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[bookmark: _GoBack]Introduction
According to the WID [1] of RAN #90, R17 NR sidelink will enhance mode 2 resource allocation with the identified item “inter-UE coordination” to improve reliability and reduce latency. In this contribution, we will discuss the feasible mechanism of inter-UE coordination in mode 2 for NR sidelink communication.
Discussion
Inter-UE coordination scheme 1
1.1.1 How to determine inter-UE coordination information
In RAN1 #106b-e, the following working assumption about the determination of inter-UE coordination information were achieved:
	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)


In RAN1 #106b-e, two options were proposed for Condition 1-B-1 of Scheme 1. Option 1 reuses the resource exclusion procedure of Mode 2 to determine the non-preferred resource(s). UE-A will exclude the resource(s) with high interference whose RSRP measurement is larger than a threshold. Obviously, this option will work well similar to the R16 resource allocation of Mode 2.
The intention of Option 2 is for UE-A to protect the transmission between itself and another UE (e.g., UE-C) from interference by UE-B. When the detected RSRP is smaller than the RSRP threshold, the transmission of UE-B may interfere with the communication between UE-A and UE-C, and this option suggests deeming the resources used by UE-C as a non-preferred resource. However, considering Condition 1-B-2 supported, the issue solved by option 2 could be avoided when UE-A is the intended receiver of UE-B. Besides, considering the remaining time of Rel-17, the sensing procedure in Rel-16 should be reused as much as possible. In our view, option 1 should be supported for Condition 1-B-1 in scheme 1.
Proposal 1: Option 1 of Condition 1-B-1 should be supported for scheme 1.
1.1.2 How to trigger inter-UE coordination
In RAN1 #106-e, the following working assumption about how to trigger inter-UE coordination was achieved:
	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



In RAN1 #106b-e, we have discussed explicit and implicit trigger respectively. For implicit trigger, “satisfies the condition” means that UE-A determines “a set of resources” in some pre-defined or (pre)configured slots. In our view, implicit trigger can reduce signal overhead. And this feature can be enabled or disabled by (pre-) configuration. So we think the working assumption in the last meeting should be confirmed.
Besides, for the implicit request, the periodic transmission of inter-UE coordination information from UE-A to UE-B is a possible method. Once the pair of UE-A and UE-B is determined, UE-A could send inter-UE coordination information to UE-B periodically for reducing the cost of the explicit request.
Proposal 2: The working assumption that A UE that satisfies some special conditions and sends inter-UE coordination information is UE-A should be confirmed.
Proposal 3: Periodic transmission of inter-UE coordination information from UE-A to UE-B should be a method for implicit request.
1.1.3 How to send inter-UE coordination information
In the last meeting, the following agreement about the container of the inter-UE coordination information was achieved:
	Agreement
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


In the above agreement, two alternatives are proposed for the container of inter-UE coordination information. Alt 1 considers MAC CE or 2nd SCI as the container, and Alt 2 only consider MAC CE as the container. And, the use of MAC CE is currently uncontroversial.
For Alt 2, it has less spec impact in RAN1 and reduces the time for discussing the design of 2nd SCI. Besides, MAC CE can indicate a larger resource set compared with the 2nd SCI. At this stage, there are no obvious benefits to introducing 2nd SCI as a container. Therefore, we suggest MAC CE as the only container. 
Proposal 4: MAC CE should be the only one container for inter-UE coordination information in Scheme 1.
1.1.4  Which cast type is considered for inter-UE coordination
When we discuss the cast type for inter-UE coordination, the cast type of communication between UE-A and UE-B, and between UE-B and UE-B’s receiver(s) should be considered separately. 
· The cast type of communication between UE-B and UE-B’s receiver(s)
Both half-duplex problem and hidden node problem exist in unicast, groupcast and broadcast communication. In unicast and groupcast, such problems can be solved by inter-UE coordination. As analyzed in previous subsections, UE-A can send the (non-) resource set on the slots that UE-B cannot perform sensing because of half-duplex problem. And the receiver(s) of UE-B can announce the hidden node problem. For broadcast, as the receiving UE is unknown to the transmitting UE, the hidden node problem may not be solved well. However, at least half-duplex can be solved by inter-UE coordination. Therefore, all cast type should be considered for inter-UE coordination, and when discussing the inter-UE coordination mechanism, we should consider the differences among different cast types.
Proposal 5: In scheme 1, all cast type should be considered for inter-UE coordination, and the differences in mechanism should be considered among different cast types.
· The cast type of communication between UE-A and UE-B
From our point of view, the cast type of coordination information transmission is related to the content of coordination information. For example, if UE-A determines coordination information based on the information of UE-B, unicast is more suitable. Because coordination information in this case is for UE-B’s resource selection, it’s meaningless for the resource selection of other UE-Bs, and may even be an incorrect indication. If UE-A determines coordination information without UE-B’s information, groupcast or broadcast is more suitable. Because coordination information in this case has the same value for surrounding UE-Bs.
Proposal 6: In scheme 1, At least unicast should be supported for inter-UE coordination information transmission.
Inter-UE coordination scheme 2
1.1.5 How UE-A sends inter-UE coordination information to UE-B
In RAN1 #106b-e, the following agreements about how to send conflict indication in scheme 2 was achieved:
	Agreement
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



It has been agreed that PSFCH format 0 is used to send coordination information transmission in scheme 2, and the details of the PSFCH design are leftover issues. Considering the remaining time of Rel-17, the design of PSFCH for HARQ feedback should be reused as much as possible. The behavior of the UE-B may be different for different collision types. For example, for condition 2-A-1, the resources in the same slot with the conflict resource can be re-selected by UE-B after receiving coordination information. But, for condition 2-A-2, the resources re-selected must be in the different slot with the conflict resource. And, in our view, different collision types can be distinguished by different values ​​of m_CS.
Proposal 7：m_CS can be set different values for different collision types.

Conclusions
Proposal 1: Option 1 of Condition 1-B-1 should be supported for scheme 1.
Proposal 2: The working assumption that A UE that satisfies some special conditions and sends inter-UE coordination information is UE-A should be confirmed.
Proposal 3: Periodic transmission of inter-UE coordination information from UE-A to UE-B should be a method for implicit request.
Proposal 4: MAC CE should be the only one container for inter-UE coordination information in Scheme 1.
Proposal 5: In scheme 1, all cast type should be considered for inter-UE coordination, and the differences in mechanism should be considered among different cast types.
Proposal 6: In scheme 1, At least unicast should be supported for inter-UE coordination information transmission.
Proposal 7：m_CS can be set different values for different collision types.
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