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Introduction
The work item for NR V2X was approved in RAN#86 and revised in RAN#90e [1], and the following objectives were identified in relation to resource allocation enhancements for reliability and latency:
	2. Resource allocation enhancement:
· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after [RAN#89].


This contribution provides an overview of the discussion so far as well as an analysis of the design aspects for inter-UE coordination. It includes details regarding the determination of resources to be used, the method of transmission and the container used for the transmission for the agreed scheme 1 and scheme 2. It also delves into the compatibility between the different types and how it can contribute to the power saving aspect for Mode 2 UEs.
UE (pre-)configurations for Scheme 1
This section delves into the use of scheme 1 where UE-A sends a preferred or non-preferred resource set, triggered by an explicit request or by detecting an event, when the UE may or may not be the destination UE for the transmission by UE-B.
When UE-A receives an explicit request from UE-B, the request will contain sensing and traffic information that UE-A can use for generating a set of preferred resources. It does not matter whether UE-A is the destination UE or any UE, as long as UE-A is within the vicinity of UE-B, it can provide UE-B with a preferred set of resources.
Observation 1: Irrespective of whether UE-A is a destination UE or any UE, on receiving an explicit request, UE-A can use the information provided in the request and generate a set of preferred resources.
In the case where UE-A detects an event or a collision, it can provide UE-B with a set of preferred resources that excludes the colliding resources. If UE-A is the destination UE, it can exclude resources that clash with time slots where UE-A is transmitting, as well as resources that could potentially cause collisions based on other UE’s received SCIs. If UE-A is any UE, this is limited to only resources based on received SCIs from UE‑B and other UEs. In either case, UE-A does not receive an explicit request containing sensing and traffic requirements from UE-B, and hence UE-A does not have further information regarding UE-B’s intended transmission. UE-A would have to derive some information from a previously successfully decoded 1st stage SCIs in order to determine the priority, number of sub channels and other parameters in order to determine a relevant preferred resource set and limit its size.
Observation 2: When UE-A detects an event or a collision, in the absence of an explicit request, UE-A would need to use previously decoded SCIs from UE-B to limit the size of the preferred resource set.
In the case where UE-A is sending a set of non-preferred resources in response to an explicit request, UE-A can easily provide resources that are reserved for its own transmissions (only if UE-A is the destination UE) and resources where high interference is detected based on the received SCIs. Such a resource set would be smaller in size since UE-A would consider only those resources that are within the provided parameters from the request and relevant to UE-B’s intended transmission. These resources can easily be used by UE-B in its resource selection process since it can exclude these resources.
Observation 3: When UE-A is sending a set of non-preferred resources in response to an explicit request, the resources would cater specifically to UE-B’s intended transmission, thereby reducing the size of the coordination message.
In the case where UE-A is sending a set of non-preferred resources in response to a detected event or collision, the only difference would be that UE-A would not have any information about UE-B’s intended transmission, but can still provide UE-B with a set of non-preferred resources based on received SCIs and UE-A’s own transmissions, if UE-A is the destination UE.
Observation 4: When UE-A is sending a set of non-preferred resources, UE-A being the destination UE is advantageous since it can provide resources for UE-B to exclude based on UE-A’s own transmissions as well as other UE’s received SCIs. A UE that is not the destination UE can provide only resources based on received SCIs from UE-B and other UEs.
Proposal 1: We support the following combination of features for scheme 1 which can be enabled or disabled or controlled by (pre)configuration:
· UE-A (destination UE or any UE) sends a preferred resource set triggered by an explicit request from UE-B,
· UE-A (destination UE or any UE) sends a non-preferred resource set triggered by an explicit request from UE-B,
· UE-A (destination UE only) sends a non-preferred resource set triggered by a condition rather than based on a request.
Triggering Mechanisms
The following agreements were made in RAN1#107-e [2] with regards to the triggering mechanisms used by UE-A to send a coordination message to UE-B, as well as which UE can be UE-A and UE-B.
	· For Scheme 1, at least following parameters are provided by UE-B’s request:
· Priority value to be used for PSCCH/PSSCH transmission 
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· Resource reservation interval 
· For inter-UE coordination information triggered by an explicit request in Scheme 1,
· UE-A uses a TX resource pool used for UE-B’s request transmission to determine the set of resources and to transmit the set of resources to UE-B
· For inter-UE coordination information triggered by a condition rather than request reception in Scheme 1,
UE-A transmitting in a resource pool provides inter-UE coordination information associated with the same resource pool


