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Introduction

In RAN1#104b-e, we had discussed inter-UE coordination schemes and some details procedure, and made the following agreements [1].

	
Agreement:
· 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


Agreements:
1. Study further to determine the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination:
· Details include applicable scenario(s)/inter-UE coordination scheme(s)
· E.g., only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured, etc.
· Including the possibility of being subject to certain conditions and/or capability

Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
· Option 1-1: 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
· Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· 
Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
· For scheme 2:
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information




In this contribution, we discuss our view on some details of the inter-UE coordination for mode 2 in order to realise enhanced reliability and reduced latency.

Discussion
Conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination

Since the study phase we had discussed some different types of a definition of “A set of resources” (i.e. inter-UE coordination scheme), and agreed to support the following two schemes as compromised way in RAN1#104b-e meeting.

· 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
· 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

RAN1 also discussed conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination. During the discussion, two options have been discussed as follows:

· Option 1: UE-A is the intended receiver of UE-B
· Option 2: UE-A and UE-B are determined by higher layer

Figure 1 shows an example of UE-B’s transmission based on information on a resource set determined by UE-A. UE-B could transmit data to UE-A and the other UE based on the information from the UE-A. For example, UE-A could be a master UE, such as a road side unit or platooning header, mentioned in section 2.4. Therefore, both resource set information for UE-A’s reception and the other UE should be supported. In our understanding, the intended receiver(s) of UE-B’s transmission could include both UE-A and the other UE since we don’t have to restrict the intended receiver(s) of UE-B’s transmission. UE-A can transmit information on the resource set for the intended receiver(s) of UE-B’s transmission, where the intended receiver can be either UE-A or another UE. Therefore we propose to support the higher layer configuration for UE-A and UE-B (i.e. option 2).

As a compromised procedure, we also propose that UE-A is the intended receiver of UE-B if the higher layer signalling is not configured.


Figure 1: an example of UE-B’s transmission based on information on resource set determined by UE-A


Proposal 1: UE-A and UE-B are determined by higher layer.

Proposal 2: UE-A is the intended receiver of UE-B if the higher layer signalling is not configured.


Container used for a set of resources
At RAN1#104b-e, RAN1 discussed container for the set of resources for each inter-UE coordination schemes. 

For the scheme 1, three types of the container have been discussed; 1st SCI, 2nd SCI and higher layer signalling (e.g. MAC CE, PC5 RRC). Regarding higher layer signalling vs physical layer signalling (1st SCI and 2nd SCI), if the higher layer signalling is supported for the container, more latency would be expected to share the inter-UE coordination information. Therefore, we prefer physical layer signalling considering the latency. For comparison among the physical layer signalling options, since PSCCH would be used for a resource sensing purposes by the other UEs, the 1st SCI should not be modified considering a resource pool sharing with Rel-16 UE. Therefore we prefer to use 2nd SCI for the container of coordination information for the inter-UE coordination scheme 1.
For the scheme 2, some companies have proposed to use PSFCH for container of coordination information. If a payload size of the coordination information indicating the presence of resource conflict on the resources indicated by UE-B’s SCI is the same as one of SL HARQ-ACK, PSFCH could be reused for the container. But if PSFCH is supported for the container, PSFCH resource set for the inter-UE coordination scheme 2 should be able to be separately (pre)configured from that for SL HARQ reporting considering a backward compatibility.

Proposal 3: For inter-UE coordination scheme 1, 2nd SCI is supported for the container of the coordination information.

Proposal 4: For inter-UE coordination scheme 2, if PSFCH is supported for the container, PSFCH resource set for the coordination information should be able to be separately (pre)configured from that for SL HARQ reporting


Conditions to determine a set of resource
When UE-A determines the contents of “a set of resources”, we can consider two types of method: a trigger based or a non-trigger based method. 

Trigger based procedure
[bookmark: OLE_LINK4]The general procedure of a trigger based method is as follows.

