coordination information to check the validity of the received inter-UE coordination information. In this case, when the 2nd SCI format is used as container for the inter-UE coordination information, this 2nd SCI format needs to include at least L1-source ID and L1-desitmation ID, and then the 2nd SCI format size could be excessively large. Moreover, if the PSSCH associated with the 2nd SCI transmits a TB, additional SCI fields (such as HPN, NDI, RV, HARQ feedback enabled/disabled, and/or cast type indicator) may also need to be included as well, and the effective payload size for the inter-UE coordination information would be further reduced. 
Meanwhile, considering interleaving pattern used in polar coding, the maximum number of input bits excluding 24-bit CRC will be 140 bits. Furthermore, since the maximum number of encoded bits of the mother code used for SCI encoding is 512 bits, the maximum payload size for the 2nd SCI format would need to be further reduced considering SCI detection performance. In those point of views, it is not preferable that the payload size for 2nd SCI for the inter-UE coordination information is too large. On the other hand, if the 2nd SCI only on PSSCH without SL-SCH is supported to achieve repetition gain further, it is necessary to investigate whether or how to convey the remaining L2-source ID and L2-desitation ID bits which are supposed to be known after decoding MAC PDU. If these information is conveyed on the 2nd SCI, the payload size of the 2nd SCI format needs to be increased further or the payload size of the inter-UE coordination information would be limited to keep the total payload size of the 2nd SCI format. 
Considering UE complexity, it would be necessary to keep the total number of SCI format sizes. In other words, if the new 2nd SCI format is introduced for the inter-UE coordination information, its size needs to be matched with other existing SCI formats. For instance, the size of the 2nd SCI format could be the same as that of SCI format 2-B. In this case, when this SCI format schedules a TB on PSSCH transmission, the payload size of the inter-UE coordination information would be roughly 14 bits. Even if this SCI format does not schedule a TB on PSSCH transmission, the payload size of the inter-UE coordination information would be 0 bits since the SCI needs to convey both L2-source ID of 24 bits and L2-desitnatoin ID of 24 bits. Moreover, when the new 2nd SCI format only is transmitted on a PSSCH, the 2nd SCI mapping rule including its starting symbol location in the specification needs to be updated. Alternatively, if this SCI format schedules a TB conveying only the remaining L2-IDs, the payload size of the inter-UE coordination information will be increased into 24 bits. 
Observation 1: When the inter-UE coordination information in Scheme 1 is conveyed on the 2nd SCI format, the mother code rate of the polar coding used for the 2nd SCI encoding could be extremely larger than those of the existing 2nd SCI formats in Rel-16. 
Proposal 14: If the new 2nd SCI format(s) are introduced for inter-UE coordination information and/or its explicit request, the total number of SCI format sizes is kept compared to Rel-16 NR sidelink.
· FFS: Details on how to perform size matching for different SCI formats
Proposal 15: If the new 2nd SCI format(s) are introduced for inter-UE coordination and/or its explicit request, a UE transmits a TB together with the new 2nd SCI format on the same PSSCH. 
· A TB transmitted together with the new 2nd SCI format includes at least the remaining L2-source ID and L2-destinaton ID

Another approach is the inter-UE coordination information in Scheme 1 is conveyed by MAC CE on PSSCH. In this case, the RX UE can derive L2-source ID and L2-destination ID from the received 2nd SCI and the received TB. The conventional 2nd SCI format could be reused to schedule the inter-UE coordination information. When the MAC CE is used for the container of the inter-UE coordination information, the payload size could be relatively large. Moreover, when the MAC CE is used, the relevant processing time would be few msec. For instance, the MAC CE is known to UE-B 3*Number of slots in a subframe+1 slots after the end of PSFCH associated with PSSCH containing the inter-UE coordination information. 
Observation 2: When the inter-UE coordination information in Scheme 1 is conveyed on MAC CE, its payload size could be larger than that of the case of using 2nd SCI format at the expense of the processing time (e.g. roughly 6 mesc). 
It can be considered that the inter-UE coordination information is conveyed by PC5-RRC signaling. In this case, the relevant processing time for achieving the coordination information could be few tens or hundreds msec. Moreover, to use PC5-RRC signaling, the coordination information can be transmitted on a single or multiple unicast PSSCH(s). Since the inter-UE coordination information is transmitted on TB(s), the UE would need to transmit the inter-UE coordination information for every retransmissions of the TB(s). 
Observation 3: When the inter-UE coordination information in Scheme 1 is conveyed on PC5-RRC signaling, the processing time could be excessively larger (e.g. few tens or hundreds msec) compared to the case of using 2nd SCI format or MAC CE. Also, it requires PC5-RRC connection between UE-A and UE-B. 
In RAN1#106 E-meeting, it was discussed that the possibility of multiplexing the inter-UE coordination information with UE-A’s other data. However, according to the Rel-16 LCP procedure, MAC PDUs with different destination ID cannot be multiplexed in the same TB. Depending on the design of the destination ID of the inter-UE coordination information and its request, it may or may not possible to multiplex them with other data. 
Observation 4: According to Rel-16 LCP procedure, MAC PDUs with different destination ID cannot be multiplexed in the same TB. In this case, when inter-UE coordination information and other data have different destination ID, it is not possible that the inter-UE coordination information is multiplexed with data other than coordination information. 
Proposal 16: For the container of Scheme 1 coordination information and its request, support MAC CE on PSSCH
· if UE-A has a data with the same destination ID of the inter-UE coordination information, UE-A can transmit the data together with the inter-UE coordination information in the same TB
· if UE-B has a data with the same destination ID of the request for the inter-UE coordination information, UE-B can transmit the data together with the request in the same TB