In the following sections, we look into the details of the explicit request sent from UE-B to UE-A in scheme 1, including which UE can be UE-A to receive such a request, the content included in the request and how the trigger is sent. We also provide details on the conditions or events that would trigger UE-A to send coordination messages for both scheme 1 and scheme 2.
Scheme 1
Under scheme 1, it was agreed that UE-A can send coordination messages to UE-B either by receiving an explicit request from UE-B or by detecting an event that would result in a collision in the future. In the case where UE-B realizes that it requires coordination information from another UE, UE-B can explicitly send a request to UE-A, asking for a set of resources to assist in its resource selection process. The alternative is to identify certain events or trigger conditions which, once detected in the system, would initiate UE-A to send coordination information to UE-B. The following sections explore the open issues related to these triggering mechanisms.
Conditions when UE-B sends Explicit Requests to UE-A
For inter-UE coordination information triggered by UE-B’s explicit request in Scheme 1, if UE-A is a destination UE of a TB transmitted by UE-B, it was discussed on the last meeting which options are supported for conditions to trigger a transmission of the explicit request to UE-A. We believe that this should not be up to UE implementation, and should be triggered by a specific condition, such as when UE-B expects to trigger resource (re)selection for a PSCCH/PSSCH transmission to UE-A. Furthermore, also other conditions could be supported, such as the priority value of UE-B’s transmission, the lack of sensing results at UE-B, or it could be limited to transmissions where the remaining PDB of UE-B’s transmission is larger than a threshold.
Proposal 2: For inter-UE coordination triggered by an explicit request in Scheme 1, support at least the condition when UE-B expects to trigger resource (re)selection for a PSCCH/PSSCH transmission to UE-A.
When inter-UE coordination is triggered by an explicit request in Scheme 1, the question is whether it can be up to UE implementation for UE-A to decide whether to transmit the inter-UE coordination information upon receiving the request or not. We prefer that UE-A transmits the inter-UE coordination message whenever possible, e.g., but at least subject to the Rel-16 UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control.
Proposal 3: For inter-UE coordination triggered by and explicit request in Scheme 1, UE-A shall transmit the inter-UE coordination message subject to the Rel-16 UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control upon receiving the request.
Content of Explicit Requests sent by UE-B
It is expected that UE-B can request for coordination information when it has inadequate or no sensing results, due to partial sensing or SL DRX, or is unable to obtain sensing results due to power constraints. Here, it may require assistance from UE-A to provide it with either candidate resource sets to supplement its own limited sensing results, or specific resources to be used by UE-B for the intended transmission in the absence of any sensing results.
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Figure 1: Diagram depicting UE-B requesting a set of preferred resources from UE-A.
In such a scenario, UE-B must provide the necessary parameters required in its request for UE-A to provide a meaningful set of resources that it can use for its resource selection process. This is especially important when UE-A is expected to send a preferred set of resources to UE-B. In the last meeting, it was decided that the explicit request message contains the priority value and number of sub-channels to be used for PSSCH/PSCCH transmission in a slot. Furthermore, we believe that this should also contain the remaining PDB, as well as optional information such as the intended recipient, the nature of the transmission – periodic or aperiodic, possibly the resource pool in which the transmission is intended to take place and the resource reservation interval. This would provide enough information for UE-A to generate a set of resources to aid UE-B’s resource selection process.
Proposal 4: We propose that the explicit request from UE-B in scheme 1 should also contain the remaining PDB in order for UE-A to generate an adequate set of resource for UE-B to choose from in its resource selection process.
Proposal 5: On the parameters provided by UE-B’s request, we propose that this contains the priority values, the number of sub-channels to be used for PSSCH/PSCCH transmission in a slot, the resource reservation interval, as well as the starting/ending time locations of the resource selection window.
Container for Explicit Requests sent by UE-B
The purpose of the explicit request is to carry sensing-related information and traffic requirements such that UE‑A is able to determine a set of resources that would assist UE-B in its resource selection process. This would mean that the container for the request needs to be large enough to carry the relevant information, and at the same time have a low processing delay so that UE-A receives the request in time.
Bearing this in mind, we prefer to use the MAC CE on a PSSCH transmission for sending the explicit request for a set of resources, since it can handle larger payloads than the 2nd stage SCI, and the latency incurred would be lesser than when using PC5-RRC signaling.
Proposal 6: We propose to use MAC CE as a container for transmitting the explicit request from UE-B to UE-A in scheme 1.
In case a UE-B does not perform sensing or resource exclusion or in case it has limited sensing results, e.g., due to power saving reasons, UE-B’s resources for sending the request could be configured by UE-A via PC5-RRC itself. In this way, UE-B would only have to decode the SCIs indicated by UE-A and could skip decoding other SCI’s and thus save power.
Proposal 7: We support that UE-A can configure the resources for UE-B to transmit the request to UE-A via PC5-RRC.
Conditions that Implicitly Triggers UE-A
The following are conditions that, when detected by UE-A, triggers UE-A to send coordination messages to UE‑B.
· Potential Resource Collisions due to Half-Duplex Constraint
In the case that UE-A is the intended recipient for a transmission by UE-B, based on the received SCI from UE-B for the initial transmission, UE-A can identify resources that are indicated in the SCI for retransmissions, or for periodic transmissions, which also clash with time slots where UE-A is scheduled for transmissions, as seen in Fig. 2. Since this would result in potential resource collisions, it can trigger UE-A to send a coordination information message to UE-B.
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Figure 2: Depiction of UE-A identifying potential collisions due to the half-duplex constraint.
· Past or Potential Future Resource Collisions due to Hidden Node Issue
One of these pre-configured events can be based on the detection of potential resource collisions between two other UEs, based on the SCIs being sent by these UEs. If UE-A detects a possible resource collision based on the SCIs that it had received, it can choose to inform either of these UEs to alter their resource selections by sending a coordination information message that would avoid the potential collision. Such a trigger could also be used to avoid consecutive packet collisions, as described in [1], in the event of UEs reserving the same set of resources for their periodic transmissions.
It is also possible for UE-A to detect past collisions based on received SCIs, where UE-B had carried out a transmission in an overlapping resource with another transmitting UE. Since both UE-B and the other UE would be unaware of such a collision taking place, on detection of such an event, UE‑A can send a coordination information message informing UE-B of the collision, and a set of resources that it could use for retransmissions in order to avoid further resource collisions, as depicted in Fig. 3.
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Figure 3: Depiction of UE-A sending a coordination information message to UE-B on detection of a past collision.

