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1 Introduction
Inter-UE coordination in Rel-17 NR sidelink mode2 is to share resource allocation information among the UEs communicating with each other. In Rel-16 NR sidelink mode2, only TX UE performs resource allocation by sensing and resource selection procedure. On the other hand, in Rel-17 NR sidelink mode2, other UE(s) can provide resource selection assistance information (RSAI) to TX UE in the help of inter-UE coordination. In RAN1#106-e meeting [1], RAN1 made agreements for inter-UE coordination in regarding RSAIs, conditions for UEs to be RSAI providing UE(s) (i.e., UE-A) and RSAI receiving UE(s) (i.e., UE-B), and the UE behaviour in supported Scheme 1 and Scheme 2, respectively. However, the status on this work item was reported that the progress is behind schedule [2]. In RAN1#106bis-e meeting [3], RAN1 made further agreements on UE-A’s behaviour for Scheme 1 and RSAI container for Scheme 2 but still there is many remaining issues for inter-UE coordination. In this contribution, we provide our view to specify inter-UE coordination by focusing on essential functionalities for timely completion of this work item.
2 Discussion on inter-UE coordination
2.1 RSAI details
In RAN1#106-e meeting [1], resource selection assistance information (RSAI) was discussed for supported inter-UE coordination Scheme 1 and Scheme 2, respectively and the following agreements were made:
· 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
· 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
At first, for the first FFS bullet, we have made conditions for UE to determine RSAI in Scheme 2 (See Condition 2-A-1 and Condition 2-A-2 in Section 2.4) in RAN1#106-e meeting [1]. Therefore, further discussion is not necessary. On the other hand, for the second FFS bullet, RAN1 should strive for completing agreed options of inter-UE coordination (Scheme 1 with preferred resources, Scheme 1 with non-preferred resources, and Scheme 2 with expected/potential resource conflict) at first considering the status on this work item. Therefore, we propose
Proposal 1: In Scheme 2, the presence of detected resource conflict on the resources indicated by UE-B’s SCI is not supported in Rel-17.
The next issue is to define RSAI container. In RAN1#104-e meeting [4], RAN1 concluded that the inter-UE coordination is feasible, and is beneficial (e.g., reliability, etc.) compared to Rel-16 NR sidelink mode2 based on evaluation results [5] However, evaluation results show that the performance gain can be degraded by inter-UE coordination delay. Therefore, avoiding the inter-UE coordination delay is a very important aspect when we design the inter-UE coordination. In this regard, L1 signaling should be applied to indicate inter-UE coordination information. In RAN1#106bis-e meeting [3], it was agreed that PSFCH format 0 is used for Scheme 2 as
· For Scheme 2, PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI
For such a reason, for Scheme 1 (both for preferred and non-preferred resource), new 2nd-stage SCI format (i.e. SCI format 2-C) should be supported for RSAI feedback. Further signalling details by new 2nd-stage SCI format are provided in Section 2.5. 
Proposal 2: For scheme 1 with preferred and non-preferred resource, new 2nd-stage SCI format (i.e. SCI format 2-C) is used for RSAI feedback.
If new 2nd-stage SCI format (i.e. SCI format 2-C) is introduced for Scheme 1 RSAI feedback, we need to allow that the new 2nd-stage SCI can be transmitted without SL-SCH on a PSSCH transmission in order to avoid the inter-UE coordination delay. Specifically, if RSAI is transmitted by 2nd-stage SCI only when UE-A has data for transmission, this will bring out another delay for inter-UE coordination. In addition, when 2nd-stage SCI is transmitted without SL-SCH on a PSSCH transmission, 2nd-stage SCI can be mapped into whole PSSCH region to achieve lower coding rate. 
Proposal 3: New 2nd-stage SCI format (i.e. SCI format 2-C) can be transmitted without SL-SCH on a PSSCH transmission.
· 2nd-stage SCI without SL-SCH on a PSSCH transmission is mapped into whole PSSCH region.
2.2 Conditions for RSAI providing and receiving UE(s)
In RAN1#106-e meeting [1], conditions for UEs to be RSAI providing UE(s) (i.e., UE-A) and RSAI receiving UE(s) (i.e., UE-B) were discussed for supported inter-UE coordination Scheme 1 and Scheme 2, respectively and the following agreements were made:
· 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
· 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)
As indicated from agreements above, there are many options on the table to specify each of inter-UE coordination schemes. Especially, for Scheme 1, two options are listed where the first option is the explicit RSAI request and the second option is other than explicit RSAI request (as working assumption). However, considering that only one RAN1 meeting is left, we need to specify the first option (explicit RSAI request) at first because the second option is currently the working assumption and many specification impacts are expected than the first option. For example, we need to specify condition(s) for triggering the second option. Also, if a dedicated RSAI resource is defined for the second option, we need to specify how to use this resource for RSAI transmission. Therefore, we need to consider down scoping and we propose:
Proposal 4: In Scheme 1, trigger condition(s) other than explicit request is not supported in Rel-17 to reduce work load.