When the inter-UE coordination information is triggered by UE-B’s request, UE-B can provide destination ID to be used its transmission to UE-A via UE-B’s request. For simplicity, the destination ID of the PSCCH/PSSCH for UE-B’s request could be set to the destination ID to be used for UE-B’s transmission. In this case, if UE-A is interested in UE-B’s destination ID, then UE-A can transmit the inter-UE coordination information to UE-B. In this case, UE-A can use the source ID of the PSCCH/PSSCH for the request as the destination ID of the PSCCH/PSSCH for the inter-UE coordination information. In case of groupcast, the destination ID to be used for UE-B’s transmission could be used for UE-B to recognize whether UE-A sending the inter-UE coordination information is a destination of a TB to be transmitted by UE-B or not. Therefore, the source ID of the PSCCH/PSSCH for the inter-UE coordination information can be set to the destination ID to be used for UE-B’s transmission. 
When the inter-UE coordination information is triggered without UE-B’s request, the inter-UE coordination information could be commonly used by multiple UE-Bs. In this case, the destination ID of the PSCCH/PSSCH for the inter-UE coordination information can be set to a (pre)configured value. If UE-B is (pre)configured with the destination ID for the inter-UE coordination information, UE-B can receive the inter-UE-coordination information from UE-A. If Condition 1-B-2 is supported, the UE-B needs to know whether the inter-UE coordination information is transmitted by its destination UE or not. In this case, the source ID of the PSCCH/PSSCH for the inter-UE coordination information can be set to the destination ID which UE-A is interested in. If the destination ID of UE-B’s transmission is matched with the destination ID which UE-A is interested in, then UE-B can use the inter-UE coordination information from UE-A in its resource (re)selection. 
Meanwhile, the priority value of the inter-UE coordination information and/or its explicit request don’t need to be the same as that of UE-B’s transmission. To manage congestion due to inter-UE coordination, the priority value(s) could be (pre)configured. To differentiate priorities between inter-UE coordination-related signaling, it can be considered that the priority value of the inter-UE coordination signaling could be different depending on the priority value of UE-B’s transmission. 
Proposal 17: For the container of the request for the inter-UE coordination information in Scheme 1,
· Source ID is set to the source ID to be used for UE-B’s transmission 
· Destination ID is set to the destination ID to be used for UE-B’s transmission 
· SL HARQ-ACK enabled/disabled, and priority value are (pre)configured
Proposal 18: For the container of the inter-UE coordination information in Scheme 1,
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
· Source ID is set to the destination ID of UE-B’s request
· Destination ID is set to the source ID of UE-B’s request
· if the inter-UE coordination information is triggered without UE-B’s explicit request,
· Source ID is set to the target destination ID of UE-B’s transmission
· Destination ID is set to a (pre)configured value
· SL HARQ-ACK enabled/disabled, and priority value are (pre)configured

For Scheme 2, it can be considered to reuse a PSFCH format for indicating the existence of resource conflict on the resources indicated by UE-B’s SCI. In the perspective of UE-B, it would be beneficial to distinguish SL HARQ-ACK feedback and the coordination information in Scheme 2. To be specific, when the UE-B receives ACK from the RX UE, the UE-B will not perform retransmission or resource (re)selection for the same TB even though the UE-B receives the coordination information in Scheme 2. 
When the coordination information is transmitted on slot n, UE-A can only considers factors that can cause resource conflict before the slot n-T_proc,0. In this case, if the time gap between the coordination information signaling occasion and the resources with resource conflict is large, the benefit of using Scheme 2 would be limited. To be specific, if the PSFCH determination rule for SL HARQ-ACK feedback is directly reused for Scheme 2, UE-A may not use scheduled UL resources of UE-A and/or SCI or another coordination information received after the coordination information transmission occasion as shown in Figure 4. Even for SCI reception, it is not always guaranteed that the UE transmitting later SCI (green color) is capable of receiving the coordination information. Considering that the resource reservation period could be few hundreds of msec, this approach will not fully cover resource conflicts caused by aperiodic UL or SL transmission(s). 
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Figure 4: Example of timeline of the inter-UE coordination in Scheme 2.
To mitigate this inefficiency, it can be considered that the coordination information for a resource indicated by UE-B’s SCI is located near the resource itself rather than the location of the SCI providing the information about the reserved resource. Considering specification work load, it can be considered to reuse the PSFCH resource determination rule for SL HARQ-ACK feedback except that the applying order in time domain is reverse, and the minimum time gap between PSFCH-to-PSSCH can be large. To be specific, for a given resource with potential resource conflict, its associated PSFCH resource for the coordination information will be located in the most recent PSFCH occasion K slots before the resource with potential resource conflict as shown in Figure 5. Considering processing time for re-evaluation/pre-emption checking, the minimum time gap between the coordination information transmission occasion and the resource with potential/expected resource conflict will be T_3 or T_proc,1. In this approach, the UE-A can use all the resource conflict factor such as SCI or UL grant or another coordination information known to the UE-A T_proc,0+T_proc,1 slots before the resource with potential/expected resource conflict as shown in Figure 5. 
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Figure 5: Example of timeline of the inter-UE coordination in Scheme 2.
As mentioned in previous section, since UE-A may not know how UE-B will use its next reserved resources, UE-A needs to indicates UE-A’s assumption to determine the existence of the potential resource conflict on the resources indicated by UE-B’s SCI. In this case, depending on UE-A’s assumption, different PSFCH resource and/or different PSFCH state could be used for the inter-UE coordination information in Scheme 2. 
Proposal 19: For the container of coordination information in Scheme 2, support PSFCH format.
· PSFCH resource set is separately configured for PSFCH resource set for SL HARQ-ACK feedback
· PSFCH timing is derived from the resources with potential/expected resource conflict
· UE-A transmits a PSFCH in a last slot that includes PSFCH resources for inter-UE coordination and is at least T_3 slots of the resource pool before the resource(s) with potential/expected resource conflict
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate either Condition 2-A-1 or Condition 2-A-2 