Proposal 8: We support UE-A detecting the following pre-defined or pre-configured events resulting in a past or potential future resource collision, and triggering UE-A to send a coordination information message to UE-B in scheme 1 based on a condition:
· UE-A identifies that UE-B’s reserved resources are overlapping with the non-preferred resource set,
· Potential resource collisions due to the half-duplex constraint, where UE-A detects a clash in time slots where UE-A is scheduled for transmissions,
· Past or potential future resource collisions due to the hidden node issue, where UE-A detects a clash in resource reservations based on other UE’s received SCIs.
For the case where UE-A transmits the coordination message based on the abovementioned events, there should be no restriction that only the intended receiver of the transmission from UE-B can send the coordination message. Any UE that detects the conditions leading to a potential resource collision should be capable of transmitting the coordination message.
Proposal 9: We support that any UE-A that detects the pre-defined or pre-configured events resulting in a past or potential future resource collision should transmit the coordination message to UE-B.
Once initiated, the coordination messages can then be a transmission in a periodic or aperiodic manner, depending on the information provided in the trigger, or based on the event that triggered UE-A to send the coordination message.
Proposal 10: For scheme 1, we propose that UE-A decides to transmit the coordination messages in a periodic or aperiodic manner, based on the nature of the trigger condition, and the information provided by the trigger that initiates the coordination message transmission.
Cast Types used for Explicit Request and Coordination Messages
When UE-B transmits the explicit request to UE-A, UE-B can do so as a unicast or groupcast transmission. If UE-B intends to transmit a unicast transmission to UE-A, it can request UE-A alone for coordination information in a unicast manner. Similarly, if UE-B has an intended groupcast transmission, any one of the group members can provide UE-B with coordination messages, and hence should transmit the request in a groupcast manner. Else UE‑B would have to send individual unicast request messages to each of the member UEs of the group, which is inefficient in terms of resource usage. We feel that transmitting the explicit request in a broadcast manner would cause multiple UEs to respond with coordination messages, causing increased signaling overhead.
Proposal 11: We propose that UE-B can send the explicit request to UE-A in a unicast or groupcast manner.
UE-A can also transmit the coordination message in a unicast or groupcast manner. If UE-A has received an explicit request from UE-B, UE-A can respond by transmitting a unicast coordination message directly to UE-B. On the other hand, if UE-A has implicitly detected a potential resource collision, and UE-A is a group lead UE, UE-A can transmit a groupcast coordination message to the group members, providing them with information related to an upcoming potential resource collision.
Proposal 12: We propose that if UE-A receives an explicit request from UE-B, UE-A can send the coordination message in a unicast manner. If UE-A implicitly transmits the coordination message, it can choose to do so in a unicast or groupcast manner.
Scheme 2
For scheme 2, it was agreed that UE-A can send a collision indicator to UE-B on detecting an event that would result in a future potential resource conflict. The following sections explore the open issues related to the collision indicator.
Conditions for Transmitting Collision Indicators
In order to identify the conditions or triggering events for UE-A to send a collision indicator to UE-B, we need to understand the definition of a conflicting TB, which was a point of contention in the previous meeting. In our view, a conflicting TB with respect to UE-B is any TB for which UE-B has already reserved a resource and sent out an SCI indicating a reservation for the same resource, which clashes with another UE’s resource reservation. UE-A can detect this potential conflict by either decoding the other UE’s SCI to identify the conflict, which can broadly be described as a resource conflict due to the hidden node issue, or identifying that the resource in question has been reserved for a transmission by UE-A itself, which can be described as a resource conflict due to the half-duplex constraint. Both these conditions have been described in detail in Section 3.1.4.
Proposal 13: For scheme 2, we support UE-A detecting the following conditions resulting in a potential collision for a resource indicated in UE-B’s SCI, and transmitting a collision indicator to UE-B:
· Potential resource collisions due to the half-duplex constraint, where UE-A detects a clash in time slots where UE-A is scheduled for transmissions,
· Potential resource collisions due to the hidden node problem, where UE-A detects a clash in resource reservations based on other UE’s received SCIs.
Cast Types used for Collision Indicators
When UE-A transmits the collision indicator to UE-B, it can do so using unicast or groupcast cast types. This is because if UE-A is a group lead UE within a group, it can transmit the collision indicator to all member UEs that might be affected by the potential collision. This should be true irrespective of whether UE-A is the intended destination UE for the transmission from UE-B.
Proposal 14: We propose that UE-A can send the collision indicator to UE-B in a unicast or groupcast manner.
Determination of Resource Sets by UE-A
In the previous meetings [2] and [3], the following agreements were made with regards to how UE-A determines the set of resources for the coordination message.
	· 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
· For Scheme 1 with preferred resource set, support following condition:
· Condition 1-A-2:
· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· This can be disabled by RRC (pre-)configuration
· Working Assumption
· For Condition 1-B-1 of Scheme 1, the following two options are supported
· Option 1: Reserved resource(s) of other UE(s) identified by UE-A whose RSRP measurement is larger than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s)
· Option 2: Reserved resource(s) of other UE identified by UE-A whose RSRP measurement is smaller than a (pre)configured RSRP threshold which is determined by at least priority value indicated by SCI of the UE(s) when UE-A is a destination of a TB transmitted by the UE(s)
· Working Assumption
· For Scheme 1 with non-preferred resource set, support following condition:
· Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· 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
Agreements on details of Scheme 1 for inter-UE coordination made in [2]:
· For Condition 1-A-2 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4
· UE-A excludes candidate single-slot candidate(s) belonging to “slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation” after Step 6) of TS 38.214 Section 8.1.4
· For Scheme 1 with non-preferred resource set, 
· Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 6) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set
· For Condition 1-A-1 of Scheme 1, when UE-A determines the set of resources preferred for UE-B’s transmission, apply RSRP threshold increase in the same way according to Rel-16 TS 38.214 Section 8.1.4.
· FFS: Whether/how to introduce the maximum limit of RSRP threshold increase
Agreements/working assumptions/conclusions on details of Scheme 2 for inter-UE coordination made in [2]
· (Working assumption) A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap
· (Working assumption) For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B.
· FFS whether/how to set additional condition for UE-A to send PSFCH.
· Conclude on whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2 at the subsequent meetings