Secondly, we need to decide a condition for UEs to be RSAI providing UE(s) (i.e., UE-A). Based on the current agreements, it is opened that in Scheme 1, a non-destination UE of a TB transmitted by UE-B can be UE-A. On the other hand, it is working assumption in Scheme 2 that by (pre-)configuration, the non-destination UE of a TB transmitted by UE-B can be UE-A, if it overlaps with a TB having UE-A as its destination. For scheme 2, it is open whether UE-A provides feedback for conflicting TBs that are not intended for UE-A. At first, if the non-destination UE (i.e., any UE) can become UE-A, this adds more complexity. Specifically, we need to define an additional criteria to consider when UE-B triggers RSAI to any UE and also receives RSAI from any UE. For example, if a non-destination UE-A is in the opposite direction of the destination UE-A, the RSAI from the non-destination UE-A might not be helpful for UE-B to select resource(s) for the destination UE. This means that more design consideration is required how to determine UE-A when UE-B triggers RSAI to any UE and how to check the validity of RSAI from any UE. Otherwise, the performance can degrade by using RSAI. Furthermore, if the non-destination UE (i.e., any UE) can become UE-A for Scheme 2, there is a possibility that a resource is declared to be in conflict by a third UE when that conflict is not seen by the destination UE. Figure 1 is provided to illustrate this point. In Figure 1, there are two UE-As where UE-A1 is the destination UE of UE-B and UE-A2 is the non-destination UE of UE-B. Figure 1 also depicts that UE-A1 does not detect resource conflict cause by UE-C while UE-A2 detects a resource conflict by UE-C which transmits to UE-D. In this case, UE-C can cause resource conflict at UE-A2 but not for UE-A1. In other word, RSAI feedback from UE-A2 is unnecessary in UE-B’s aspect. In this regards, the necessity for non-destination UE (i.e., any UE) to be UE-A is not clear.
Proposal 5: For each option of inter-UE coordination (Scheme 1 with preferred resources, Scheme 1 with non-preferred resources, and Scheme 2), only a destination UE of a TB transmitted by UE-B can be UE A. For scheme 2, UE-A provides a conflict indication if at least one of the conflicting TBs has UE-A as its destination.
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Figure 1 An example for any UE to be RSRI providing UE.
2.3 Scheme 1: RSAI – Preferred/Non-preferred resource
In RAN1#106-e [1] and RAN1#106bis-e [3] meeting, UE behavior for RSAI providing UE(s) (i.e., UE-A) was discussed in the inter-UE coordination Scheme 1 (Preferred/Non-preferred resource) and the following agreements were made:
· 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
· 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
· (Working assumption) 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
· FFS: Condition 1-A-3:
· Resource(s) satisfying UE-B’s traffic requirement (if available)
· FFS: Other condition(s)
· FFS: Other details (if any)
· 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
·  (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) 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
· FFS: Other condition(s)
· FFS: Other details (if any)
According to the agreements above, the Condition 1-A-1 in Scheme 1 (Preferred resources) and the Condition 1-B-1 in Scheme 1 (Non-preferred resource) are agreed. This means that UE-A’s sensing results by decoding other UEs’ SCI and RSRP measurement are used for UE-A to determine RSAI. In case of Scheme 1 (Preferred resources), priority value to be used for PSCCH/PSSCH transmission, number of sub-channels to be used for PSSCH/PSCCH transmission in a slot, and resource reservation interval are supported as the parameters provide by UE-B for UE-A’s RSAI determination. In addition, it is FFS for the parameter of starting/ending time location of resource selection window. In our understanding, the starting time location of the selection window should be determined by UE-A, based on the timing when receiving explicit RSAI request and UE-A’s processing time to decode the request signaling and processing time to prepare the resource selection. Notice that UE-B cannot know the processing time of UE-A. In this aspect, remaining PDB of UE-B can be signalled to UE-A as the parameter to indicate ending time location of resource selection window. In addition, for Scheme 1, both for preferred and non-preferred resource, the same parameters from UE-B need to be provided to UE-A in order to identify RSAI by common mode 2 procedure. Therefore, we propose: 
Proposal 6: For scheme 1 with explicit RSAI request, UE-B provides the following parameters into UE-A both for Condition 1-A-1 and Condition 1-B-1 as:
· 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
· Remaining PDB
· It is used for deciding T2
On the other hand, the Condition 1-A-2 in Scheme 1 (Preferred resources) and the Condition 1-B-2 in Scheme 1 (Non-preferred resource) are currently working assumption. At first, we propose to confirm these working assumptions. 
Proposal 7: In Scheme 1 with explicit RSAI request, confirm the working assumption for Condition 1-A-2 and Condition 1-B-2. 
With Proposal 2, 6, and 7 in the above, we consider a common mode 2 procedure of Scheme 1 with explicit RSAI request for UE-A to determine RSAI both for preferred and non-preferred resource. To explain this, Figure 2 provides an example of mode 2 procedure in time domain how for UE-A to determine RSAI and how to signal this information. Specifically, when UE-A receives the RSAI request from UE-B, following two different resource selections should be performed by UE-A as
· Selection of TX resource(s) to convey RSAI
· Selection of RSAI resource(s) for feedback
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(a) Option 1: Selected by separate mode 2 procedure
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(b) Option 2: Selected together with mode 2 procedure for RSAI selection