2.1.4. E4: Details on how UE-B uses or discards inter-UE coordination information in its resource (re)selection
In Scheme 1, UE-B will use the received inter-UE coordination information after the UE-B triggers resource (re)selection procedure for its own transmission. Moreover, the coordination information needs to be valid for UE-B’s resource (re)selection procedure. In other words, the resource set provided by the inter-UE coordination information needs to be related to the resources within UE-B’s resource selection window. 
If the destination ID to be used for UE-B’s transmission is not the same as the target destination ID of the coordination information, the information would be invalid. For instance, if the inter-UE coordination information is resource set which is preferred or not preferred for UE-A’s reception, and if the UE-B will not transmit PSCCH/PSSCH to the UE-A, the UE-B does not need to use the information for UE-B’s resource (re)selection procedure. 
Considering the accuracy of the inter-UE coordination information in Scheme 1, UE-B may need to consider radio distance or geographical distance between UE-A and UE-B to decide whether or not to use the information transmitted from UE-A. Depending on the intended receiver(s) of the inter-UE coordination information, the UE-B could use the information based on the cast type of its own transmission. Even for the broadcast, the inter-UE coordination information sent by UE-A could be used for UE-B’s resource (re)selection procedure to ensure UE-A can receive the broadcast message sent by the UE-B. 
Proposal 20: In Scheme 1, for the condition of using the inter-UE coordination information at UE-B side, at least one of followings is met:
· When UE-B triggers resource (re)selection for its own transmission (i.e. UE-B has data to transmit), or
· When receiving the valid inter-UE coordination information with satisfying one or more of following conditions
· E.g. the information is for a PSCCH/PSSCH to be transmitted by UE-B, or
· E.g. Destination ID of a PSCCH/PSSCH to be transmitted by UE-B is matched with target destination ID of the information, or
· E.g. Parameter setting (e.g. priority, sub-channel number, TX reservation period, and/or C_resel) of a PSCCH/PSSCH to be transmitted by UE-B is matched with target parameter setting of the information
· E.g. RSRP measurement based on the container of the information at UE-B side is higher than the (pre)configured RSRP threshold.

In Rel-16 resource (re)selection procedure, when the ratio of the candidate resources over a resource selection window is smaller than (pre)configured threshold X%, the UE finds candidate resources again with the boosted RSRP threshold. If the inter-UE coordination information can cause the case where the RSRP threshold is boosted, UE-B may use reserved resources of other UEs for PSCCH/PSSCH transmission. It would have impact on Rel-16 UE which determine candidate resources and selected resource based on the received SCI only. In this case, it can be considered that at least RSRP threshold for RX pattern associated with the received SCI will be boosted only if the ratio of the candidate resources determined based on the received SCI only is smaller than X%. In other words, the inter-UE coordination information could be applied after Step 7) in Rel-16 Mode 2 RA. 
Proposal 21: In Scheme 1, UE-B applies the set of resources provided by the inter-UE coordination information after Step 7) in resource (re)selection procedure. 

On Scheme 1 with Option A, it is supported that the possibility of that UE-B uses resource(s) outside the preferred resource set for a certain condition. One possible scenario is that the number of preferred resources within UE-B’s resource selection window is too small. In this case, UE-B can choose high interference resources identified by UE-B’s sensing results for its transmission. Another scenario is that the final number of candidate resources is too small. When UE-B determines to use resources not belonging to the preferred resource set, UE-B can prioritize to use resources in a slot where the preferred resource is present since it is understood that UE-A can still perform SL reception from UE-B in the slot. 
Proposal 22: In Scheme 1 with Option A, UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when at least one of following condition(s) are met:
· if the portion of preferred resources over UE-B’s resource selection window is smaller than a (pre)configured threshold, or
· if the ratio of candidate resources within UE-B’s resource selection window after applying the inter-UE coordination information is smaller than a (pre)configured threshold

On Scheme 1 with Option B, it is necessary to clarify the cases when UE-B does not support sensing/resource exclusion. In our understanding, a resource pool could be configured with one or more of resource allocation type (e.g. full sensing-based resource selection, partial sensing-based resource selection, random resource selection). In this case, Option B could be used when the TX resource pool associated with UE-B’s transmission enables random resource selection only. 
Proposal 23: In Scheme 1, Option B is supported when TX resource pool associated with UE-B’s transmission enables random resource selection only. 

Depending on the decision on details of Condition 1-B-1 and Condition 1-B-2, it is possible that the non-preferred resources have different characteristics. If the non-preferred resource is to avoid half-duplex problem, UE-B shall exclude these non-preferred resources in its resource (re)selection for PSCCH/PSSCH transmission to UE-A. However, if the non-preferred resource is associated with high interference resource, UE-B may or may not use it in its resource (re)selection depending on the ratio of the candidate resources over UE-B’s resource selection window. 
Proposal 24: In Scheme 1, if the non-preferred resource sets are determined by different conditions, UE-B can use each set with different priorities in its resource (re)selection. 

