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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#86, a WI on sidelink enhancements was agreed for Rel-17 [1] and modified in [2].  The latest update of the WID is in [3]. In this WI, an objective on resource allocation enhancements to enhance reliability: 
· Study the feasibility and benefit of 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 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.
In RAN1#104e, an LS was sent to RAN [9] informing the status the study, with a companion document [10] capturing the detailed observations from the evaluation results for inter-UE coordination in Mode 2.
	Conclusion:
· RAN1 concludes that the inter-UE coordination in Mode 2 is feasible, and is beneficial (e.g., reliability, etc.) compared to Rel-16 Mode 2 RA, and thus recommends specification of the feature.
· The detailed observations can be found in the attachment of the LS


It was concluded in RAN#91-e and RAN#92-e that no WID update is necessary. WGs continue specifying inter-UE coordination.
At RAN1#106-e, a set of agreements was reached and is listed in the Appendix. 
Based on the discussions and conclusions from RAN1#104b-e [12], RAN1#105-e [13], and RAN1#106-e [15], this contribution continues the discussions on inter-UE coordination techniques and schemes.
UE coordination
[bookmark: _Ref61777648]Background
In RAN1#102, a discussion paper [6] discussed several views that was later captured in a summary document [5]. There were several proposals in [5].
· Companies are encouraged to consider at least the following aspects when studying the feasibility and benefit of the enhancement(s) in mode 2
· Hidden-node problem
· Exposed-node problem
· Half duplex problem
· Consecutive packet loss (as described in WID)
· [Resource collision (i.e., Time-frequency resource overlapping [and/or Time resource overlapping] caused by the reason other than hidden-node problem]
In RAN1#103-e meeting, RAN1 listed up three types of “A set of resources” for inter-UE coordination in Mode 2:
· Type A: UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· Type B: UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· e.g., based on its sensing result and/or expected/potential resource conflict
· Type C: UE-A sends to UE-B the set of resource where the resource conflict is detected
In RAN1#104b-e, two inter-UE coordination schemes were agreed as follows:
· Support the following schemes of inter-UE coordination in Mode 2:
· Inter-UE Coordination Scheme 1: 
· The coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission
· FFS details including a possibility of down-selection between the preferred resource set and the non-preferred resource set, whether or not to include any additional information other than indicating time/frequency of the resources within the set in the coordination information
· FFS condition(s) in which Scheme 1 is used
· Inter-UE Coordination Scheme 2: 
· The coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI
· FFS details including a possibility of down-selection between the expected/potential conflict and the detected resource conflict
· FFS condition(s) in which Scheme 2 is used

We provided some scenarios in [7] showing that UE coordination can be especially useful for public safety services where a central controller can allocate resources for other UEs. It can also be useful for pedestrian UEs, where a RSU can allocate resources for the pedestrian UEs [8]. 
In [11], we discussed the simulation results for broadcast, groupcast, and unicast and examined some UE coordination schemes, as well as reiterated the obvious benefits of UE coordination with a use case.
Discussions on Inter-UE Coordination 
[bookmark: _Ref71627713][bookmark: _Ref61360133]Determination of UE-A and UE-B 
Since inter-UE coordination can only be performed after the link between UE-A and UE-B is established. During the links are establishment procedure at higher layer, UE-A or UE-B designation can be determined by higher layers based on roles, attributes, and capabilities of the UEs.  Determining UE-A and UE-B at the higher layer can reduce the design complexity and the impact to specification. 
It is clear that as the intended receiver, a UE can be UE A to provide coordination information to the transmitting UE, UE B, for resource (re)-selection. Also, in the groupcast scenario, as one of the receivers, a UE can provide coordination information to UE B. In this scenario, it is not necessary that all intended receivers in the groupcast need to provide coordination information. For example, in truck platooning, the leading truck may only request one or several furthest trailing trucks to provide coordination information for the leading truck to select resources for the groupcast. Therefore, UE A can be one of the intended receivers.
On the other hand, the inter-UE coordination process can be used either for pedestrian UEs or public safety UEs. For instance, if RSUs are deployed, a RSU can be located where pedestrians are likely to be present (e.g., intersection, traffic, light, pedestrian crossway, etc.) and use inter-UE coordination as follows: after sensing, the RSU reserves some resources for pedestrian usage for UEs in its vicinity. V2P UEs with SCI detection or data reception capability can obtain the configuration of the reserved resources from the RSU. The V2P UEs can then select a resource from the resources reserved for the V2Ps by the RSU (UE B takes this into account in the resource selection for its own transmission). For the public safety case, a similar solution can be used, with the incident commander as the leader UE reserving resources for other UEs. Therefore, UE A may not be any of intended receivers. In these scenarios, inter-UE coordination information transmission can be triggered by a condition. 
On the other hand, Scheme 1 can be combined with Scheme 2 in one inter-UE coordination process. For example, when UE-A detects a conflict, UE-A sends not only the conflict indication to UE-B as in Scheme 2, but also sends a preferred resource set or non-preferred resource (e.g., the conflict slot due to half-duplex), or both, to UE-B as in Scheme 1. UE-B receives the conflict indication as in Scheme 2 and performs resource reselection utilizing received coordination information of Scheme 1 according to the procedures specified for Scheme 1. This is clearly a condition triggered inter-UE coordination information transmission and can be enabled and disabled by configuration.
Determining UE-A(s)/UE-B(s) for condition triggered coordination information transmission is included in an agreement as a working assumption in RAN1#106-e. We propose to confirm the working assumption and support this feature in scheme 1.
Proposal 1: Confirming the following working assumption for determining UE-A(s)/UE-B(s) in Scheme 1.
· (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