Figure 2 Identifying RSAI in UE-A when there is an explicit RSAI request from UE-B.
In Figure 2, a TX resource to convey RSAI is marked with orange while candidate resources that indicated by RSAI e.g. as preferred resources is marked with blue. When the TX resource to convey RSAI is selected, this can be a reference point in time for signalling RSAI. For selecting the TX resource to convey RSAI, we can consider following two options as:
· Option 1: Selected by separate mode 2 procedure
· Option 2: Selected together with mode 2 procedure for RSAI selection 
For Option 1, UE-A can use already selected or reserved resource(s) as the TX resource to convey RSAI if it is valid for its feedback. Note that the mode 2 procedure for selected or reserved resource(s) in Option 1 is distinct from mode 2 procedure for RSAI selection. In Figure 2, W0 becomes a time gap between slots m and n. As shown in Figure 2 (a), depending on the location of selected TX resource to convey RSAI (slot k), W0 can have a large value. In this regard, in Option 1, the validity means whether the selected or reserved resource(s) is suitable or not for selecting and signalling RSAI considering UE-B’s remaining PDB. If it is not valid, UE-A need to select the TX resource to convey RSAI by Option 2 when mode 2 procedure for RSAI selection is performed. In Option 2, in order to guarantee the validity of RSAI feedback, as shown in Figure 2 (b) TX resource to convey RSAI needs to be selected in the front of resource selection window (RSW) for selecting RSAI. Therefore, we propose:
Proposal 8: For scheme 1 with explicit RSAI request, a TX resource to convey RSAI becomes a reference point in time for signalling RSAI and UE-A should select the TX resource to convey RSAI properly for RSAI selection and signalling considering the following options:
· Option 1: Select TX resource to convey RSAI and select the preferred/non-preferred resources carried in RSAI by separate mode 2 procedures
· Option 2: Select TX resource to convey RSAI and select the preferred/non-preferred resources carried in RSAI together in a single mode 2 procedure 
· The TX resource to convey RSAI is selected in the front of RSW for selecting RSAI
Next, for determining RSAI in Scheme 1 with explicit request, we can consider the common mode 2 procedure applied both for preferred and non-preferred resource. As shown in Figure 2, we can consider two options in Proposal 8 and UE-A can identify preferred or non-preferred resource based on the agreed conditions for RSAI selection and reusing Rel-16 mode 2 procedure as much as possible. Then, the remaining issue is how to signal for the selected RSAI for Scheme 1 preferred or non-preferred. When the TX resource to convey RSAI becomes a reference point in time for signalling RSAI as shown in Figure 2, bitmap indication can be used for RSAI feedback. The bitmap size can be (pre-)configured. In Figure 2, time domain bitmap W2 is illustrated only. However, bitmap indication can be applied for a pair of sub-channel(s) and slot(s).
Proposal 9: For scheme 1 with explicit RSAI request, bitmap indication is applied for a pair of sub-channel(s) and slot(s). 
When UE-A selects the TX resource to convey RSAI and candidate resources for RSAI in a single mode 2 procedure as shown in Figure 2 (b), we provide about further details on related mode 2 procedure. As shown in Figure 2 (b), when UE-A receives the RSAI feedback request from UE-B in slot m, UE-A can trigger RSAI selection in slot n=m+W0 where W0 becomes a time gap between slots m and n. W0 is for processing time for RSAI request and sensing time if UE-A does not perform sensing always. If RSAI selection is triggered in slot n, RSW becomes [n+T1, n+T2] where T1 and T2 are determined by UE-A as in Rel-16 mode2 but UE-B’s remaining PDB is used for deciding T2. Then, UE-A performs RSAI identification of  candidate resources where  is the total number of candidate single-slot resources within RSW and  is provided by higher layer. Notice that  can be set differently for preferred/non-preferred. For preferred, Condition 1-A-1 and Condition 1-A-2 are used for RSAI identification and for Condition 1-A-1 RSRP threshold incensement is applied as in Rel-16 mode 2. On the other hand, for non-preferred, Condition 1-B-1 and Condition 1-B-2 are used for RSAI identification. Finally, UE-A provides  resources to UE-B as RSAI feedback by using bitmap indication. As shown in Figure 2, the slot k is selected as TX resource to convey RSAI, then                                                                                                                                                                                                                                                                                                                                                                                              the slot k+W1 becomes the starting slot for indicating bitmap for RSAI feedback where W1 is a time gap to cover inter-UE coordination delay. Therefore, candidate RSAI resource(s) during slot k and slot k+W1 is invalid RSAI resource(s) as shown in Figure 2. Considering invalid RSAI candidate resource(s) as shown in Figure 2, whole  candidate resources cannot be indicated for RSAI. 
Proposal 10: For scheme 1 with explicit RSAI request, when UE-A selects a TX resource to convey RSAI and preferred/non-preferred resources carried in RSAI in a single mode 2 procedure, the following time-line is applied as
· When UE-A receives the RSAI feedback request from UE-B in slot m, UE-A triggers RSAI selection in slot n=m+W0 where W0 becomes a time gap between slots m and n. 
· When RSAI selection is triggered in slot n, resource selection window (RSW) becomes [n+T1, n+T2] where T1 and T2 are determined by UE-A as in Rel-16 mode2 but UE-B’s remaining PDB is used for deciding T2.
· UE-A performs RSAI identification of  candidate resources where  is the total number of candidate single-slot resources within RSW and  is provided by higher layer
· For preferred/non-preferred,  can be set differently.
· For preferred, Condition 1-A-1 and Condition 1-A-2 are used for RSAI identification and for Condition 1-A-1 RSRP threshold incensement is applied as in Rel-16 mode 2.  
· For non-preferred, Condition 1-B-1 and Condition 1-B-2 are used for RSAI identification
· UE-A provides  resources to UE-B as RSAI feedback by using bitmap indication W2 according to 
· The slot k for a selected or reserved resource to convey RSAI becomes a reference point for bitmap indication for RSAI feedback.
· The slot k+W1 becomes the starting slot for indicating bitmap for RSAI feedback where W1 is a time gap to cover inter-UE coordination delay.
Further signalling details by new 2nd-stage SCI format are provided in Section 2.5 with bitmap indication for RSAI feedback. 
In addition, in RAN1#106-e meeting [1], UE behavior for RSAI receiving UE(s) (i.e., UE-B) was discussed in the inter-UE coordination Scheme 1 (Preferred/Non-preferred resource) and the following agreements were made:
· 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)
In Scheme 1, we need to consider additionally a scenario where UE-B receives RSAI from multiple UE-As at least for groupcast. In this case, UE-B can find the intersection of RSAIs (the preferred/non-preferred resources) to reflect RSAIs as for its transmission resource (re-)selection. However, if there are no or too little available preferred/non-preferred resources, it would be beneficial for UE-B to receive additional resources (e.g. with a second preference level), and determine the available resources based on the intersection of the preferred/non-preferred resources and the additional resources from the UE-As. Note that UE-A can transmit RSAI with different preference levels to UE-B at the same time. As an example, Figure 3 illustrates how UE-B finds the available resources within a resource selection window from preferred resources from UE-A1 and UE-A2.
Proposal 11: For scheme 1 with explicit RSAI request, UE-B can receive RSAI from multiple UE-As at least for groupcast.
· UE-B can use the intersection of preferred/non-preferred resources from UE-A(s) when applying RSAI for its transmission resource (re-)selection.
· UE-A can provide RSAI with different preference levels to enable UE-B to find sufficient preferred/non-preferred resources when receiving RSAI from multiple UE-As. 
· The preference level can decided based on SL RSRP.
· 