According to Rel-16 Mode 2 RA, a UE excludes all the possible candidate resources associated with non-monitored slot of the UE. However, if UE-A has sensing results for the non-monitored slots of UE-B, and if UE-A can provide inter-UE coordination information generated by the sensing results, UE-B can skip Step 5) and use the inter-UE coordination information. 
Observation 5: When UE-A has sensing results for non-monitored slot(s) of UE-B, it would be beneficial not to exclude all the possible reserved resources with respect to the non-monitored slot(s) of UE-B in UE-B’s resource (re)selection. 

In Scheme 2, UE-B can decide how to use the periodically reserved resources. To be specific, for each period, UE-B can change the setting of source ID, destination ID, cast type, and whether SL HARQ-ACK feedback is enabled or disabled. In this case, when UE-A generates the inter-UE coordination information with an assumption that the UE-B will transmit PSCCH/PSSCH targeting UE-A, UE-B can use this coordination information only if the PSCCH/PSSCH to be transmitted by UE-B will target UE-A. 
Proposal 25: In Scheme 2, for the condition of using the inter-UE coordination information at UE-B side, at least one of followings is met:
· When receiving the valid inter-UE coordination information with satisfying following condition
· E.g. the information is for a PSCCH/PSSCH to be transmitted by UE-B, or
· E.g. PSFCH resource is associated with the L1-source ID indicated by UE-B’s SCI
· E.g. For Condition 2-A-2, the destination of a PSCCH/PSSCH to be transmitted by UE-B is still UE-A

When UE-B receives the coordination information in Scheme 2, the UE-B can report its own reserved resources associated with the resource conflict to higher layer for resource reselection. In case of half-duplex problem, the UE-B can assume that all the frequency resources in a slot associated with the resource conflict is non-preferred resources for UE-B’s transmission. In case of resource collision, the UE-B can assume that the reserved time-and-frequency PSSCH resources with resource conflict is non-preferred resources for UE-B’s transmission. Alternatively, it can be considered that the resource conflict indication can indicate which part of reserved resources is problematic, and the UE-B can consider it for its resource resection. 
Proposal 26: In Scheme 2, for UE-B’s resource reselection upon the reception of inter-UE coordination information,
· When the type of resource conflict is Condition 2-A-1, UE-B assumes that its reserved time-and-frequency PSSCH resources associated with resource conflict is non-preferred resources for UE-B’s transmission
· When the type of resource conflict is Condition 2-A-2, UE-B assumes that all the frequency resources in a slot associated with the resource conflict is non-preferred resources for UE-B’s transmission

2.1.5. E5: How (pre)configuration enables or disables or controls feature of the inter-UE coordination
First of all, in the perspective of configuration signaling, it would be better to consider all the possibilities of combinations of features of the inter-UE coordination information rather than spending much time on it to consider actually supported combination of the features. 
In this case, a (pre)configuration can enable or disable resource (re)selection procedure with the inter-UE coordination information for each TX resource pool. When the resource (re)selection procedure with the inter-UE coordination information is enabled, a (pre)configuration can indicate further details on the inter-UE coordination scheme. The details on the scheme can indicate whether Scheme 1 or Scheme 2 is used. For Scheme 1, the resource type and condition for generating the inter-UE coordination information could be (pre)configured. In addition, for Scheme 1, a (pre)configuration could indicate how the inter-UE coordination information is triggered. For Scheme 2, condition for generating the inter-UE coordination information could be (pre)configured. Moreover, for Scheme 2, a (pre)configuration could enable or disable the possibility of that UE-A is non-destination of a TB transmitted by UE-B. 
Proposal 27: For a TX resource pool, a (pre)configuration can enables one or more of inter-UE coordination schemes, where signaling of each scheme includes at least followings:
· Scheme type: Scheme 1 or Scheme 2
· For Scheme 1,
· Resource type: Preferred resource or non-preferred resource
· Condition type for generating the set of resources
· Triggering type: Explicit request or event-triggering
· For Scheme 2,
· Condition type for generating the presence of expected/potential resource conflict: Condition 2-A-1, Condition 2-A-2
· Indication of whether UE-A is non-destination of a TB transmitted by UE-B

2.2. Optimization issues
2.2.1. O1: Condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B
In RAN1#106 E-meeting, there was a discussion on which combinations of features for inter-UE coordination needs to be supported in Scheme 1. According to the feature lead summary submitted in RAN1#106 E-meeting [2], following three combinations are supported by majority companies:
· UE-A sends set of resources preferred for UE-B’s transmission upon UE-B’s explicit request
· UE-A sends set of resources non-preferred for UE-B’s transmission upon UE-B’s explicit request
· UE-A sends set of resources non-preferred for UE-B’s transmission when a condition is met at UE-A side
In our understanding, the preferred resources need to be aligned with UE-B’s resource selection window as much as possible. In this case, one simple solution is that UE-A sends the preferred resource set after receiving the explicit request from UE-B. On the other hand, in case of Condition 1-B-1, the non-preferred resource set will be seen as high interference resource determined by UE-A, and it could be commonly used for multiple UE-Bs around the UE-A. In this case, the non-preferred resource set does not need to be always aligned with a resource selection window of a certain UE-B. Rather than explicit request, a certain condition could be used to trigger the transmission of the non-preferred resource set. In case of Option B with Option 1, it could be further considered if Condition 1-B-2 is supported for generating the set of resource(s) non-preferred for UE-B’s transmission since it targets a scenario where UE-A is a destination of a TB transmitted by UE-B. 
Proposal 28: In Scheme 1, prioritize following combinations of features:
· Option A with Option 1: UE-A sends set of resources preferred for UE-B’s transmission upon UE-B’s explicit request
· Option B with Option 2: UE-A sends set of resources non-preferred for UE-B’s transmission when a condition is met at UE-A side
This decision would be helpful to further reduce work load, and it will make us to focus on certain combinations of features for inter-UE coordination.