Triggering of inter-UE Coordination
Inter-UE Coordination without Explicit Triggering
[bookmark: _Hlk83892120]As described in 2.2.1, UE-A and UE-B can be determined by higher layer. Inter-UE coordination can also be configured by higher layer based on roles, attributes, and capabilities of the UEs without explicit triggering. In some use cases, e.g., truck platooning and public safety cases described in Section 2.2.1, it can be beneficial that UE A, e.g., the leading truck or incident commander, provides coordination information to UE B directly without explicit triggering. The coordination can start by UE A when a certain condition is met, and the coordination period is also determined at UE A, possibly with a higher layer signaling. UE A may not need any inputs from UE B to form the coordination information or obtain updated information periodically from UE B through MAC CE without triggering the coordination. During the coordination period, UE A forms the coordination information, e.g., type A, B, or C-like resource sets, and sends it to UE B. One example of such coordination is that for the half-duplex issue, UE A keeps updating the information of its transmitting slot to UE B. UE B then takes the coordination information into account in the resource selection for its own transmission. As discussed in RAN1#106-e and stated in agreements shown in Appendix, for both explicit request and triggered by condition, the feature of UE-A sending UE-B the coordination information can be enabled or disabled or controlled by (pre-)configuration. Therefore, higher layer signaling is likely anyway for “control” purposes for inter-UE coordination. 
Proposal 2: Support inter-UE coordination configured by the high layer without explicit triggering where UE A starts the coordination and sends the coordination information to UE B, and UE B takes the information into account in the resource selection for its own transmission.
Container of Inter-UE Coordination Triggering Information for Explicit Triggering
Inter-UE coordination can also be explicitly triggered by UE-B when UE-B needs some coordination information from UE A. The coordination can be explicitly triggered with a trigger message sent to UE A. Besides the coordination triggering, some information for coordination is also needed for UE-A to obtain and send the coordination message to UE B e.g., parameters for UE A sensing procedures and coordination resource pool, etc. The explicit coordination triggering is suitable for both periodic traffic and aperiodic traffic at UE B.
Like the coordination message, the delay requirement for coordination triggering is stringent. Therefore, the SCI is a preferred option for delivering the triggering message. We can either modify the existing SCI format, 2nd stage SCI, or specify a new SCI format to carry the triggering message.
Proposal 3: For triggering UE coordination, the triggering message is delivered by SCI. Modify an existing SCI format or specify a new SCI format to carry the triggering message.
Information needed for forming coordination information
In Scheme 2, to form the coordination information, i.e., detecting the potential/expected conflict, UE-A can perform sensing or derive the conflict based on its own transmission schedule, which is due to half duplex operation. While sensing based procedure has been agreed in RAN1#106, the condition related to the half duplex issue is included in the agreement as working assumption (condition 2-A-2 in the agreement). Since half duplex issue is one of key scenarios considered for inter UE coordination, the condition related to half-duplex issue should be included. Therefore, the working assumption should be confirmed.
Proposal 4: Confirm the working assumption of condition 2-A-2 for determining inter-UE coordination information in scheme 2
· (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
[bookmark: _Hlk68184404]Similarly in Scheme 1, to form coordination information of both preferred resource set and the non-preferred resource set, UE-A can rely on sensing or derive the coordination information based on its own transmission schedule, i.e., half duplex operation. While a sensing-based procedure has been agreed in RAN1#106, the condition related to the half duplex issue is included in the agreements as FFS (condition 1-A-2 for preferred resource set in the agreement and 1-B-2 for non-preferred resource set). Since half duplex issue is one of key scenarios considered for inter-UE coordination, the conditions related to half-duplex issue should be included. Therefore, condition 1-A-2 for forming preferred resources and 1-B-2 for non-preferred resource set should be supported.
Proposal 5: Support condition 1-A-2 for determining inter-UE coordination information of preferred resource set in Scheme 1
· 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 
Proposal 6: Support condition 1-B-2 for determining inter-UE coordination information of non-preferred resource set in Scheme 1
· 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.