· Figure 3 Finding available resources in UE-B based on preferred resources from UE-A1 and UE-A2 with different preference levels.
For Scheme 1 with preferred resource, if the number of candidate single-slot resources belonging to the intersection set is smaller than a threshold, we need to define UE behaviour how to handle this case. In RAN1#106bis-e meeting [3], possible options were discussed and we propose the following for UE-B to utilize RSAI as much as possible and for physical layer to identify candidate resource set for resource selection. 
Proposal 12: For Scheme 1 with preferred resource, if UE-B’s sensing result is available and when UE-B receives RSAI feedback from UE-A, 
· Physical layer at UE-B reports the intersection set between the preferred resource set and S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 and the S_A to higher layer for its resource (re-)selection,
· If the number of candidate single-slot resources belonging to the intersection set is larger than or equal to a threshold, 
· Physical layer at UE-B reports the intersection set instead of S_A to higher layer for its resource (re-)selection.
· Otherwise,
· Physical layer at UE-B includes replenishes the intersection set by adding preferred resources that have been excluded in Step 5) of Rel-16 TS 38.214 Section 8.1.4.
· If the size of the updated intersection set is larger than or equal to a threshold, it reports the updated intersection set instead of S_A to higher layer for its resource (re-)selection.
· If the size of the updated intersection set is smaller than a threshold, it is up to UE-B’s implementation to determine a set of candidate single-slot resources that is larger than or equal to a threshold and it reports the updated intersection set instead S_A to higher layer for its resource (re-)selection.
For Scheme 1 with non-preferred resource, the following options were discussed in RAN1#106bis-e meeting [3] as
· Option 1: Physical layer at UE-B excludes candidate single-slot resource(s) overlapping with the non-preferred resource set from S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4. It reports the updated S_A to higher layer for its resource (re)selection.  
· Option 2: 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
· Option 3: Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 4) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set
In case of Option 1, since the exclusion of non-preferred resource is performed after Step 7), we need to handle an additional issue when S_A is smaller than  in order to guarantee the number of candidate resources to higher layer. For Option 3, UE-B can exclude the non-preferred resource(s) from UE-A’ RSAI in early stage. Therefore, unlike Option 2, the excluded non-preferred resources are not involved in Step 5) and Step 6) mode 2 procedure which means that it could lead to additional collisions. In this regard, we propose:
Proposal 13: For Scheme 1 with non-preferred resource, when UE-B receives RSAI feedback from UE-A,
· 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.
2.4 Scheme 2: RSAI – Resource conflict
In RAN1#106-e [1] and RAN1#106bis-e [3] meeting, UE behavior for RSAI providing UE(s) (i.e., UE-A) was discussed in the inter-UE coordination Scheme 2 (Resource conflict) and the following agreements were made:
· 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
· For Condition 2-A-1 of Scheme 2, down-select one or more of following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· Option 1: 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 
· Strive to reuse Rel-16 specification wherever possible
· Option 2: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is within a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· FFS: Whether the threshold depends on priority
· Option 3: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) and the other UE is within a distance threshold of UE-B as determined by both UEs’ SCIs.
· Option 4: The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· FFS: Whether the threshold depends on priority
· FFS: In case of collisions of resources for two UEs having TBs with UE A as destination UE, if needed
· (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 condition(s)
· FFS: Other details (if any)
In Scheme 2, we support to confirm working assumption above (Condition 2-A-2) and then UE-A can determine RSAI based on two conditions of 2-A-1 and 2-A-2. For Condition 2-A-1, many options are listed in RAN1#106bis-e meeting [3]. We prefer Option 1 in the above to reuse Rel-16 mode 2 principle as much as possible. In addition, In RAN1#106bis-e, there is an open issue on how to handle collisions from overlapping TBs that have UE-A as their destination. In this case, UE-A can decide which UE-B transmission to prioritize based on the priority each TB. A TB with a lower priority is deprioritized and is considered to have a conflict. UE-A sends conflict imitation to the UE-B with the TB of the lower priority. UE-A doesn’t send a conflict indication to the UE-B with the TB of the higher priority. If the priorities of the conflicting TBs are the same, it is up to UE-A to decide which UE-B will be sent a conflict indication.
Proposal 14: In Scheme 2, confirm the working assumption for Condition 2-A-2 and support following additional criteria to determine resource(s) for Condition 2-A-1 as
· 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 
· Strive to reuse Rel-16 specification wherever possible
· If UE-A detects a conflict for TBs with UE-A as destination of at least one them, and with overlapping reserved resources, UE-A sends a conflict indication to the UE-B(s) with the TB of lower priority. No conflict is sent to the other UE-B(s) with the TB of highest priority.
Also, in RAN1#106bis-e meeting [3], how to derive PSFCH resources allocated for Scheme 2 and how to set the value of PSFCH resource for Scheme 2 were discussed and the following agreements were made:
· For allocating PSFCH resources in Scheme 2, at least following can be (pre)configured separately from those for SL HARQ-ACK feedback.
· Set of PRBs for PSFCH transmission/reception (sl-PSFCH-RB-Set) 
· For Scheme 2, 
· Index of a PSFCH resource for inter-UE coordination information transmission is determined in the same way according to Rel-16 TS 38.213 Section 16.3 with at least following modification
· P_ID is L1-Source ID indicated by UE-B’s SCI
· M_ID is 0
· FFS: How to set m_CS
· FFS: How to set m_0
· FFS: Whether M_ID can be (pre)configured
At first, we propose the following principle:
Proposal 15: PSFCH indexing of conflict feedback follows the PFSCH indexing of HARQ-ACK feedback in Rel-16. 
In Rel-16, the PFSCH resources for HARQ-ACK are determined as follows:
1. In time domain, a UE can be provided, by sl-PSFCH-Period a number of slots in a resource pool for a period of PSFCH. If the number is zero, PSFCH transmissions from the UE are disabled for HARQ-ACK feedback. A UE expects that a slot , wherein  has a PSFCH transmission occasion for HARQ-ACK feedback if , wherein;
·  is a logical slot in the resource pool.
·  is the maximum number of logical slots in the resource pool in 1024 frames.
·  is provided by sl-PSFCH-Period.
2. In frequency domain, a UE can be provided by higher layer parameter sl-PSFCH-Set a set of  PRBs in a resource pool for PSFCH transmission in a PRB of a resource pool. For a number of  sub-channels for resource pool, provided by higher layer parameter sl-NumSubchannel, the UE allocates  PRBs from the  PRBs, to slot  among the SL slots associated with the PSFCH for HARQ-ACK feedback and sub-channel , where , ,  and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of .
3. In code domain (cyclic-shift domain), the UE can allocated from 1 to 6 cyclic shift pairs, per PRB, through higher layer parameter sl-NumMuxCS-Pair. It should be note that there are 12 cyclic shifts (i.e., 6 cyclic shift pairs per PRB). 