Scheme 1
Based on the scenarios described in the previous sections, it is clear, that the set of resources sent by UE-A as coordination information differs depending on the trigger conditions and the prevalent scenarios. In this section, we explore in detail the different types of resource sets, and the methods used by UE-A to determine them.
Set of Preferred Resources
In this case, UE-A provides UE-B with a set of resources that it sees available by carrying out its sensing and resource selection process. For UE-A to be able to generate the set of resources that are relevant for the intended transmission to be carried out by UE-B, UE-A would require the following information regarding the intended transmission, based on the existing Rel-16 procedure for determining the candidate resource set:
· Priority of the intended transmission, remaining PDB and number of sub channels to be used,
· Optionally, the resource pool in which the transmission is intended to take place and the resource reservation interval can also be provided.
Based on the scenarios and conditions described in Section 3.1, UE-A can either receive all the pertinent sensing information from the explicit request message sent by UE-B, as described in Section 3.1.2, or derive this information from received SCIs that detected a potential resource collision, since UE-A can derive some information from a previously successfully decoded 1st stage SCI. UE-A can utilize the information provided in the priority field and the resource reservation field to carry out sensing and determine a set of preferred resources for UE-B. It can deduce the resource pool to be used for the intended (re-)transmission based on the resource pool in which the SCI was received, as well as the number of sub channels required for the (re-)transmission. If UE-A is the destination UE, it would also be aware of the PDB for the (re-)transmission, and hence would be in a capable position to provide UE-B with a concise resource set. Hence, UE-A must take these traffic and sensing requirements into account when determining the preferred resource set.
Proposal 15: For scheme 1, we support UE-A deriving UE-B’s traffic and sensing information by using the parameters provided in the explicit request, or from a previously received SCI from UE-B when determining a set of preferred resources (Condition 1-A-3).
UE-A can then use this information to generate a candidate resource set using its sensing and resource (re‑)selection process by following the existing procedure to determine the candidate resource set SA, as described in section 8.1.4 of [4]. This would exclude those overlapping resources that are above the determined RSRP threshold, as agreed in RAN1#106-e [3], as well as resources in time slots that UE-A has not monitored due to its own transmissions.
UE-A can also include resources that had been reserved and indicated by UE-A for other transmissions, but had been left unused due to early ACKs or due to paused periodic transmissions. These resources have already been indicated as reserved for retransmissions to other UEs, and will be excluded from the sensing and resource (re‑)selection process of other UEs, and hence will remain unused.
Once UE-A has determined this set of new candidate resources SA_CM, it can transmit these resources to UE-B in the form of a coordination message. Such a coordination message would enable UE-B to avoid sensing entirely, or merge with existing sensing results, on receipt of the new candidate resource set for an intended transmission and carry out the resource selection process using this set. However, the size of the coordination message would be large due to the size of the resource set.
In order to further reduce the resource selection effort to be undertaken by UE-B, UE-A can go one step further and report the new candidate resource set SA_CM to the higher layers and obtain a set of randomly selected resources from within the resource set, as determined by the higher layers like in Rel-16 and described in detail in [4] and [5]. UE-A can then send the set of selected resources to UE-B, which it can then use as selected resources for its own transmissions.
This would provide UE-B with the option to completely skip its own sensing and resource (re-)selection process by using the resources provided by UE-A for its intended transmissions. Additionally, this would enhance UE-B’s ability to save power as well, since sensing, as identified in [6], was seen to be one of the most power-hungry processes in a UE. This would also facilitate UE-A being a group lead UE, where it provides a set of resources to be used for transmissions by members of a group.
The size of the coordination message would be small since only the selected resources are sent to UE-B and can be based on the TRIV/FRIV fields, as described in Section 8.1.5 in [4]. UE-B can avoid sensing entirely on reception of a set of selected resources for an intended transmission.
Proposal 16: For scheme 1, we support that UE-A can send the set of preferred resources containing the entire new candidate resource set, or a set of selected resources from this new candidate resource set to reduce overhead as well as eliminate the need for UE-B to carry out sensing and resource selection.
Set of Non-Preferred Resources
The set of resources that are preferred not to be used by UE-B are those resources that have been identified by UE‑A based on received SCIs from UE-B or any other UE carrying out transmissions with UE-B that could cause potential resource collisions, which was agreed in RAN1#106-e [2]. Based on received SCIs from UE-B and another UE-C, it is possible for UE-A to detect that UE-B has indicated a resource for a future transmission that could collide with UE-C’s indicated resource. One possibility is that UE-A is the intended recipient for the transmission from UE-B and receives an SCI from UE-C indicating a reservation for the same resource, resulting in a potential future collision. The other possibility is that UE-A is not the intended recipient for either transmission, but receives SCIs from both UE-B and UE-C indicating transmissions to each other in the same time slot, which could have taken place in the past, or are scheduled to take place in future time slots.
In either of these cases, UE-A can send these resources as a coordination message to UE-B or UE-C, informing them to carry out resource re-selection and thus avoid the potential collision. Hence, we support Option 1 in the WA from the previous meeting, without having a restriction that UE-A has to be the destination of the TB transmitted by UE-B.
Proposal 17: For scheme 1, in Condition 1-B-1, we support Option 1, where the RSRP measurement on a reserved resource is larger than a threshold, without having a restriction that UE-A has to be the destination of the TB transmitted by UE-B.
In addition to the aforementioned condition, if UE-A is the intended receiver, resources where UE-A has scheduled transmissions should also be considered as non-preferred resources for UE-B to carry out its intended transmissions. UE-A can provide a set of resources in time slots where UE-A will be carrying out its own transmissions. This is particularly relevant to UE-B when UE-A is the intended recipient, because any transmissions made to UE-A on these time slots would not be received due to the half-duplex constraint, as described in Section 2.1.4. UE-B can then exclude these resources during its resource selection process to avoid potential resource collisions as agreed in [2].
Proposal 18: For scheme 1, when UE-A is the destination UE, we support confirming the WA that UE-A includes resources in time slots where it has scheduled its own transmissions, due to the half-duplex issue, in the non-preferred resource set (Condition 1-B-2).
In the case where UE-A has been triggered by an explicit request, UE-A should use the parameters included in the request to ensure that the non-preferred resource set is within the requirements provided by UE-B in the request. Apart from this information, UE-A does not need any additional information from UE-B to generate this set of non-preferred resources, apart from monitoring the SCIs being received on the PSCCH. One of the advantages of such a coordination message is that its size can be small depending on the number of past or potential resource collisions that UE-A can detect. UE-B would still require to do sensing, but can exclude the set of resources from the candidate resource set that UE-B generates for the intended transmission.
Proposal 19: For scheme 1, we support UE-A using the information from the explicit request to ensure that the non-preferred resource set is within the requirements provided by UE-B.
Based on the above analysis, it is clear, that for scheme 1, both a set of preferred and a set of non-preferred resources are advantageous to be sent by UE-A, since they cater to different conditions and scenarios that could cause potential collisions. Since UE-B could receive a coordination information message with either a set of preferred or non-preferred resources, it would require an indication in the message stating what type of resources are included.
Proposal 20: For scheme 1, we propose to include an indication of the type of resources that are sent from UE-A to UE-B, namely a set of preferred or non-preferred resources.
Scheme 2
For scheme 2, UE-A determines resources where potential resource conflicts can occur by decoding received SCIs from UE-B as well as from other UEs and identifying the overlapping resources, as agreed in [2]. Apart from this, the additional conditions that are to be taken into account should include the measured RSRP being larger than an RSRP threshold determined based on the priorities. Thus, we would like to confirm the working assumption on this topic made in the previous meeting [2].
Proposal 21: For scheme 2, for Condition 2-A-1, we support Option 1, where the measured RSRP value has to be greater than an RSRP threshold and would thus confirm the working assumption.
Another condition for indicating a collision is when UE-A is the intended receiver, UE-A identifies resource conflicts between resource reservations by UE-B from the received SCI and resources where UE-A has scheduled transmissions. Other signaling details are provided in the next section.
Proposal 22: For scheme 2, we support to confirm the working assumption for Condition 2-A-2, where UE-A identifies a resource conflict between resources reserved by UE-B and resources where UE-A has scheduled transmissions.
Signaling of Coordination Information by UE-A to UE-B
This section discusses the signaling details regarding the container to be used for sending a preferred or non-preferred set of resources for scheme 1, as well as the container to send a collision indicator for scheme 2.
Scheme 1
The following agreements were made in RAN1#107-e [2] with regards to the signalling aspect and container format:
	For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1 (Working Assumption): MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· Alt 2: MAC CE is used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· FFS: Whether/How to use resource reservation information as coordination information