Combinations of Features for Inter-UE Coordination Scheme 1
Based on RAN1 agreements on inter-UE coordination scheme 1, two types of inter-UE coordination information and two mechanisms to trigger inter-UE coordination information transmission are supported and listed as follows
· Types of inter-UE coordination information signaling
· Option A: Set of resources preferred for UE-B’s transmission
· Option B: Set of resources non-preferred for UE-B’s transmission
· Mechanisms to trigger inter-UE coordination information transmission
· Option 1: Triggered by an explicit request
· Option 2: Triggered by a condition other than explicit request reception
In RAN1#106-e, it was briefly discussed which combinations of option A/B for types of coordination information and option 1/2 for coordination triggering are supported. No conclusion or agreement was reached. Down-scoping and prioritization on the variants were discussed in RAN#93-e. There was no agreement that it was necessary. 
Technically, both types of coordination information (Option A and B) can be supported with an explicit request (option 1) or triggered by a condition (option 2). Therefore, there is no technical issue on any combinations.  Since all options were agreed in RAN1, all possible combinations should be discussed to complete the design. The benefits of these options were discussed extensively before they were agreed. Also, the design of the coordination information signaling is not tightly coupled with that for the triggering mechanisms.  The design for an option in one feature may not be dependent on an option in another feature, meaning a common design for an option in one feature applying for both options in another feature is possible. Therefore, down-scoping or prioritization is not necessary.
Moreover, the two types of coordination information are not mutually exclusive. The design for the two types should not preclude the case that UE A sends both types of information in one coordination process, i.e., for the same resource selection at UE-B. The two types of coordination information can be sent separately in two containers or in one container (indicating a common design on the signaling for two types for coordination information).  Similarly, the explicit request or configurations can be designed to request the preferred resource set, non-preferred resource set, or both. Therefore, it is better to specify common solution(s) applicable to both types of coordination information in Scheme 1. At the very least, we should not preclude such designs.
Proposal 7: No down-selection or prioritization on the options for types of inter-UE coordination information and the trigger mechanisms in Scheme 1.
Proposal 8: Specify common solution(s) applicable to send both preferred and non-preferred resources for the same resource selection process at UE-B.