(a)                                                  (b)
[bookmark: _Ref86924700]Figure 4: Example of multiplexing HARQ-ACK feedback and Scheme 2 RSAI feedback in the same PRB. (a): For conflict feedback m0 = 1. (b) For conflict feedback m0=3.
Based on the RAN1#106bis-e agreements [3], there can be two options to multiplex HARQ-ACK feedback and conflict feedback:
· Option 1: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is not allowed 
· Option 2: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is allowed
In option 1, frequency division multiplexing can be used. The PSFCH slots for HARQ-ACK feedback and for conflict feedback are the same. However, different PRB are allocated to the PSFCH for HARQ-ACK feedback (these are provided by higher layer parameter sl-PSFCH-Set) and PSFCH resources for conflict feedback, which can be provided by a new higher layer parameter e.g. sl-PSFCH-Conflict-Set.
A variant of option 1 is to consider that resource pool configuration is used for conflicted feedback and HARQ-ACK feedback. For example, a resource pool with PSFCH resource can be used for conflict feedback instead of HARQ-ACK feedback if inter-UE coordination and Scheme 2 RSAI feedback are enabled in this pool. 
In option 2, code domain (cyclic shift domain) multiplexing can be used. In this case, the PSFCH slots and PRBs for HARQ-ACK feedback and for conflict feedback are the same, but different cyclic shifts can be used for HARQ-ACK feedback and conflict feedback. For example, if the number of cyclic shift pairs in a PRB is 3. For HARQ-ACK feedback, cyclic shift pairs (0,6), (2,8) and (4,10) are used. The unused cyclic shift pairs can be used for conflict feedback, in this case, the cyclic shift pairs used for conflict feedback are (1,7), (3,9) and (5,11). In this case, the conflict feedback and HARQ-ACK Feedback are multiplexed in the same PRB. Figure 4 illustrates this example.
The cyclic shift resource is determined by  and . In option 1, different PRBs are used for conflict feedback and HARQ-ACK feedback. Hence, the same value of  can be used for conflict feedback and HARQ-feedback. The allowed value of  are shown in Table 1.
[bookmark: _Ref86924388]Table 1:  for HARQ-ACK feedback and conflict feedback when separate PRBs are used for each (38.213 Table 6.13-1).
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	0
	-
	-
	-
	-
	-