For UE-A to send the set of resources to UE-B, the container or signaling procedure used must ensure that the resources are received by UE-B in a latency critical manner, but at the same time ensure that the overhead for the transmission is kept to a minimum.
One of the key features of Rel-16 NR V2X is its support for a 2-stage SCI, where the size of the first stage SCI, i.e., SCI format 1-A, was size-matched to reduce the blind decoding load of UEs, whereas the second stage SCIs were variable in size. We propose to leverage the advantages of the 2-stage SCI system by introducing a new second stage SCI format pertaining to coordination information messages. The addition of a new second stage SCI can be easily incorporated into the existing specifications, given that the SCI format 1-A already has a second stage SCI format indicator with the provision for new second stage SCI formats [7].
The new second stage SCI format itself can be used to convey the set of resources, coupled with a regular transmission to UE-B. The new second stage SCI will contain all the necessary fields as described in SCI format 2-A or 2-B, along with a set of resources pertaining to the coordination information message. This is particularly advantageous when the set of resources are considerably small, which would be the case when the set of resources indicate specific preferred or non-preferred resources, using the existing TRIV/FRIV format. This would enable the optimum use of resources available within the transmission opportunity.
It is also possible for the new second stage SCI format to transmit a larger set of resources without any data payload on the SL-SCH attached to the SCI. In this case, the SCI can use all the remaining symbols of the PSSCH. Furthermore, it can also be concatenated with multiple coordination messages to be send to more than one UE using a single transmission opportunity. For such large set of resources, the resources can be indicated by using a bitmap as well.
In either of the above options, the new second stage SCI can include parameters such as the destination ID of the intended receiver of the coordination message, UE-B, the UE ID of the receiver of the intended transmission by UE-B, the priority associated with the set of resources, as well as the type of coordination message.
It is also possible for UE-A to use MAC layer signaling in order to send the set of resources to UE-B. However, higher layer signaling might not be the best solution for latency critical operations where UE-B requires the coordination information as soon as possible.
A combination of the SCI format 1-A along with a new second stage SCI is also a possibility for transmitting larger sets of resources. Since the second stage SCIs are transmitted in the PSSCH, the new second stage SCI format can contain control information required by UE-B to identify and decode the coordination information, while the coordination information message itself, in the form of a set of resources, is transmitted as data payload in the associated SL-SCH. This can be utilized when the size of the set of resources is large.
Proposal 23: For scheme 1, we propose to confirm Alt 1 (Working Assumption) from [2] and transmit coordination messages by UE-A using a new second stage SCI. The coordination message can be included in:
· the new second stage SCI, coupled with a regular transmission to UE-B, or
· the new second stage SCI, occupying the entire transmission instance, or
· the data payload associated with the new second stage SCI in a transmission instance.
Proposal 24: For scheme 1, we propose that the set of resources within the coordination message are conveyed using the existing TRIV/FRIV format as specified in Rel-16 for smaller resource sets, and using bitmaps for larger resource sets.
A possible design of a new 2nd-stage SCI was discussed in the previous meeting in [2]. This new 2nd SCI for inter-UE coordination information transmission could include the following fields:
· The fields in black are the same as R16 SCI 2-A and are used to schedule TB.
· The fields in red refer to information related to inter-UE coordination.
	Field
	Num. of bits

	HARQ process number
	4

	New data indicator
	1

	Redundancy version
	2

	Source ID
	8

	Destination ID
	16

	HARQ feedback enabled/disabled indicator
	1

	CSI request
	1

	Cast type indicator
	2

	Zone ID
	12

	Communication range requirement
	4

	N combinations of {TRIV, FRIV, resource reservation period}
	up to 78

	First resource location of each TRIV
	up to 6

	Type of resource
	1

	Priority
	3


[bookmark: _Ref92706688]Table 1: New 2nd-stage SCI format for inter-UE coordination.
Proposal 25: For scheme 1, we propose to support the new 2nd-stage SCI format listed in Table 1.
Scheme 2
The following agreements were made in the previous meeting [3] pertaining to the signalling aspects of Scheme 2.
	· 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 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


Based on the contributions by different companies from the past meetings, the signalling of the collision indication can occur over the PSFCH. It was agreed in the previous meeting that a separate set of PRBs will be (pre-)configured for the transmission of the collision indication in the PSFCH.
It was also agreed that the PSFCH format 0 can be used to convey the collision indicator, preferably a NACK-like 1-bit collision indicator. It can be transmitted on the PSFCH or on a separate channel similar to that of the PSFCH, meant for collision indicators, and the signal itself can be modelled based on a NACK. Furthermore, it was discussed on the last meeting for Scheme 2, that the PRB and m_0 for PSFCH transmission and reception is derived by PSFCH resource index in the same way according to Rel-16 TS 38.213 Section 16.3. We support this option as well as a (pre)configuration of M_ID.
Proposal 26: Allow (pre)configuration of M_ID, to enable differentiation of PSFCH transmissions for HARQ feedback to be received at UE-B and reusing the cyclic shift pair index specified in Rel-16.
Utilization of Coordination Information by UE-B
The following agreements were made in RAN1#106-e [3] with regards to how UE-B would use the received coordination information from UE-A.
	· 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 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)