Container for Inter-UE Coordination Message
Inter-UE coordination scheme 1
In inter-UE coordination scheme 1, two types of the coordination information were agreed, i.e., the preferred resource set and non-preferred resource set. To deliver the coordination information, one or more of the following four types of signals can be considered.
· Option 1: SCI format 1-A on a PSCCH transmission
· Option 2: New 2nd-stage SCI format (i.e. SCI format 2-C) on a PSSCH transmission
· Option 3: MAC CE on a PSSCH transmission
· Option 4: PC5-RRC signaling
For inter-UE coordination scheme 1, the payload size of inter-UE coordination information depends on the size of coordination resource sets. If the payload size is large, using high-layer RRC signaling and/or MAC data are good options. However, if the information for inter-UE coordination is based on UE sensing output, this information will be outdated after a certain time period, particularly for detected aperiodic traffic. High layer signaling incurs a large delay, which may not be suitable for such a coordination message. On the other hand, using a MAC CE can have a smaller delay. However, the transmission of data on PSSCH itself requires UE A to perform the sensing and resource selection processes in order to deliver the message to UE B, and the reliability is less than the control channel information. 
The easiest and more appropriate way to have the set of resources determined at UE-A communicated is using the SCI. SCI format 1-A contains the following fields: priority, frequency resource assignment, time resource assignment, and resource reservation period. It seems that these fields could be used as the baseline to indicate the set of resources determined at UE A. Thus, UE coordination can be supported by using SCI format 1-A as the baseline. Any other needed information can be transmitted in a second stage SCI. Due to potentially large set of the resources, efficient design of the 2nd stage SCI to reduce the size of the SCI is desired.
Proposal 9: 
· For inter-UE coordination scheme 1, the set of resources are sent using SCI 1-A as the baseline
· The resource allocation fields are reused with minor modification
· Any other information needed can be sent in a second stage SCI 
· Consider efficient design of the second stage SCI to reduce the SCI message size
When the coordination information is transmitted via 1st-stage SCI, a question was raised in RAN1#106-e whether it can be transmitted without corresponding PSSCH in a slot. If no PSSCH transmitted, the resource will be wasted. However, given the time sensitive nature of coordination information, we prefer to have an option that the 1st-stage SCI can be transmitted without the corresponding PSSCH in a slot. However, it does not mean that it cannot be transmitted together with the corresponding PSSCH in the same slot. Actually, one benefit of transmitting with the corresponding PSSCH is that 1st stage SCI can be used to transmit a small set of preferred resources and together with a big set of non-preferred resources via 2nd-stange SCI and a MAC CE transmitted in the corresponding PSSCH. Or the SCI and MAC CE in the corresponding PSSCH are used to transmit the same type of coordination information in Scheme 1.
Proposal 10: 
· For inter-UE coordination scheme 1, if SCI 1-A is used for transmitting coordination information, it can be transmitted with or without the corresponding PSSCH in a slot. 
The same question was raised that if 2nd-stage SCI is used for transmitting the coordination information, whether it can be transmitted without corresponding PSSCH in the slot. There are two scenarios for using 2nd-stage SCI as the container of coordination information. First, it is used as the supplement to the 1st-stage SCI for coordination information. Second, it is used as a standalone container for the coordination information. For first scenario, as aforementioned, it can be transmitted together with SL-SCH on the same PSSCH transmissions. For the second scenario, the new information can be transmitted with the existing field in 2nd-stage SCI for PSSCH transmissions. However, it is not necessary that the 2nd SCI must be transmitted with a PSSCH. 
Proposal 11: 
· For inter-UE coordination scheme 1, if 2nd-stage SCI is used for transmitting coordination information, it can be transmitted with or without the corresponding PSSCH in a slot. 
If the coordination information is carried by a MAC CE, it will be sent in PSSCH. As aforementioned, it will also require UE A to go through the sensing and resource selection processes. Since coordination is to help UE B’s resource selection and improve the reliability of UE B’s transmission, the coordination information is prerequisite of the performance improvement. Therefore, it is better to use lower MCS rate and send it to UE B in a short time. We prefer to send it alone without multiplexing other data. 
Proposal 12: 
· For inter-UE coordination scheme 1, if MAC CE on PSSCH is used for transmitting coordination information, the coordination information is not multiplexed with data other than coordination information