	2
	0
	3
	-
	-
	-
	-

	3
	0
	2
	4
	-
	-
	-

	6
	0
	1
	2
	3
	4
	5


If UE-B reserves two SL resource in the same SCI, UE-A would indicate a conflict for each reserved resource separately. There are two ways to achieve this:
· Different sets of PRBs are used for the PSFCH associated with each reserved resource. For example, sl-PSFCH-Conflict-Set1 is used for the first reserved resource and sl-PSFCH-Conflict-Set2 is used for the second reserved resources.
· The same set of PRBs is used for all reserved resources and distinction is by . The first reserved resources uses  as shown in Table 1. The second reserved resource uses  as shown in Table 2. In addition, one value of  as shown in Table 2-1 is used when both two reserved are conflicted. In Table 2-1, =6 for indication of “no confliction” is assumed. Otherwise if “no confliction” is not specifically indicated by RSAI and no  is defined for the indication, the cyclic shift index can start from other values, e.g. {6} for =1, {6, 7} for =2, {6, 7, 8} for =3.
[bookmark: _Ref86926066]Table 2:  for second reserved resource conflict feedback when same PRB is used for conflict feedback of first and second reserved resources.
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	3
	-
	-
	-
	-
	-

	2
	1
	4
	-
	-
	-
	-

	3
	1
	3
	5
	-
	-
	-

	6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Table 2-1:  for both two reserved resource conflict feedback when same PRB is used for conflict feedback of first and second reserved resources 
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	2
	-
	-
	-
	-
	-

	2
	2
	5
	-
	-
	-
	-

	3
	N/A
	N/A
	N/A
	-
	-
	-

	6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


In option 2, the same PRB is used for conflict feedback and HARQ-ACK feedback. The distinguishing between HARQ-ACK feedback and the conflict feedback can be by using different values of  as illustrated Table 3 and Figure 4.
[bookmark: _Ref86924653]Table 3:  for conflict feedback when same PRB is used for HARQ-ACK feedback and conflict feedback.
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	3
	-
	-
	-
	-
	-

	2
	1
	4
	-
	-
	-
	-

	3
	1
	3
	5
	-
	-
	-

	6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


If UE-B reserves two SL resource in the same SCI, UE-A would indicate a conflict for each reserved resource separately. The same set of PRBs is used for all reserved resources and HARQ-ACK feedback and distinction is by . The first reserved resources uses  as shown in Table 4. The second reserved resource uses  as shown in Table 5. Similarly as in option 1, it is possible that no specific  value is defined for indication of “no confliction”, and some values of  can be defined to indicate both two reserved resources are conflicted. The motivation is to reduce the number of potential simultaneous PSFCH transmission.
[bookmark: _Ref86926248]Table 4:  for first reserved resource conflict feedback when same PRB is used for HARQ-ACK feedback and conflict feedback of first and second reserved resources.
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	2
	-
	-
	-
	-
	-

	2
	1
	4
	-
	-
	-
	-

	3
	N/A
	N/A
	N/A
	-
	-
	-

	6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Table 5:  for second reserved resource conflict feedback when same PRB is used for HARQ-ACK feedback and conflict feedback of first and second reserved resources.
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	4
	-
	-
	-
	-
	-