2.2.2. O2: Details on a condition to trigger inter-UE coordination information in Scheme 1
It is agreed that the inter-UE coordination information can be triggered without an explicit request as working assumption, but the detailed condition when the inter-UE coordination information is triggered is not yet sufficiently discussed. 
     If UE-A has available data to transmit, it would be necessary to determine whether UE-A transmits data or inter-UE coordination information considering benefits of the system. Even though UE-A decides to transmit the inter-UE coordination information, it is possible that there is no UE-B to use it. In this case, the transmission of the inter-UE coordination information just increases congestion without any benefit. These decision seems difficult to capture in the specification. Instead, it can be considered that it is up to UE implementation when UE-A triggers the inter-UE coordination information without an explicit request. 
Proposal 29: In Scheme 1, support at least following conditions for triggering inter-UE coordination information:
· if higher layer at the UE-A side determines to transmit the inter-UE coordination information

Even if the inter-UE coordination information is triggered by UE-B’s request, it would be also need to discuss when UE-B will transmit the request for the inter-UE coordination information. Similarly, UE-B may need to decide whether to transmit data or the request considering benefits of the system. Moreover, depending on the PDB of UE-B’s transmission or other factors, UE-B may need to decide whether to request the inter-UE coordination information to UE-A or to perform Mode 2 RA without the inter-UE coordination information. In a similar manner of the condition to trigger the inter-UE coordination information, it can be considered that it is up to UE implementation when UE-B transmits the request for the inter-UE coordination information.
Proposal 30: In Scheme 1, support at least following conditions for sending an explicit request for inter-UE coordination information:
· if higher layer at the UE-B side determines to transmit the request

2.2.3. O3: Additional condition(s) on being UE-A and UE-B
Since the coordination mechanism would require additional computational complexity and battery consumption, all the RX does not need to be UE-A and/or UE-B. In this case, UE’s higher layer can decide whether or not to perform coordination mechanism. This kind of relationship between UE-A and UE-B could be applied to both Scheme 1 and Scheme 2. 
Moreover, it is necessary to avoid that the anonymous UE provides wrong inter-UE coordination information with malicious intention. In those points of views, it would be necessary that the role of UE-A is confirmed by UE-B via PC5-RRC connection even though it is allowed that the non-intended receiver of UE-B’s transmission acts as UE-A. This mechanism would be also useful to mitigate signaling flooding. 

2.2.4. O4: Whether/how to specify additional condition(s) to generate the inter-UE coordination information
Considering that UE-A is the intended RX UE of UE-B, it is beneficial that UE-A provide resources where UE-A does not expect to perform SL reception from UE-B. In this case, it can be used to avoid that UE-B unnecessarily transmits its own transmission to UE-A. 
Proposal 31: For non-preferred resource determination in Scheme 1, support 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

It was discussed that the non-preferred resource set is used to protect UE-A’s transmission resource even though UE-A is not a destination of a TB transmitted by UE-B. In this case, UE-A will transmit its reserved resource(s) before UE-A’s actual transmission. However, in this case, it is necessary to clarify that the processing time is sufficient at UE-A side. To be specific, after UE-A triggers its resource (re)selection procedure in slot n, the earliest timing of its initial transmission is n+T_1 (where T_1 is equal to or smaller than T_proc,1). Meanwhile, for inter-UE coordination operation, the overall processing time needs to consider UE-A’s inter-UE coordination information transmission, UE-B’s decoding of the inter-UE coordination information, and UE-B’s resource (re)selection. In this case, UE-A may need to postpone its resource selection window to accommodate the overall processing time. Or, UE-A can protect its initial transmission resource only if the time location of its initial transmission resource starts sufficiently late. 
Observation 6: UE-A can use its SL reserved resource(s) to determine the inter-UE coordination information only if the time difference between UE-A’s resource (re)selection triggering slot and UE-A’s earliest resource position is sufficiently large. 

It was discussed that UE-A considers its non-monitored slot to generate the set of resources preferred or non-preferred for UE-B’s transmission. In our understanding, it is possible that UE-B can monitor SCI(s) in non-monitored slots of UE-A. In this case, when the set of resources considering non-monitored slots of UE-A could be inaccurate. To be specific, in case of non-preferred resource set, resources associated with the non-monitored slots of UE-A would be unnecessarily included, and it can make that UE-B select high interference resources for its transmission to avoid the non-preferred resource set. 
Observation 7: Since UE-B can perform sensing operation in non-monitored slot of UE-A, it is not beneficial to consider non-monitored slot(s) of UE-A to determine the preferred or non-preferred resource set. 