Inter-UE coordination scheme 2
For inter-UE coordination scheme 2, the conflict information can be sent from UE A to UE B via a feedback mechanism. In existing NR sidelink specification, two types of feedback are specified, i.e., HARQ feedback and CSI feedback. For HARQ feedback, the PSFCH is used and for CSI feedback, CSI report is delivered via a MAC CE. We can reuse either one of them (or both) as much as possible with minimum standard changes for transmitting coordination information.
First a PSFCH or PSFCH-like format via PSFCH channel can be used for sending the coordination information. For simple conflict indication, one-bit or one state can be used to represent the conflict. The PSFCH or PSFCH-like channel is appropriate for this purpose. 
For expected/potential conflicts, UE A sends the coordination information such as conflict indication before the transmission of the scheduled PSSCH. Therefore, there is no PSFCH resource allocated for conflict indicator based on existing specification. The principles for resource allocation of PSFCH or PSFCH-like channel for sending coordination information need to be specified. 
For a detected conflict, the PSSCH was transmitted. A PSFCH resource was associated with the PSSCH for sending HARQ feedback in unicast or groupcast transmissions. The coordination information or the conflict indication can be sent via the same PSFCH channel. Since current PSFCH format includes ACK/NACK or NACK message, to avoid confusion with existing information, an additional state needs to be added in the PSFCH if we reuse the PSFCH channel, resulting in a change in the PSFCH format. Otherwise, additional PSFCH or PSFCH-like channel can be reserved for conflict indication.
On the other hand, in Rel 16 sidelink, CSI report is carried in the MAC CE that is transmitted over a PSSCH from receive UE to transmit UE. A latency bound for receive UE sending the CSI report is configured and signaled from transmit UE to the receive UE. After CSI feedback is triggered by SCI, the transmit UE then expects that the receive UE sends the CSI report before the latency bound. The same mechanism can be used for sending coordination information in a MAC CE. After UE B sends the SCI for resource reservation, UE A sends the coordination information via the MAC CE before a latency bound configured by higher layer.
Proposal 13: 
· For inter-UE coordination scheme 2, the coordination information can be sent via PSFCH or PSFCH-like channel or via MAC CE
[bookmark: _Hlk83805507]


Fig. 1. Slot-Subchannel allocation of PSFCH or PSFCH like for coordination information transmissions.

For PSFCH or PSFCH like channel allocation, we consider following scheme. As shown in Fig. 1, UE A can be (pre-)configured with one or more PSFCH slots ahead of the scheduled PSSCH transmission for delivering the coordination information with slot offsets S1, …, SM. The slot of the PSFCH associated to initial resource reservation can be the reference slot, e.g., slot m. The PSFCH slots for conflict indication can be on slots m-S1, …, m-SM. UE A can choose one of slots to send the information. The subchannel and PSFCH PRB set can be the same as that of the PSFCH associated with the initially scheduled resource by UE B.
Proposal 14: 
· In inter-UE coordination scheme 2, the slot of PSFCH channel for conflict indication can be specified/configured with a set of slot offsets ahead of the PSFCH associated with UE B scheduled resource.
· The subchannel and PSFCH PRB set can be the same as that of the PSFCH associated with the initially scheduled resource
There are multiple PSFCH resources in a PSFCH PRB set. In Rel-16, the index of PSFCH in the PSFCH PRB set is determined by
 
[bookmark: _Hlk83905280]where L is the total number of PSFCH resources in the PRB,  is transmit UE ID, =0 for unicast ACK/NACK feedback or groupcast option 1 NACK-only feedback, and  uses receiver ID for groupcast option 2 feedback. To avoid collision with UE B’s other transmission on the PSSCH associated with the assigned PSFCH for conflict indication, we proposed to add an offset D in the PSFCH index formula as
 .
The value of the offset D can be fixed, configured by higher layer, or signaled via physical layer signaling, e.g., SCI. 
Proposal 15: 
· For inter-UE coordination scheme 2, introduce an offset to the expression for PSFCH resource index in the PSFCH PRB in Rel-16.

UE A Sensing and Reporting Procedures for Inter-UE Coordination
The two types of coordination information in scheme 1 can be obtained from the sensing process at UE A. Therefore, if sensing is needed at UE A, the sensing process at UE A should be tied to UE B’s resource selection, which needs to be specified. Besides the sensing process at UE A, information exchange between UE B and UE A needs to be determined. Here we discuss the sensing and reporting procedures for periodic and aperiodic traffic at UE B separately.
[bookmark: _Hlk68184705]For periodic traffic, once coordination is triggered, the transmission slot and periodicity can be forwarded to the UE A in the trigger message. The effective coordination time can also be included in the message. UE A can then perform sensing and resource selection procedure similar to that of UE B without coordination. However, for inter-UE coordination, the timing for UE A sensing and processing is different as UE A needs to send the coordination information to UE B in time for UE B to reserve the resources in the resource selection window.