Scheme 1
The procedures required to be carried out by UE-B in order to consider the received set of resources depends heavily on the type of resources that it receives.
Set of Preferred Resources
If UE-B receives a set of resources mapping to a new candidate resource set SA_CM generated by UE-A, as explained in Section 4.1.1, UE-B can choose to either consider the provided candidate resource set on its own, or in combination with its own candidate resource set that UE-B had generated for the intended transmission. This would provide UE-B with an insight on the status of resources in time slots where it does not have any sensing results due to the half-duplex constraint. 
As exemplified in Fig. 4, UE-B can then generate a combined candidate resource set where it can include the common resources from its candidate resource set SA and from the received candidate resource set from the coordination message SA_CM, as long as the number of resources is greater than the  according to [4]. The UE can send only the intersection to the higher layers for final resource selection. In case the number of resources in the combined candidate resource set is inadequate, i.e., the intersection resource set is smaller than , then UE-B will have to choose resources from either one of the component candidate sets. The UE can send both the intersection set and SA to the higher layers, e.g., MAC-layer, where the resources from the intersection set are considered along with random resources selected from SA such that the final combined candidate resource set is greater than . This can also be done in a weighted manner by taking into account factors such as the distance between UE-A and UE-B and the time the coordination message was received. Once the final candidate resource set has been determined, the higher layers can determine the final resources to be used for the intended transmission. 
Proposal 27: For scheme 1, we propose that UE-B combines the set of preferred resources received from UE-A with its own sensing results by selecting the intersection set of resources from both the resource sets to determine its candidate resource. 
· If the intersection resource set is greater than , only the intersection set is sent to higher layers, e.g., MAC-layer, for resource selection.
· If the intersection resource set is smaller than , both the intersection set and the candidate resource set SA is sent to higher layers, e.g., MAC-layer, where the intersection set and remaining resources from SA are selected.
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Figure 4: Exemplary depiction of UE-B using a set of preferred resources from UE-A.
In the case where a set of specific resources are provided in the coordination information message, as determined by UE-A after its own sensing and resource (re-)selection process and derived from SA_CM, UE-B can consider using these resources directly for its own intended transmissions. In this case, UE-B does not need to carry out the sensing and resource (re‑)selection procedure at all, contributing to the power saving ability of the UE. This is explored in further detail in our accompanying contribution [8]. If UE-B has also carried out the sensing and selection process, it can compare the selected resources, as determined by the higher layers, with those received in the coordination message. Having common or overlapping resources would provide UE-B with added confidence that the resources are indeed available and can be safely used for its intended transmissions.
In either of the cases, if UE-B was able to carry out sensing and obtain sensing results, UE-B can combine the set of preferred resources received from the coordination message alone with its own sensing results and selected resources. However, in the absence of sensing results, it is also possible for UE-B to use the set of resources as is. It is possible for UE-B to not have sensing results due to power saving or SL DRX. It is also possible for UE-B to not have adequate sensing results and hence it chooses not to use them for an upcoming transmission. In these scenarios, it is not the UE’s capability that is restricting it from carrying out sensing, but rather the prevalent conditions that force the UE to not be able to obtain tangible sensing results. 
If we consider the restriction due to UE capability, type A UEs from the power saving discussions cannot receive any transmission, including coordination messages. Type B UEs are capable of receiving S-SSB and on the PSFCH, but these UEs cannot receive on any of the other channels that are being considered as containers for coordination messages. Hence, it does not make sense to restrict UEs based on UE capabilities since both these type of UEs cannot qualify to receive coordination messages. UE-B should rather be able to use the coordination messages without combining it with sensing results based on specified conditions. The conditions can be based on the UE’s power situation, its SL DRX configuration or its partial sensing restrictions that would hinder the UE from obtaining a full and reliable set of candidate resources during its sensing process.
Proposal 28: For scheme 1, we propose that UE-B’s ability to use only the preferred set of resources for its resource selection process is dependent on its power saving needs, SL DRX configuration or sensing restrictions. It should not be based on UE capability.
Furthermore, on the last meeting [2], it was discussed how UE-B uses the assistance information received via SCI. In this case, UE-B could either send the intersection and SA to the higher layers, or it could send the assistance information itself and SA to the higher layers, e.g., the MAC-layer. Either approach might have its benefits, as in case UE-B does not have enough sensing results available, it might be better of using the second approach. Nevertheless, we support both approaches.
Proposal 29: For scheme 1 with a preferred resource set and if SCI is used as a container format, we propose that UE-B can support:
· PHY layer at UE-B reports both the intersection set between the preferred resource set and SA to higher layers,
· PHY layer at UE-B reports both the preferred resource set and SA to higher layers.
Other Considerations for UE-B
Apart from the type of coordination information message that UE-B receives, the following are a set of conditions that UE-B needs to take into account when it utilizes the set of resources received from UE-A.
· Selection Window of the Intended Transmission by UE-B
Since UE-B intends to use these resources for its own transmission, these resources have to be within the selection window of the intended transmission in order to be considered. The coordination message itself can be received at UE-B any time before the UE determines the candidate resource set for the transmission.
· Intended Recipient UE of the Intended Transmission by UE-B
In the case where UE-B would receive multiple coordination information messages from other UEs, it would make sense for UE-B to prioritize and utilize the information provided by the UE that would receive the transmission from UE-B, the same transmission for which UE-B requires the coordination information. In order to do so, UE-B would require control information, in the form of a UE ID, attached to the coordination information message so that it is aware that the set of resources are for the intended transmission to UE-A.
In the case where UE-B does not receive coordination information from the intended recipient UE, UE-B can take into account these sets of resources based on the SL-RSRP threshold associated with them, the distance from UE-A to UE-B, or the prevalent conditions of UE-A when sending the coordination information.
· Priority and SL-RSRP Threshold used for Generating Resource Sets by UE-A