	2
	2
	5
	-
	-
	-
	-

	3
	N/A
	N/A
	N/A
	-
	-
	-

	6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Based on the discussion above, we propose: 
Proposal 16: For scheme 2 conflict feedback, support the following options:
· Option 1: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is not allowed. 
· In case of one reserved resource in UE-B’s SCI, sl-PSFCH-Conflict-Set is configured for conflict feedback.
· In case of two reserved resources in UE-B’s SCI, sl-PSFCH-Conflict-Set1 is configured for conflict feedback of the first reserved resource and sl-PSFCH-Conflict-Set2 is configured for conflict feedback of the first reserved resource.
·  for conflict feedback is the same as  for HARQ-ACK feedback.
· Option 2: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is allowed. The same sl-PSFCH-Set is used for HARQ-ACK feedback and conflict feedback
·  is defined to indicate conflict feedback, including which one or both reserved resources in UE-B’s SCI being conflicted.
For , when providing conflict feedback for Scheme 2, UE-A can transmit a logical 0 in case of conflict and logical 1 in case of no conflict. Or UE-A can just transmit logical 0 in case of conflict and no transmission in case of no conflict.
Proposal 17: For scheme 2 conflict feedback, for  of the PSFCH providing conflict feedback, support at least one of the following options:
· UE-A can transmit a logical 0 in case of conflict and logical 1 in case of no conflict.
· UE-A can just transmit logical 0 in case of conflict and no transmission in case of no conflict.
Regarding the timing of the conflict feedback transmission, two options where considered during the email discussion of RAN1#106bis-e:
· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted
· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI
Option 1 allows the same resource determination mechanism for the conflict feedback resource (i.e. time slots, PRB and cyclic shift) as that of HARQ-ACK feedback. Furthermore, with option 1, the HARQ-ACK feedback and conflict feedback associated with the same UE-B SCI are transmitted by UE-A and received by UE-B in the same slot, while in option 2, the HARQ-ACK feedback and conflict feedback associated with the same UE-B SCI are transmitted by UE-A and received by UE-B in different slots, which increases conflicts due to half-duplex. With option 2, UE-B is required to receive the PSFCH in two slots instead of 1, hence it can’t transmit PSFCH in these slots. Therefore, we prefer option 1.
Proposal 18: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted.
2.5 Others
If new 2nd-stage SCI format (i.e. SCI format 2-C) is introduced for Scheme 1 RSAI feedback, we need to decide information fields included for this format. In this section, we provide candidate information fields which is useful for RSAI feedback. At first, UE-B can request RSAI feedback to UE-A and provide the following information into UE-A for RSAI feedback as:
· RSAI request
· This field is used for explicit RSAI request.
· Priority
· This field is used for indicating the priority of RSAI request.
· RSAI configuration 
· This field is used for UE-B to indicate whether UE-B’s requested RSAI is for preferred or non-preferred resources in Scheme 1.
· RSAI latency bound 
· This field is used for indicating UE-B’s remaining PDB.
· Resource size ()
· This field is used for indicating UE-B’s subchannel size in a slot used for the PSSCH transmission.
· RSAI feedback 
· This field is used for indicating RSAI. Bitmap indication is applied for indicating RSAI as a pair of sub-channel(s) and slot(s).
If UE-A receives above information from UE-B, UE-A can determine RSAI based on above information and then provide RSAI feedback to UE-B. In the above information, RSAI configuration can be provided by UE-A instead as: 
· RSAI configuration 
· This field is used for UE-A to indicate whether UE-A’s providing RSAI is for preferred or non-preferred resources in Scheme 1.
Also, if the information of resource size () is not provided from UE-B, UE-A can provide this information into UE-B as:
· Resource size ()
· This field is used for indicating UE-A’s assumed subchannel size in a slot for generating RSAI. 
In addition, the following fields can be included both when UE-B requests RSAI and UE-A provides RSAI feedback as:
· Zone ID and Communication range requirement 
· This field is used for calculating distance and checking validity of RSAI feedback and RSAI usage.
· Source ID and Destination ID 
· This field is used for distinguishing source and destination UE(s).
Proposal 19: Consider the following information fields if new 2nd-stage SCI format (i.e. SCI format 2-C) is introduced for Scheme 1 RSAI feedback.
· RSAI request 
· Priority
· RSAI configuration 
· RSAI latency bound 
· Resource size  
· RSAI feedback 
· Zone ID 
· Communication range requirement 
· Source ID 
· Destination ID 
In addition, before UE-A provides RSAI feedback and UE-B utilizes RSAI feedback, UE needs to check its validity at first in order to avoid unnecessary RSAI feedback and inaccurate RSAI usage by UE-A and UE-B, respectively. At first, latency can be considered as a metric used for the validation check, e.g. only RSAI within latency bound is valid. Source ID is another straightforward metric, e.g. if UE-A is intended receiver(s) of UE-B’s given transmission, RSAI generated by UE-A is valid. Furthermore, distance and SL-RSRP measurement between UE-A and UE-B can be considered also for RSAI validity check.
Proposal 20: For validation check of RSAI feedback and RSAI usage, consider the following metrics:
· Latency
· Source ID of UE-A
· Distance between UE-A and UE-B
· SL-RSRP of RSAI at UE-B
3 Conclusions
This contribution discusses about inter-UE coordination. Based on the discussion, the following proposals are provided:
Proposal 1: In Scheme 2, the presence of detected resource conflict on the resources indicated by UE-B’s SCI is not supported in Rel-17.
Proposal 2: For scheme 1 with preferred and non-preferred resource, new 2nd-stage SCI format (i.e. SCI format 2-C) is used for RSAI feedback.
Proposal 3: New 2nd-stage SCI format (i.e. SCI format 2-C) can be transmitted without SL-SCH on a PSSCH transmission.
· 2nd-stage SCI without SL-SCH on a PSSCH transmission is mapped into whole PSSCH region.
Proposal 4: In Scheme 1, trigger condition(s) other than explicit request is not supported in Rel-17 to reduce work load.
Proposal 5: For each option of inter-UE coordination (Scheme 1 with preferred resources, Scheme 1 with non-preferred resources, and Scheme 2), only a destination UE of a TB transmitted by UE-B can be UE A. For scheme 2, UE-A provides a conflict indication if at least one of the conflicting TBs has UE-A as its destination.
Proposal 6: For scheme 1 with explicit RSAI request, UE-B provides the following parameters into UE-A both for Condition 1-A-1 and Condition 1-B-1 as:
· 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
· Remaining PDB
· It is used for deciding T2
Proposal 7: In Scheme 1 with explicit RSAI request, confirm the working assumption for Condition 1-A-2 and Condition 1-B-2. 
Proposal 8: For scheme 1 with explicit RSAI request, a TX resource to convey RSAI becomes a reference point in time for signalling RSAI and UE-A should select the TX resource to convey RSAI properly for RSAI selection and signalling considering the following options:
· Option 1: Select TX resource to convey RSAI and select the preferred/non-preferred resources carried in RSAI by separate mode 2 procedures
· Option 2: Select TX resource to convey RSAI and select the preferred/non-preferred resources carried in RSAI together in a single mode 2 procedure 
· The TX resource to convey RSAI is selected in the front of RSW for selecting RSAI
Proposal 9: For scheme 1 with explicit RSAI request, bitmap indication is applied for a pair of sub-channel(s) and slot(s).
Proposal 10: For scheme 1 with explicit RSAI request, when UE-A selects a TX resource to convey RSAI and preferred/non-preferred resources carried in RSAI in a single mode 2 procedure, the following time-line is applied as
· When UE-A receives the RSAI feedback request from UE-B in slot m, UE-A triggers RSAI selection in slot n=m+W0 where W0 becomes a time gap between slots m and n. 
· When RSAI selection is triggered in slot n, resource selection window (RSW) becomes [n+T1, n+T2] where T1 and T2 are determined by UE-A as in Rel-16 mode2 but UE-B’s remaining PDB is used for deciding T2.
· UE-A performs RSAI identification of  candidate resources where  is the total number of candidate single-slot resources within RSW and  is provided by higher layer
· For preferred/non-preferred,  can be set differently.
· For preferred, Condition 1-A-1 and Condition 1-A-2 are used for RSAI identification and for Condition 1-A-1 RSRP threshold incensement is applied as in Rel-16 mode 2.  
· For non-preferred, Condition 1-B-1 and Condition 1-B-2 are used for RSAI identification
· UE-A provides  resources to UE-B as RSAI feedback by using bitmap indication W2 according to 
· The slot k for a selected or reserved resource to convey RSAI becomes a reference point for bitmap indication for RSAI feedback.
· The slot k+W1 becomes the starting slot for indicating bitmap for RSAI feedback where W1 is a time gap to cover inter-UE coordination delay.
Proposal 11: For scheme 1 with explicit RSAI request, UE-B can receive RSAI from multiple UE-As at least for groupcast.
· UE-B can use the intersection of preferred/non-preferred resources from UE-A(s) when applying RSAI for its transmission resource (re-)selection.
· UE-A can provide RSAI with different preference levels to enable UE-B to find sufficient preferred/non-preferred resources when receiving RSAI from multiple UE-As. 
· The preference level can decided based on SL RSRP.
Proposal 12: For Scheme 1 with preferred resource, if UE-B’s sensing result is available and when UE-B receives RSAI feedback from UE-A, 
· Physical layer at UE-B reports the intersection set between the preferred resource set and S_A obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4 and the S_A to higher layer for its resource (re-)selection,
· If the number of candidate single-slot resources belonging to the intersection set is larger than or equal to a threshold, 
· Physical layer at UE-B reports the intersection set instead of S_A to higher layer for its resource (re-)selection.
· Otherwise,
· Physical layer at UE-B includes replenishes the intersection set by adding preferred resources that have been excluded in Step 5) of Rel-16 TS 38.214 Section 8.1.4.
· If the size of the updated intersection set is larger than or equal to a threshold, it reports the updated intersection set instead of S_A to higher layer for its resource (re-)selection.
· If the size of the updated intersection set is smaller than a threshold, it is up to UE-B’s implementation to determine a set of candidate single-slot resources that is larger than or equal to a threshold and it reports the updated intersection set instead S_A to higher layer for its resource (re-)selection.
Proposal 13: For Scheme 1 with non-preferred resource, when UE-B receives RSAI feedback from UE-A,
· 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.
Proposal 14: In Scheme 2, confirm the working assumption for Condition 2-A-2 and support following additional criteria to determine resource(s) for Condition 2-A-1 as
· 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 
· Strive to reuse Rel-16 specification wherever possible
· If UE-A detects a conflict for TBs with UE-A as destination of at least one them, and with overlapping reserved resources, UE-A sends a conflict indication to the UE-B(s) with the TB of lower priority. No conflict is sent to the other UE-B(s) with the TB of highest priority.
Proposal 15: PSFCH indexing of conflict feedback follows the PFSCH indexing of HARQ-ACK feedback in Rel-16. 
Proposal 16: For scheme 2 conflict feedback, support the following options:
· Option 1: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is not allowed. 
· In case of one reserved resource in UE-B’s SCI, sl-PSFCH-Conflict-Set is configured for conflict feedback.
· In case of two reserved resources in UE-B’s SCI, sl-PSFCH-Conflict-Set1 is configured for conflict feedback of the first reserved resource and sl-PSFCH-Conflict-Set2 is configured for conflict feedback of the first reserved resource.
·  for conflict feedback is the same as  for HARQ-ACK feedback.
· Option 2: Multiplexing conflict feedback and HARQ-ACK feedback in the same PSFCH PRB is allowed. The same sl-PSFCH-Set is used for HARQ-ACK feedback and conflict feedback
·  is defined to indicate conflict feedback, including which one or both reserved resources in UE-B’s SCI being conflicted.

Proposal 17: For scheme 2 conflict feedback, for  of the PSFCH providing conflict feedback, support at least one of the following options:
· UE-A can transmit a logical 0 in case of conflict and logical 1 in case of no conflict.
· UE-A can just transmit logical 0 in case of conflict and no transmission in case of no conflict.
Proposal 18: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted.
Proposal 19: Consider the following information fields if new 2nd-stage SCI format (i.e. SCI format 2-C) is introduced for Scheme 1 RSAI feedback.
· RSAI request 
· Priority
· RSAI configuration 
· RSAI latency bound 
· Resource size  
· RSAI feedback 
· Zone ID 
· Communication range requirement 
· Source ID 
· Destination ID 
Proposal 20: For validation check of RSAI feedback and RSAI usage, consider the following metrics:
· Latency
· Source ID of UE-A
· Distance between UE-A and UE-B
· SL-RSRP of RSAI at UE-B
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