[bookmark: _Ref68033076]Fig. 2. Timing for UE B sensing and sending coordination message for periodic traffic at UE B.
As illustrated in Fig. 2, when periodic traffic is triggered at slot n for UE B, UE B’s resource selection window is on [n+T1, n+T2].  Without inter-UE coordination, the sensing window for UE B is on slots [n-T0, n-Tproc,0] and T2 is up to UE B’s implementation. With coordination, in order to form any type of resource set at UE A, UE B’s resource selection window has to be known at UE A, including T2. The value of T2 can be included in the triggering message as well as T1. Note T1 can be omitted if UE A sets T1= Tproc,1 by default as the range of T1 is small. Since sensing is performed at UE A, time is needed for UE A to send a coordination message to UE B. Therefore, the timing requirement for UE A’s sensing process is different from UE B’s. For example, as shown in Fig. 2, UE A monitors the slots [n-T0, n-Tr-Tproc,0], where Tr is the time requirement for UE A to send the coordination message to UE B. The coordination report window is then [n-Tr, n] which may include the processing time for UE A transmitting the message. 
The aforementioned sensing is mainly for detecting periodic traffic from other UEs. It is also important to detect aperiodic traffic. Contiguous based partial sensing for detecting aperiodic traffic is still under discussion. Since the SCI can only inform resource reservations within a window of 32 slots, the entire UE coordination procedure for one transmission should be done within 32 slots in order to have benefit from the coordination. On the other hand, sensing reliability depends on the sensing window size. Therefore, latency of contiguous sensing for coordination needs to be discussed. Detailed timing needs to be specified to satisfy latency requirements. 



[bookmark: _Ref68036449]Fig. 3. Timing for UE B sensing and sending coordination message for aperiodic traffic at UE B.
For aperiodic traffic at UE B, as shown in Fig. 3, the packet arrives at slot n. The coordination is then triggered at n>n. The earliest time is on slot n+1. After UE A receives the trigger message, it starts sensing on slots [n+TC,A, n+TC,B] , then reporting one or more coordination messages to UE B within slots [n+TC,B +Tproc,0 , n+T1,C -Tproc,1] where T1,C is the first slot in the resource selection window. Again, the coordination procedure needs to be completed within 32 slots. To benefit from inter-UE coordination, the duration of the sensing and reporting procedures should allow a sufficient size for the resource selection window at UE B.   
Due to different timing requirements for periodic and aperiodic traffic at UE B, sensing and coordination reporting both traffic types have to be considered at UE A. A unified design can be considered on sensing and reporting procedures at UE-A for inter-UE coordination, e.g., a triggering process with different parameters in the triggering message for periodic and aperiodic reporting.
[bookmark: _Hlk83863964]Information related to UE-A sensing procedure and obtaining the two types of coordination information should be known to UE-A. Such information includes sensing related information such as periodicity list/timing requirement, traffic types, resource selection window, number of subchannels to be used, data priority, and remaining PDB etc. The information can be sent via triggering message for explicit triggering or configured by higher layer.
Proposal 16: Timing requirements for sensing and reporting procedures at UE A needs to be specified.
Proposal 17: Information to be conveyed on the explicit request in Scheme 1 at least includes sensing related information such as periodicity list/timing requirement, traffic types, resource selection window, number of subchannels to be used, data priority, and remaining PDB.