2.3. Evaluation results
In this contribution, we provide evaluation results for Scheme 1. To be specific, in urban scenario, RSU for inter-UE coordination is deployed in the center of each intersection. Therefore, there is no initial setup between UE-A and UE-B. Moreover, in this case, the inter-UE coordination scheme does not need to be transmitted frequently, the latency and signaling overhead for transmitting and processing inter-UE coordination information are not major factors to determine Mode 2 RA performance. It is assumed that there are two UE groups depending on the direction of the intersection. Note that due to the building blockage, UEs in different UE group would not recognize each other. In other words, hidden-node problem will occur between different UE groups if there is no inter-UE coordination. For simplicity, it is considered that the RSU of each intersection provide different sets of preferred resources across different UE groups. Furthermore, it is assumed that adjacent RSUs will provide different sets of preferred resources for the same street. In this case, UEs along with the same street could use different resources for its own transmission, and it will alleviate the hidden-node problem due to vehicle blockage or large pathloss. 
Observation 8: For Scheme 1, when RSU provides the set of resources to UE-B in advance of UE-B’s transmission, latency and signaling overhead for transmitting and processing inter-UE coordination information are negligible. 
Next, the UE-B will perform sensing and resource (re)selection procedure for the resource set provided for the UE group of the UE-B. Remaining detailed evaluation assumption can be found in the appendix. In reference system, each UE will perform resource (re)selection procedure for the all the SL resources without help of the RSU. 
As shown in Figure 6, the RSU-based inter-UE coordination could achieve 4.96% gain of PRR compared to the reference system in urban scenario for periodic broadcast traffic at 150m. The gain in terms of coverage extension at PRR=0.95 is 10m. This gain could be achievable by mitigating the hidden-node problem due to building blockage, vehicle blockage, or other SCI reception failure. 
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Figure 6: Average PRR gain vs distance for the Scheme 1 with RSU-type UE-A.
Observation 9: Where RSU provides the set of resources to UE-B in advance of UE-B’s transmission, 4.96% PRR gain at 150m and coverage extension of 10m at PRR=0.95 are observed in urban scenario for periodic broadcast traffic.

3. Conclusions
In this contribution, we discussed inter-UE coordination for mode 2 resource allocation enhancement. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: When the inter-UE coordination information in Scheme 1 is conveyed on the 2nd SCI format, the mother code rate of the polar coding used for the 2nd SCI encoding could be extremely larger than those of the existing 2nd SCI formats in Rel-16. 
Observation 2: When the inter-UE coordination information in Scheme 1 is conveyed on MAC CE, its payload size could be larger than that of the case of using 2nd SCI format at the expense of the processing time (e.g. roughly 6 mesc). 
Observation 3: When the inter-UE coordination information in Scheme 1 is conveyed on PC5-RRC signaling, the processing time could be excessively larger (e.g. few tens or hundreds msec) compared to the case of using 2nd SCI format or MAC CE. Also, it requires PC5-RRC connection between UE-A and UE-B. 
Observation 4: According to Rel-16 LCP procedure, MAC PDUs with different destination ID cannot be multiplexed in the same TB. In this case, when inter-UE coordination information and other data have different destination ID, it is not possible that the inter-UE coordination information is multiplexed with data other than coordination information. 
Observation 5: When UE-A has sensing results for non-monitored slot(s) of UE-B, it would be beneficial not to exclude all the possible reserved resources with respect to the non-monitored slot(s) of UE-B in UE-B’s resource (re)selection. 
Observation 6: UE-A can use its SL reserved resource(s) to determine the inter-UE coordination information only if the time difference between UE-A’s resource (re)selection triggering slot and UE-A’s earliest resource position is sufficiently large. 
Observation 7: Since UE-B can perform sensing operation in non-monitored slot of UE-A, it is not beneficial to consider non-monitored slot(s) of UE-A to determine the preferred or non-preferred resource set. 
Observation 8: For Scheme 1, when RSU provides the set of resources to UE-B in advance of UE-B’s transmission, latency and signaling overhead for transmitting and processing inter-UE coordination information are negligible. 
Observation 9: Where RSU provides the set of resources to UE-B in advance of UE-B’s transmission, 4.96% PRR gain at 150m and coverage extension of 10m at PRR=0.95 are observed in urban scenario for periodic broadcast traffic.