UE-B can determine whether it can use resources indicated in a non-preferred resource set based on the priority of SL-RSRP threshold of the intended transmission. In the case where the intended transmission is of a lower priority, UE-B should not use the resources included in the set of non-preferred resources since it would mean that other UEs with higher priority transmissions are using the said resources. On the other hand, if UE-B has a higher priority transmission to carry out, it can very well use the resources from the coordination message that are meant to be excluded, due to the pre-emption mechanism that other UEs would use to detect the higher priority transmissions from UE-B.
Similarly, UE-B can use resources from its own sensing result that are not included in a set of preferred resources for its own high priority transmissions because any transmission occurring in those resources of a lower priority will be forced to vacate the resource on detection of a high priority transmission, as handled by the Rel-16 pre-emption procedure.
· Distance between UE-A and UE-B
The distance between UE-B and the UEs from which it receives the coordination information is important for its decision to select UEs that provide relevant sets of resources. Similar to the mechanism used in SCI format 2-B with the inclusion of the zone ID to calculate the distance between UEs, UE-B can deduce the closest UE within its vicinity, and choose the coordination information provided by UEs only if they are within a (pre‑)defined minimum communication range. This would enable UE-B to receive a set of resources that are relevant for its intended transmission, and reflect the true conditions prevalent in the resources indicated.
Proposal 30: For scheme 1, we propose that UE-B should consider the following additional conditions when taking into account the set of resources received from UE-A:
· The resources are within the selection window of UE-B’s intended transmission,
· The intended recipient of UE-B’s intended transmission,
· The priority or SL-RSRP threshold used for generating the resource set,
· The distance between UE-A and UE-B,
· UE-A’s prevalent conditions, e.g., UE-type or UE sidelink configurations.
Proposal 31: For scheme 1, since the intended recipient of the transmission from UE-B can be UE-A, or any other UE, we propose that the coordination message provides an indication about the intended recipient UE, especially if it is UE-A.
· In the case where UE-B receives multiple coordination messages, we propose that UE-B should give priority to the information provided by the intended recipient UE.
Scheme 2
In the case where UE-B receives a collision indicator pertaining to a potential future collision, UE-B is to trigger a resource re‑selection, as agreed in [3]. Without any further information about resources that are preferred or not preferred for the re-selection procedure, apart from the indicated potentially-colliding future resource, UE-B should ensure that it excludes the colliding resource from its resource re-selection process.
In addition to this, UE-B need not always carry out resource re-selection in response to receiving a collision indicator. UE-B can choose to do so depending on whether the collision indicator is pointing to a retransmission or a periodic transmission of a new TB. If it is pointing to a retransmission, UE-B can consider a number of conditions including the priority of the transmission, its distance between UE-A and between the intended receiver UE. UE-B can also choose to carry out resource re-selection for all the following resources where retransmissions are scheduled for the given TB, or for only the indicated colliding resource. If the collision has been detected for a periodic transmission of a new TB, UE-B can decide whether to reselect based on the priority of the transmission, the frequency of the data being outdated and the periodicity of the transmission. Apart from this, UE-B can also take into account the number of collision indicators received from multiple UE-As, among other conditions.
Proposal 32: We propose that for scheme 2, UE-B does not always carry out resource reselection on receiving a collision indicator. UE-B can choose to do so depending on the following conditions:
· Whether the colliding resource is for a retransmission or for a periodic transmission,
· Whether only the colliding resource has to be reselected or all further retransmissions or periodic transmissions,
· Priority of the transmission,
· Frequency of the data being outdated,
· Periodicity of the transmission,
· Distance between UE-B and UE-A or the intended receiver UE,
· Number of collision indicators received for a given resource.
Furthermore, the behaviour of UE-B upon reception of inter-UE coordination information in Scheme 2 needs to be specified. In our opinion, this can be specified similar to the behaviour specified for Scheme 1. Thus, the exclusion process indicated by the conflict indicator can either be done on the PHY layer itself, or can be performed at higher layers, e.g., on the MAC-layer, with a slight preference on performing this on the PHY layer and reporting the output as SA to the higher layer.
Proposal 33: We propose that UE-B performs exclusion of the candidate single-slot resources overlapping with resource corresponding to the expected/potential resource conflict at the PHY layer and reports the output as SA to higher layer.
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Based on the topics discussed in the previous sections, the following observations and proposals have been made in this contribution:
Observation 1: Irrespective of whether UE-A is a destination UE or any UE, on receiving an explicit request, UE-A can use the information provided in the request and generate a set of preferred resources.
Observation 2: When UE-A detects an event or a collision, in the absence of an explicit request, UE-A would need to use previously decoded SCIs from UE-B to limit the size of the preferred resource set.
Observation 3: When UE-A is sending a set of non-preferred resources in response to an explicit request, the resources would cater specifically to UE-B’s intended transmission, thereby reducing the size of the coordination message.
Observation 4: When UE-A is sending a set of non-preferred resources, UE-A being the destination UE is advantageous since it can provide resources for UE-B to exclude based on UE-A’s own transmissions as well as other UE’s received SCIs. A UE that is not the destination UE can provide only resources based on received SCIs from UE-B and other UEs.
Proposal 1: We support the following combination of features for scheme 1 which can be enabled or disabled or controlled by (pre)configuration:
· UE-A (destination UE or any UE) sends a preferred resource set triggered by an explicit request from UE-B,
· UE-A (destination UE or any UE) sends a non-preferred resource set triggered by an explicit request from UE-B,
· UE-A (destination UE only) sends a non-preferred resource set triggered by a condition rather than based on a request.
Proposal 2: For inter-UE coordination triggered by an explicit request in Scheme 1, support at least the condition when UE-B expects to trigger resource (re)selection for a PSCCH/PSSCH transmission to UE-A.
Proposal 3: For inter-UE coordination triggered by and explicit request in Scheme 1, UE-A shall transmit the inter-UE coordination message subject to the Rel-16 UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control upon receiving the request.
Proposal 4: We propose that the explicit request from UE-B in scheme 1 should also contain the remaining PDB in order for UE-A to generate an adequate set of resource for UE-B to choose from in its resource selection process.
Proposal 5: On the parameters provided by UE-B’s request, we propose that this contains the priority values, the number of sub-channels to be used for PSSCH/PSCCH transmission in a slot, the resource reservation interval, as well as the starting/ending time locations of the resource selection window.
Proposal 6: We propose to use MAC CE as a container for transmitting the explicit request from UE-B to UE-A in scheme 1.
