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1. Introduction

In RAN2#116bis e-meeting, email discussions are initiated to identify real RAN2 scope/issues to be discussed in RAN2 and corresponding agreements have been made as follow [1].
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In this contribution, we provide our views on identified RAN2 specific issues related to inter-UE coordination.
2. Discussion
2.1 Supported cast type of inter-UE coordination
According to Rel-17 WID scope, the inter-UE coordination should be studied in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR from RAN1 and RAN2’s perspective, which a set of resource 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. Meanwhile, RAN1 has discussed and classified signalling of inter-UE coordination information into two schemes. For scheme1, set of resources preferred/non-preferred for UE-B’s transmission is supported for inter-UE coordination information signalling from UE-A to UE-B. For scheme2, presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI is supported for inter-UE coordination information signalling from UE-A to UE-B. Further, in latest RAN1 107bis electronic meeting [2], the supported cast type of inter-UE coordination information has been discussed and following agreements have been concluded as follow:
· For Scheme 1, unicast is supported for an explicit request transmission for inter-UE coordination information

· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

· For Scheme 1, following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception

· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set

· FFS: Under which conditions groupcast/broadcast can be supported

· Unicast

· FFS: Under which conditions unicast can be supported
Observation1: RAN1 has agreed that unicast is supported for inter-UE coordination information transmission for scheme1 in both explicit request and non-explicit request scenario.
As the identified issues from RAN2 email discussion [3], RAN2 mainly relies on RAN1’ conclusions for cast types (UC/GC/BC) and supported conditions of inter-UE coordination, since RAN1 has made conclusions on the supported cast type, then RAN2 no longer need to discuss the supported cast type as the concluded output issue list in [3] but can have open discussion based on RAN1’s agreement, i.e., the trigger conditions on the explicit request and inter-UE coordination information transmission for sidelink unicast. 
Proposal 1: RAN2 no longer need to discuss the cast type but can have open discussion on the conditions of the explicit request and IUC information transmission in unicast.

Considering unicast has been supported for inter-UE coordination and a destination UE of a TB transmitted by UE-B can be UE-A, that means sidelink receiving UE (Rx UE) can provide inter-UE coordination information to transmitting UE (Tx UE) in sidelink unicast. In this case, Tx UE in mode2 triggers explicit request for inter-UE coordination to Rx UE can take quality of service requirements and channel quality in specific sidelink unicast connection e.g., HARQ feedback, CSI feedback or sidelink RSRP measurement reporting into consideration. When QoS requirements is stringent or channel status is congested to some extent, Tx UE transmits an explicit request to Rx UE for inter-UE coordination information for ensuring quality of service requirements.
Proposal 2: In the case of Rx UE serves as UE-A for sidelink unicast, UE-B in mode2 triggers request to UE-A for inter-UE coordination information by taking at least one of the following factors into consideration.

· Quality of service requirements

· HARQ feedback, e.g., the number of NACK

· CSI feedback

· Sidelink RSRP measurement reporting.
Correspondingly, from UE-A’s perspective, UE-A transmits the inter-UE coordination information to UE-B when receiving the request. In addition to this, the inter-UE coordination information from UE-A to UE-B can also be triggered by some other conditions other than explicit request reception in mode2 as agreed by RAN1. It is suggested that RAN2 to study both periodic transmission and event-triggered transmission for inter-UE coordination information from UE-A to UE-B for non-explicit request case.