Proposal 1: For inter-UE coordination information, RAN1 resolves following essential issues first:
· E1: Remaining details on agreed condition (i.e., Condition 1-A-1/1-B-1/2-A-1/2-A-2) to generate inter-UE coordination information
· E2: Contents to be supported for inter-UE coordination
· Contents of the inter-UE coordination in Scheme 1 including indication form of the set of resource(s)
· Contents of the explicit request in Scheme 1
· Contents of the inter-UE coordination in Scheme 2
· E3: Container to be supported for inter-UE coordination including processing timeline
· Container for inter-UE coordination information in Scheme 1
· Container for an explicit request for the inter-UE coordination information in Scheme 1
· Container for inter-UE coordination information in Scheme 2
· E4: Details on how UE-B uses or discards inter-UE coordination information in its resource (re)selection 
· E5: How (pre)configuration enables or disables or controls feature of the inter-UE coordination
Proposal 2: For Condition 1-A-1, the RSRP threshold is determined the i-th field in sl-Thres-RSRP-List, where 
· Where 
·  is the value of the priority field in a received SCI format 1-A
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
·  is the priority of UE-B’s transmission provided by UE-B’s explicit request.
· if the inter-UE coordination information is triggered without UE-B’s explicit request,
·  is a (pre)configured value. 
Proposal 3: For Condition 1-A-1, the form of the preferred resource set is the set(s) of contiguous sub-channels
· if the inter-UE coordination information is triggered by an explicit request
· the number of contiguous sub-channels is equal to or larger than the number of sub-channels to be used for UE-B’s transmission
· the resource period of the set is equal to the resource reservation period to be used for UE-B’s transmission
· the number of resource periods of the set is equal to or larger than the resource re-selection counter
· sub-channel(s) in the first period in the set is within a resource selection window
· Otherwise
· sub-channel(s) in the first period in the set is within a (pre)configured reference window
Proposal 4: For Condition 1-B-1, reserved resource(s) of other UE are identified when its RSRP measurement is larger than a RSRP threshold where the RSRP threshold is determined the i-th field in sl-Thres-RSRP-List, where 
· Where 
·  is the value of the priority field in a received SCI format 1-A
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
·  is the priority of UE-B’s transmission provided by UE-B’s explicit request.
· if the inter-UE coordination information is triggered by a condition,
·  is a (pre)configured value. 
Proposal 5: For Condition 1-B-1, resource(s) is the set(s) of contiguous sub-channel(s). 
· the number of contiguous sub-channels in the set is determined by the number of sub-channels of the reserved resource(s) of other UE identified by UE-A.
Proposal 6: For Condition 1-A-1 and Condition 1-B-1, UE-A is provided by a TX resource pool of UE-B’s transmission via PC5-RRC signaling before performing inter-UE coordination.
Proposal 7: For Condition 2-A-1, UE-A identifies reserved resources of other UE when at least one of followings are met:
· RSRP measurement(s) for other UE’s reserved resource(s) are larger than a (pre)configured threshold at UE-A side
· RSRP threshold is determined by a combination of the priority value of UE-B’s transmission and the priority value of reserved resources of other UE
· RSRP measurement(s) for UE-B’s reserved resource(s) are larger than a (pre)configured threshold at UE-A side
· UE-A observes that the pre-emption conditions are met at UE-B side
· Priority value of UE-B’s transmission is larger than priority value of pre-empting transmission
· Priority value of pre-empting transmission is smaller than (pre)configured threshold
· The portion of RBs/sub-channels shared by different PSSCHs is larger than a (pre)configured threshold at UE-A side
· UE-A receives UE-B’s SCI and other UE’s SCI in slot(s) belonging to UE-A’s TX resource pool. 
Proposal 8: For Condition 2-A-2, UE-A determines that UE-A does not expect to perform SL reception from UE-B due to half duplex operation when following condition is met:
· For the case when “TX-RX distance-based HARQ feedback” is enabled, 
· When UE-A’s location is within communication range requirement from UE-B’ location.
Proposal 9: In Scheme 1, the contents of the inter-UE coordination information includes at least followings:
· Indicator to indicate either preferred resource set or non-preferred resource set
· the set of resources preferred or non-preferred resource set is indicated by one or more of (TRIV, FRIV, resource reservation period)-pairs
· Reference point of the first (TRIV, FRIV, resource reservation period)-pair is T_proc,0+T_proc,1 slots after the end of the inter-UE coordination information transmission.
· Reference point of the first (TRIV, FRIV, resource reservation period)-pair is indicated by the inter-UE coordination among
· Reference point of the previous (TRIV, FRIV, resource reservation period)-pair
· Last resource indicated by the previous (TRIV, FRIV, resource reservation period)-pair
· Target destination ID to be used for UE-B’s transmission
Proposal 10: Explicit request signaling for inter-UE coordination includes at least followings: 
· Source ID to be used for UE-B’s transmission
· Destination ID to be used for UE-B’s transmission
· PDB for the inter-UE coordination information
· Resource (re)selection parameters to be used for UE-B’s transmission
· TX priority
· Number of sub-channels
· Number of retransmissions
· Resource reservation period
· Reselection counter 
· Resource selection window
Proposal 11: In Scheme 2, the contents of the inter-UE coordination information includes at least following:
· Indicator to indicate the condition for generating inter-UE coordination information 
· Condition 2-A-1
· Condition 2-A-2
Proposal 12: In Scheme 1, SCI(s) received by UE-A before slot n-(T_proc,0+T_proc,1) can be used to determine the inter-UE coordination information which is transmitted in slot n.
Proposal 13: In Scheme 2, SCI(s) received by UE-A or resource(s) where UE-A does not expect to perform SL reception from UE-B known by UE-A before slot n-T_proc,0 can be used to determine the inter-UE coordination information which is transmitted in slot n.
Proposal 14: If the new 2nd SCI format(s) are introduced for inter-UE coordination information and/or its explicit request, the total number of SCI format sizes is kept compared to Rel-16 NR sidelink.
· FFS: Details on how to perform size matching for different SCI formats
Proposal 15: If the new 2nd SCI format(s) are introduced for inter-UE coordination and/or its explicit request, a UE transmits a TB together with the new 2nd SCI format on the same PSSCH. 