Proposal 7: We support that UE-A can configure the resources for UE-B to transmit the request to UE-A via PC5-RRC.
Proposal 8: We support UE-A detecting the following pre-defined or pre-configured events resulting in a past or potential future resource collision, and triggering UE-A to send a coordination information message to UE-B in scheme 1 based on a condition:
· UE-A identifies that UE-B’s reserved resources are overlapping with the non-preferred resource set,
· Potential resource collisions due to the half-duplex constraint, where UE-A detects a clash in time slots where UE-A is scheduled for transmissions,
· Past or potential future resource collisions due to the hidden node issue, where UE-A detects a clash in resource reservations based on other UE’s received SCIs.
Proposal 9: We support that any UE-A that detects the pre-defined or pre-configured events resulting in a past or potential future resource collision should transmit the coordination message to UE-B.
Proposal 10: For scheme 1, we propose that UE-A decides to transmit the coordination messages in a periodic or aperiodic manner, based on the nature of the trigger condition, and the information provided by the trigger that initiates the coordination message transmission.
Proposal 11: We propose that UE-B can send the explicit request to UE-A in a unicast or groupcast manner.
Proposal 12: We propose that if UE-A receives an explicit request from UE-B, UE-A can send the coordination message in a unicast manner. If UE-A implicitly transmits the coordination message, it can choose to do so in a unicast or groupcast manner.
Proposal 13: For scheme 2, we support UE-A detecting the following conditions resulting in a potential collision for a resource indicated in UE-B’s SCI, and transmitting a collision indicator to UE-B:
· Potential resource collisions due to the half-duplex constraint, where UE-A detects a clash in time slots where UE-A is scheduled for transmissions,
· Potential resource collisions due to the hidden node problem, where UE-A detects a clash in resource reservations based on other UE’s received SCIs.
Proposal 14: We propose that UE-A can send the collision indicator to UE-B in a unicast or groupcast manner.
Proposal 15: For scheme 1, we support UE-A deriving UE-B’s traffic and sensing information by using the parameters provided in the explicit request, or from a previously received SCI from UE-B when determining a set of preferred resources (Condition 1-A-3).
Proposal 16: For scheme 1, we support that UE-A can send the set of preferred resources containing the entire new candidate resource set, or a set of selected resources from this new candidate resource set to reduce overhead as well as eliminate the need for UE-B to carry out sensing and resource selection.
Proposal 17: For scheme 1, in Condition 1-B-1, we support Option 1, where the RSRP measurement on a reserved resource is larger than a threshold, without having a restriction that UE-A has to be the destination of the TB transmitted by UE-B.
Proposal 18: For scheme 1, when UE-A is the destination UE, we support confirming the WA that UE-A includes resources in time slots where it has scheduled its own transmissions, due to the half-duplex issue, in the non-preferred resource set (Condition 1-B-2).
Proposal 19: For scheme 1, we support UE-A using the information from the explicit request to ensure that the non-preferred resource set is within the requirements provided by UE-B.
Proposal 20: For scheme 1, we propose to include an indication of the type of resources that are sent from UE-A to UE-B, namely a set of preferred or non-preferred resources.
Proposal 21: For scheme 2, for Condition 2-A-1, we support Option 1, where the measured RSRP value has to be greater than an RSRP threshold and would thus confirm the working assumption.
Proposal 22: For scheme 2, we support to confirm the working assumption for Condition 2-A-2, where UE-A identifies a resource conflict between resources reserved by UE-B and resources where UE-A has scheduled transmissions.
Proposal 23: For scheme 1, we propose to confirm Alt 1 (Working Assumption) from [2] and transmit coordination messages by UE-A using a new second stage SCI. The coordination message can be included in:
· the new second stage SCI, coupled with a regular transmission to UE-B, or
· the new second stage SCI, occupying the entire transmission instance, or
· the data payload associated with the new second stage SCI in a transmission instance.
Proposal 24: For scheme 1, we propose that the set of resources within the coordination message are conveyed using the existing TRIV/FRIV format as specified in Rel-16 for smaller resource sets, and using bitmaps for larger resource sets.
Proposal 25: For scheme 1, we propose to support the new 2nd-stage SCI format listed in Table 1.
Proposal 26: Allow (pre)configuration of M_ID, to enable differentiation of PSFCH transmissions for HARQ feedback to be received at UE-B and reusing the cyclic shift pair index specified in Rel-16.
Proposal 27: For scheme 1, we propose that UE-B combines the set of preferred resources received from UE-A with its own sensing results by selecting the intersection set of resources from both the resource sets to determine its candidate resource. 
· If the intersection resource set is greater than , only the intersection set is sent to higher layers, e.g., MAC-layer, for resource selection.
· If the intersection resource set is smaller than , both the intersection set and the candidate resource set SA is sent to higher layers, e.g., MAC-layer, where the intersection set and remaining resources from SA are selected.
Proposal 28: For scheme 1, we propose that UE-B’s ability to use only the preferred set of resources for its resource selection process is dependent on its power saving needs, SL DRX configuration or sensing restrictions. It should not be based on UE capability.
Proposal 29: For scheme 1 with a preferred resource set and if SCI is used as a container format, we propose that UE-B can support:
· PHY layer at UE-B reports both the intersection set between the preferred resource set and SA to higher layers,
· PHY layer at UE-B reports both the preferred resource set and SA to higher layers.
Proposal 30: For scheme 1, we propose that UE-B should consider the following additional conditions when taking into account the set of resources received from UE-A:
· The resources are within the selection window of UE-B’s intended transmission,
· The intended recipient of UE-B’s intended transmission,
· The priority or SL-RSRP threshold used for generating the resource set,
· The distance between UE-A and UE-B,
· UE-A’s prevalent conditions, e.g., UE-type or UE sidelink configurations.
Proposal 31: For scheme 1, since the intended recipient of the transmission from UE-B can be UE-A, or any other UE, we propose that the coordination message provides an indication about the intended recipient UE, especially if it is UE-A.
· In the case where UE-B receives multiple coordination messages, we propose that UE-B should give priority to the information provided by the intended recipient UE.
Proposal 32: We propose that for scheme 2, UE-B does not always carry out resource reselection on receiving a collision indicator. UE-B can choose to do so depending on the following conditions:
· Whether the colliding resource is for a retransmission or for a periodic transmission,
· Whether only the colliding resource has to be reselected or all further retransmissions or periodic transmissions,
· Priority of the transmission,
· Frequency of the data being outdated,
· Periodicity of the transmission,
· Distance between UE-B and UE-A or the intended receiver UE,
· Number of collision indicators received for a given resource.
Proposal 33: We propose that UE-B performs exclusion of the candidate single-slot resources overlapping with resource corresponding to the expected/potential resource conflict at the PHY layer and reports the output as SA to higher layer.
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