Proposal 3: For non-explicit request case, RAN2 is suggested to study both periodic transmission and event-triggered transmission for inter-UE coordination information from UE-A to UE-B.
2.2 Latency bound for inter-UE coordination 
Latency bound for transmission of inter-UE coordination (IUC) MAC CE has been discussed by email in last RAN2 meeting [3], the issue focus on how to ensure that the inter-UE coordination information can be transmitted to MAC layer in time considering the inter-UE coordination information is time sensitive. Since in current specified sidelink CSI reporting procedure [4], the MAC entity maintains a SL-CSI-ReportTimer for each pair of the source Layer-2 ID and the Destination Layer-2 ID corresponding a to PC5-RRC connection, the timer is used for a SL-CSI reporting UE to follow the latency requirements signalling from a CSI triggering UE to guarantee the latency requirements. According to the identified scenarios from RAN1, the inter-UE coordination can be transmitted in both explicit request and non-explicit request scenario. For explicit request scenario, similar timer-based approach as SL CSI reporting can also be used in the design of inter-UE coordination MAC CE. While for non-explicit request scenario, no request from UE-B to UE-A is transmitted which is different with SL-CSI reporting procedure, whether the timer-based approach for inter-UE coordination is still being used should be for further consideration.
Proposal 4: Timer-based approach for inter-UE coordination information is applied in explicit-request scenario. 
In the case of explicit request scenario, UE-B transmits an explicit request to UE-A to acquire the inter-UE coordination information for resource selection, UE-A should provide the inter-UE coordination information to UE-B within a latency bound when receive the explicit request, then UE-B can determine the resource for transmission based on the received time-valid coordination information. Therefore, UE-B starts the timer when the explicit request is triggered from UE-B side, and stops the timer when receive the inter-UE coordination information from UE-A. The value of the timer can be the same with the latency requirements of inter-UE coordination information which determined by UE-B and signalled to UE-A. Furthermore, if the timer expires and UE-B fails to receive the inter-UE coordination information from UE-A, then UE-B should cancel the triggered explicit request or transmit a new request to UE-A.
Proposal 5: UE-B starts a timer for IUC information when explicit request is triggered from UE-B side and stops the timer when receive the IUC information from UE-A in explicit request scenario.
In order to ensure that the requested IUC information is not out-dated when received by UE-B, UE-A should ensure that IUC report, e.g., MAC CE is transmitted within the given latency bound. Similar to the operation of CSI reporting for sidelink, UE-A should start a timer upon reception of an explicit IUC request which is used for a IUC reporting UE (UE-A) to follow the latency requirement signalled from a IUC triggering UE (UE-B). Upon expiry of the timer UE should cancel the transmission of the triggered IUC report. RAN2 needs to discuss how the latency bound is set/configured for a IUC report explicitly requested. RAN1 agreed, that for cases that the IUC information transmission is explicitly triggered by UE-B, Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request. We think that the Starting time information directly relates to the latency requirements for a requested IUC report. Therefore UE/MAC should set the latency bound for the transmission of a SL-IUC MAC CE to the start time signalled within the corresponding IUC request (SCI), e.g., the value of timer which controls the latency bound of IUC report transmission is set to the starting time signalled within the IUC request. 
Proposal 6: UE-A should maintain a timer which is used for a IUC reporting UE to follow the latency requirement signalled from a IUC triggering UE (UE-B).

Proposal 7: RAN2 should discuss how to set the value of the timer controlling the latency requirement of a IUC report. For the case that a IUC report was explicitly requested by a UE (UE-B), UE-A should set the timer to the Starting Time information provided by UE-B’s explicit request.

In the case of non-explicit request scenario, UE-A triggers the inter-UE coordination information by a (pre-)configured condition other than explicit request to UE-B, UE-B receives the inter-UE coordination information from UE-A and uses it for resource (re)selection. In this scenario, UE-A itself determines the transmission time of coordination information when the (pre-)configured condition is satisfied, i.e., UE-A transmits the inter-UE coordination information to UE-B immediately when the condition is satisfied under normal circumstances. And the latency bound in this scenario means UE-A should ensure the generated inter-UE coordination is still valid when received by UE-B. Since the inter-UE coordination information is determined by sensing operation in PHY layer and transmitted to MAC layer in UE-A, then the time validity of the IUC report should be ensured by UE-A. In one option the latency bound could be set by UE-A implementation or alternatively UE/MAC uses a preconfigured latency bound for the transmission of a IUC report for cases when the IUC report was autonomously triggered by the UE.  
Proposal 8: RAN2 to discuss how the latency bound is set for the case where IUC reporting was autonomously triggered by the UE-A based on some predefined conditions. In one option the latency bound is set by UE-A implementation or alternatively UE-A uses a preconfigured latency bound for the transmission of a IUC report which was autonomously triggered by the UE.
2.3 Priority order/value of IUC MAC CE 

RAN2 needs to further discuss the priority of a IUC MAC CE. RAN1 had the following agreement on the priority of the IUC report. 

	· For inter-UE coordination information triggered by an explicit request in Scheme 1, the priority value of the inter-UE coordination information is (pre)configured priority value if it is provided by (pre)configuration. Otherwise, the priority value is the same as indicated by UE-B’s explicit request.