· A TB transmitted together with the new 2nd SCI format includes at least the remaining L2-source ID and L2-destinaton ID
Proposal 16: For the container of Scheme 1 coordination information and its request, support MAC CE on PSSCH
· if UE-A has a data with the same destination ID of the inter-UE coordination information, UE-A can transmit the data together with the inter-UE coordination information in the same TB
· if UE-B has a data with the same destination ID of the request for the inter-UE coordination information, UE-B can transmit the data together with the request in the same TB
Proposal 17: For the container of the request for the inter-UE coordination information in Scheme 1,
· Source ID is set to the source ID to be used for UE-B’s transmission 
· Destination ID is set to the destination ID to be used for UE-B’s transmission 
· SL HARQ-ACK enabled/disabled, and priority value are (pre)configured
Proposal 18: For the container of the inter-UE coordination information in Scheme 1,
· if the inter-UE coordination information is triggered by UE-B’s explicit request,
· Source ID is set to the destination ID of UE-B’s request
· Destination ID is set to the source ID of UE-B’s request
· if the inter-UE coordination information is triggered without UE-B’s explicit request,
· Source ID is set to the target destination ID of UE-B’s transmission
· Destination ID is set to a (pre)configured value
· Priority value are (pre)configured
Proposal 19: For the container of coordination information in Scheme 2, support PSFCH format.
· PSFCH resource set is separately configured for PSFCH resource set for SL HARQ-ACK feedback
· PSFCH timing is derived from the resources with potential/expected resource conflict
· UE-A transmits a PSFCH in a last slot that includes PSFCH resources for inter-UE coordination and is at least T_3 slots of the resource pool before the resource(s) with potential/expected resource conflict
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate either Condition 2-A-1 or Condition 2-A-2 
Proposal 20: In Scheme 1, for the condition of using the inter-UE coordination information at UE-B side, at least one of followings is met:
· When UE-B triggers resource (re)selection for its own transmission (i.e. UE-B has data to transmit), or
· When receiving the valid inter-UE coordination information with satisfying one or more of following conditions
· E.g. the information is for a PSCCH/PSSCH to be transmitted by UE-B, or
· E.g. Destination ID of a PSCCH/PSSCH to be transmitted by UE-B is matched with target destination ID of the information, or
· E.g. Parameter setting (e.g. priority, sub-channel number, TX reservation period, and/or C_resel) of a PSCCH/PSSCH to be transmitted by UE-B is matched with target parameter setting of the information
· E.g. RSRP measurement based on the container of the information at UE-B side is higher than the (pre)configured RSRP threshold.
Proposal 21: In Scheme 1, UE-B applies the set of resources provided by the inter-UE coordination information after Step 7) in resource (re)selection procedure. 
Proposal 22: In Scheme 1 with Option A, UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when at least one of following condition(s) are met:
· if the portion of preferred resources over UE-B’s resource selection window is smaller than a (pre)configured threshold, or
· if the ratio of candidate resources within UE-B’s resource selection window after applying the inter-UE coordination information is smaller than a (pre)configured threshold
Proposal 23: In Scheme 1, Option B is supported when TX resource pool associated with UE-B’s transmission enables random resource selection only. 
Proposal 24: In Scheme 1, if the non-preferred resource sets are determined by different conditions, UE-B can use each set with different priorities in its resource (re)selection. 
Proposal 25: In Scheme 2, for the condition of using the inter-UE coordination information at UE-B side, at least one of followings is met:
· When receiving the valid inter-UE coordination information with satisfying following condition
· E.g. the information is for a PSCCH/PSSCH to be transmitted by UE-B, or
· E.g. PSFCH resource is associated with the L1-source ID indicated by UE-B’s SCI
· E.g. For Condition 2-A-2, the destination of a PSCCH/PSSCH to be transmitted by UE-B is still UE-A
Proposal 26: In Scheme 2, for UE-B’s resource reselection upon the reception of inter-UE coordination information,
· When the type of resource conflict is Condition 2-A-1, UE-B assumes that its reserved time-and-frequency PSSCH resources associated with resource conflict is non-preferred resources for UE-B’s transmission
· When the type of resource conflict is Condition 2-A-2, UE-B assumes that all the frequency resources in a slot associated with the resource conflict is non-preferred resources for UE-B’s transmission
Proposal 27: For a TX resource pool, a (pre)configuration can enables one or more of inter-UE coordination schemes, where signaling of each scheme includes at least followings:
· Scheme type: Scheme 1 or Scheme 2
· For Scheme 1,
· Resource type: Preferred resource or non-preferred resource
· Condition type for generating the set of resources
· Triggering type: Explicit request or event-triggering
· For Scheme 2,
· Condition type for generating the presence of expected/potential resource conflict: Condition 2-A-1, Condition 2-A-2
· Indication of whether UE-A is non-destination of a TB transmitted by UE-B
Proposal 28: In Scheme 1, prioritize following combinations of features:
· Option A with Option 1: UE-A sends set of resources preferred for UE-B’s transmission upon UE-B’s explicit request
· Option B with Option 2: UE-A sends set of resources non-preferred for UE-B’s transmission when a condition is met at UE-A side
Proposal 29: In Scheme 1, support at least following conditions for triggering inter-UE coordination information:
· if higher layer at the UE-A side determines to transmit the inter-UE coordination information
Proposal 30: In Scheme 1, support at least following conditions for sending an explicit request for inter-UE coordination information:
· if higher layer at the UE-B side determines to transmit the request
[bookmark: _GoBack]Proposal 31: For non-preferred resource determination in Scheme 1, support 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
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Appendix
Details on system-level simulation assumptions are summarized in Table 1. 
Table 1: System-level simulation assumption.
	Parameters
	Values

	Cast type
	Broadcast

	Sidelink Frequency
	6GHz 

	Traffic models
	Periodic traffic: Medium Intensity 

	Simulation Environment
	Urban Option A (60kmph)

	Number of Tx/Rx Antenna elements
	1Tx/2Rx 

	Antenna Models
	Option 1 

	SL Simulation BW
	40MHz 

	SCS
	30 kHz

	Pathloss, shadowing, blocking and dual mobility models
	Enabled (as per TR 37.885) 
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