Step 1: When a packet arrives from a higher layer at UE-B, UE-B shall decide whether to transmit the coordination request to UE-A. This coordination request can contain some information on the transmit packet, such as priority, TDB and other parameters impacting the sensing procedure at UE-A. UE-B can use 1st stage SCI/2nd stage SCI to indicate this coordination request, and use 2nd stage SCI/PSSCH to indicate some information related to transmit packet. 
Step 2: Then UE-A will receive and decode the coordination request and identify coordination information according to its own sensing result and the content of the request information. After that, coordination information will be transmitted to UE-B;
Step 3: After UE-B receives the coordination information from UE-A, UE-B includes/precludes resources with the help of the coordination information.

In the trigger-based procedure, UE-A can provide more accurate coordination information based on the request information. Since UE-A provides candidate resources when receiving a coordination request, the signalling overhead for the coordination will not be as large as compared with a periodic / non-trigger-based method (as discussed below). However, this trigger-based procedure introduces an extra delay due to the interaction procedure, which is not suitable for traffic with extreme latency requirements.

Non-trigger based procedure
The general procedure of a non-trigger based procedure is as follows.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Step 1: When some certain pre-conditions are met in UE-A, e.g. (1) UE-A needs to periodically transmit the coordination information to UE-B according to a pre-configured period or period instructed by UE-B; or (2) UE-A counts the failed number of PSSCH receptions from UE-B and when the number reaches a threshold pre-configured or instructed by UE-B, then UE-A transmits the coordination information to UE-B until packets are successfully received from UE-B. Then UE-A stops transmitting coordination information and recounts the number of failed receptions of PSSCH from UE-B.
Step 2: UE-A transmits coordination information to UE-B according to the pre-conditions discussed in the previous step.
Step 3: After receiving the coordination information from UE-A, UE-B includes/precludes resource with the help of the coordination information.

In the non-trigger based procedure, less extra delay is introduced than in the trigger based procedure. However, UE-A cannot know the exact information about the transmission packet from UE-B and UE-A and may not provide an accurate resource set. 
Considering the pros and cons, both a trigger and non-trigger based procedure are supported for the conditions to determine a set of resource.

Proposal 5: Both a trigger and non-trigger based procedure are supported for the conditions to determine a set of resource.


other

In Rel-16, sidelink functionalities have been specified without a hierarchy between UEs. But Rel-17 sidelink enhancements are expected to be applicable in wider operation scenarios, not only V2X but also for public safety and commercial use-cases. Considering some URLLC-type commercial use-cases, a hierarchy between UEs would be beneficial in terms of reliability and latency.

For example, if a master UE within a certain group manages all sidelink resources for all other remote UEs within the group, no or few collisions will occur, at least within the group. In addition, if a dedicated resource for the group is allocated by the gNB to the master UE, a high reliability can be realised because there are no or few collisions between any sidelink transmissions. At the same time, a low latency may be realised if a remote UE is not required to perform sensing for sidelink transmission. This would be beneficial especially in the case of a limited battery UE. 

[bookmark: _Hlk61871643]In inter-UE coordination, the master UE coordinates sidelink communication resources among UEs within a certain group. Regarding the master UE determination, we think any master UE behaviour should be properly controlled by the network side. Therefore, for the master UE determination, the master UE within a certain group should be configured by the gNB.

Proposal 6: A master UE for the inter-UE coordination within a certain group is configured by the gNB.


Conclusion

Proposal 1: UE-A and UE-B are determined by higher layer.

Proposal 2: UE-A is the intended receiver of UE-B if the higher layer signalling is not configured.

Proposal 3: For inter-UE coordination scheme 1, 2nd SCI is supported for the container of the coordination information.

Proposal 4: For inter-UE coordination scheme 2, if PSFCH is supported for the container, PSFCH resource set for the coordination information should be able to be separately (pre)configured from that for SL HARQ reporting

Proposal 5: Both a trigger and non-trigger based procedure are supported for the conditions to determine a set of resource.

Proposal 6: A master UE for the inter-UE coordination within a certain group is configured by the gNB.
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