· For the case when inter-UE coordination information is transmitted together with other data, the priority value of the multiplexed sidelink transmission is determined by the smallest priority value between the inter-UE coordination information and data


We think that RAN2 should follow RAN1 decision on the priority handling of the IUC MAC CE.
Proposal 9: RAN2 should follow RAN1’s agreements on the relative priority of a IUC MAC CE. The priority of IUC which was explicitly requested by UE-B is set to the same value as indicated by UE-B’s explicit request. Otherwise, UE uses a preconfigured priority for the IUC MAC CE.  
2.4 LCP impact 
According to RAN1, UE-B should use the IUC report received from UE-A only for transmissions to UE-A. PHY layer of UE-B may trigger the sensing/resource selection procedure upon receiving an inter-UE coordination message from UE-A. It is assumed that UE-B requests UE-A to send some inter-UE coordination message by some explicit request, i.e., explicit request message. When performing the sensing/resource selection procedure, e.g., determining some set of candidate resources for SL transmission(s), UE-A/PHY considers the inter-UE coordination information received from UE-A. In order to ensure that a SL transmission is sent to UE-A when using the inter-UE coordination (IUC) information from UE-A, RAN2 should discuss how the LCP procedure should account for the used IUC information from UE-A. We think that PHY indicates to MAC layer, that IUC information from UE-A were taking into account for the sensing/resource selection procedure. Correspondingly MAC would set the destination to the destination ID of UE-A while performing the LCP procedure respectively when generating the transport block for transmission according to the set of candidate resource provided by PHY.

Proposal 10: Destination selection step within the LCP needs to consider the IUC information used for sensing/resource selection. For example, PHY of UE-B indicates to MAC layer, that IUC information from UE-A was taking into account during the sensing/resource selection procedure. Correspondingly MAC would set the destination to the destination ID of UE-A while performing the LCP procedure.
3. Conclusion

In this contribution, we focused on the open issues for inter-UE coordination in mode 2, and following observations and proposals are concluded as following:  
Observation1: RAN1 has agreed that unicast is supported for inter-UE coordination information transmission for scheme1 in both explicit request and non-explicit request scenario.
Proposal 1: RAN2 no longer need to discuss the supported cast type but can have open discussion on the conditions of the requests and IUC information transmission in unicast.
Proposal 2: In the case of Rx UE serves as UE-A for sidelink unicast, UE-B in mode2 triggers request to UE-A for inter-UE coordination information by taking at least one of the following factors into consideration.

•
Quality of service requirements

•
HARQ feedback, e.g., the number of NACK

•
CSI feedback

•
Sidelink RSRP measurement reporting
Proposal 3: For non-explicit request case, RAN2 is suggested to study both periodic transmission and event-triggered transmission for inter-UE coordination information from UE-A to UE-B.
Proposal 4: Timer-based approach for inter-UE coordination information is applied in explicit request scenario.
Proposal 5: UE-B starts the timer for IUC information when explicit request is triggered from UE-B side and stops the timer when receive the IUC information from UE-A in explicit request scenario.
Proposal 6: UE-A should maintain a timer which is used for a IUC reporting UE to follow the latency requirement signalled from a IUC triggering UE (UE-B).

Proposal 7: RAN2 should discuss how to set the value of the timer controlling the latency requirement of a IUC report. For the case that a IUC report was explicitly requested by a UE (UE-B), UE-A should set the timer to the Starting Time information provided by UE-B’s explicit request.
Proposal 8: RAN2 to discuss how the latency bound is set for the case where IUC reporting was autonomously triggered by the UE-A based on some predefined conditions. In one option the latency bound is set by UE-A implementation or alternatively UE-A uses a preconfigured latency bound for the transmission of a IUC report which was autonomously triggered by the UE.
Proposal 9: RAN2 should follow RAN1’s agreements on the relative priority of a IUC MAC CE. The priority of IUC which was explicitly requested by UE-B is set to the same value as indicated by UE-B’s explicit request. Otherwise, UE uses a preconfigured priority for the IUC MAC CE.  
Proposal 10: Destination selection step within the LCP needs to consider the IUC information used for sensing/resource selection. For example, PHY of UE-B indicates to MAC layer, that IUC information from UE-A was taking into account during the sensing/resource selection procedure. Correspondingly MAC would set the destination to the destination ID of UE-A while performing the LCP procedure.
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Agreements on resource allocation enhancement RAN2 scope:


Inter-UE coordination (IUC) issues RAN2 mainly relies on RAN1:


HARQ retransmission number for inter-UE coordination information


Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline.


UE-B procedure (e.g., final selection of resources) to the (non-)preferred resource set in IUC


Scheme 2 inter-UE coordination design


Condition for the UE-A to transmit IUC


Signaling design and trigger conditions for the request from UE-B to UE-A


Cast types (UC/GC/BC) of inter-UE coordination


Transmission of inter-UE coordination MAC CE on dedicated resource


L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)


Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1).


IUC issues RAN2 starts discussion


LCP for inter-UE coordination MAC CE, support for standalone inter-UE coordination MAC CE/multiplex MAC CE and MAC SDU in a MAC PDU


Timer to handle latency bound for inter-UE coordination


Priority value/priority order of inter-UE coordination MAC CE. RAN1 progress can be taken into account in phase-2 discussion.


HARQ feedback option of inter-UE coordination MAC CE
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