Conclusion
Inter-UE coordination techniques were discussed. We propose the following:
Proposal 1: Confirming the following working assumption for determining UE-A(s)/UE-B(s) in Scheme 1.
· (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
Proposal 2: Support inter-UE coordination configured by the high layer without explicit triggering where UE A starts the coordination and sends the coordination information to UE B, and UE B takes the information into account in the resource selection for its own transmission.
Proposal 3: For triggering UE coordination, the triggering message is delivered by SCI. Modify an existing SCI format or specify a new SCI format to carry the triggering message.
Proposal 4: Confirm the working assumption of condition 2-A-2 for determining inter-UE coordination information in scheme 2
· (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
Proposal 5: Support condition 1-A-2 for determining inter-UE coordination information of preferred resource set in Scheme 1
· 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 
Proposal 6: Support condition 1-B-2 for determining inter-UE coordination information of non-preferred resource set in Scheme 1
· 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.
Proposal 7: No down-selection or prioritization on the options for types of inter-UE coordination information and the trigger mechanisms in Scheme 1.
Proposal 8: Specify common solution(s) applicable to send both preferred and non-preferred resources for the same resource selection process at UE-B.
Proposal 9: 
· For inter-UE coordination scheme 1, the set of resources are sent using SCI 1-A as the baseline
· The resource allocation fields are reused with minor modification
· Any other information needed can be sent in a second stage SCI 
· Consider efficient design of the second stage SCI to reduce the SCI message size
Proposal 10: 
· For inter-UE coordination scheme 1, if SCI 1-A is used for transmitting coordination information, it can be transmitted with or without the corresponding PSSCH in a slot. 
Proposal 11: 
· For inter-UE coordination scheme 1, if 2nd-stage SCI is used for transmitting coordination information, it can be transmitted with or without the corresponding PSSCH in a slot. 
Proposal 12: 
· For inter-UE coordination scheme 1, if MAC CE on PSSCH is used for transmitting coordination information, the coordination information is not multiplexed with data other than coordination information
Proposal 13: 
· For inter-UE coordination scheme 2, the coordination information can be sent via PSFCH or PSFCH-like channel or via MAC CE
Proposal 14: 
· In inter-UE coordination scheme 2, the slot of PSFCH channel for conflict indication can be specified/configured with a set of slot offsets ahead of the PSFCH associated with UE B scheduled resource.
· The subchannel and PSFCH PRB set can be the same as that of the PSFCH associated with the initially scheduled resource
Proposal 15: 
· For inter-UE coordination scheme 2, introduce an offset to the expression for PSFCH resource index in the PSFCH PRB in Rel-16.
Proposal 16: Timing requirements for sensing and reporting procedures at UE A needs to be specified.
Proposal 17: Information to be conveyed on the explicit request in Scheme 1 at least includes sensing related information such as periodicity list/timing requirement, traffic types, resource selection window, number of subchannels to be used, data priority, and remaining PDB.
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The agreements from RAN1#106-e are listed below.
Agreement:
For scheme 1, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B.
· Set of resources preferred for UE-B’s transmission
· Set of resources non-preferred for UE-B’s transmission

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

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

Agreement:
In scheme 2, at least the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination transmission triggered by a detection of expected/potential resource conflict(s) in Mode 2:
· A UE that transmitted PSCCH/PSSCH with SCI indicating reserved resource(s) to be used for its transmission, received inter-UE coordination information from UE-A indicating expected/potential resource conflict(s) for the reserved resource(s), and uses it to determine resource re-selection is UE-B
· A UE that detects expected/potential resource conflict(s) on resource(s) indicated by UE-B’s SCI sends inter-UE coordination information to UE-B, subject to satisfy one of the following conditions, is UE-A
· (Working assumption) At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s)
· Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured
· FFS: Additional details and condition(s) on UE-A and UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Definition of expected/potential resource conflict(s) and other details (if any)

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

Agreement:
In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any)
· For non-preferred resource set, 
· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information 
· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: Details including
· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)
· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
· FFS: Other option(s), and other details (if any)

Agreement:
In scheme 2, at least the following is supported to determine inter-UE coordination information:
· Among resource(s) indicated by UE-B’s SCI, UE-A considers that expected/potential resource conflict occurs on the resource(s) satisfying at least one of the following condition(s): 
· Condition 2-A-1:
· Other UE’s reserved resource(s) identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency
· FFS: Other details (if any) 
· FFS: Whether/how to specify additional criteria and other details (if any) including signaling details of conflict indication
· (Working Assumption) Condition 2-A-2: 
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)

Agreement:
In scheme 1, at least the following is supported to determine inter-UE coordination information of preferred resource set:
· UE-A considers any resource(s) satisfying all the following condition(s) as set of resource(s) preferred for UE-B’s transmission
· Condition 1-A-1:
· Resource(s) excluding those overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold
· FFS: Other details (if any)
· FFS: Condition 1-A-2:
· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Condition 1-A-3:
· Resource(s) satisfying UE-B’s traffic requirement (if available)
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)

Agreement:
In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:
· UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission
· Condition 1-B-1:
· Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement
· FFS: Other details (if any) 
· FFS: Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)
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