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Introduction
A revised work item on NR sidelink enhancement was approved in RAN#90-e meeting [1], with one of the objectives to study the feasibility and benefit of the enhancements in mode 2 for enhanced reliability and reduced latency, and specify the identified solution(s) if deemed feasible and beneficial, as follows:
	· 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.


In this document, we share our views on a few aspects relating to inter-UE coordination.
Discussion
Inter-UE Coordination Scheme 1
1.1.1. Container for inter-UE coordination Scheme 1
In inter-UE coordination Scheme 1, UE-A informs UE-B “the set of resources preferred and/or non-preferred for UE-B’s transmission”, which is actually very similar to the resource reservation scheme introduced already in Rel-16 for 5G V2X, where UE-A informs other UEs (including a potential “UE-B”) the set of resources reserved for UE-A’s own transmission. Therefore, we think the most straightforward and backward-compatible container for inter-UE coordination is SCI format 1-A, using a few reserved bits to (re)interpret the purpose of resource reservation such that some of the resources indicated by “Frequency resource assignment” and “Time resource assignment” and “Resource reservation period” fields are not for UE-A itself but for UE-B (e.g. as indicated by the “Destination ID” field in the corresponding 2nd-stage SCI format).
SCI format 1-A also achieves very good backward compatibility with Rel-16 UEs which can take the indicated resources into account in their sensing and resource selection procedures as specified in Rel-16, with no need to care about the newly introduced indication, i.e. which UE the indicated resources are reserved for. And this also resolves the concern that a “preferred set of resources” might be easily outdated due to new reservations from other UEs.
On the other hand, SCI format 1-A comes with a restriction that at most two future resources can be indicated. If a larger size of “the set of resources preferred and/or non-preferred for UE-B’s transmission” is deemed necessary, other containers, e.g. a new 2nd-stage SCI format, or a higher layer message, can also be considered.
Proposal 1: For inter-UE coordination Scheme 1, SCI format 1-A is used as the container for either a preferred set of resources, or a non-preferred set of resources, or a mix of preferred and non-preferred resources.
· FFS whether a new 2nd-stage SCI format or a higher layer message is additionally used as the container.
Combinations of features to be supported for Scheme 1
In RAN1#106-e there was a discussion on which combination(s) of the following Option A/B and Option 1/2 should be supported:
	· Types of inter-UE coordination information signalling
· 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 our view, all possible combinations should be supported, unless there is e.g. a blocking technical reason that makes it difficult to support one of the combinations within a unified container/signalling/configuration framework.
Proposal 2: For Scheme 1, all combinations of type of information (i.e. preferred/non-preferred resources) and triggering mechanism (i.e. explicit request/non-explicit request) are supported.
Inter-UE Coordination Scheme 2
1.1.2. Type of coordination information
The following was agreed in RAN1#106-e:
	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


Regarding the last FFS, given the lack of consensus to support the “presence of detected resource conflict on the resources indicated by UE-B’s SCI” in the past few meetings, and the very limited time left for Rel-17, we propose to deprioritize the discussion on that FFS.
Proposal 3: Deprioritize the discussion on “whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI”.
1.1.3. Container for inter-UE coordination Scheme 2
We observed that in RAN1#106-e most companies supported the (re)use of PSFCH format 0 as the container of coordination information signalling in Scheme 2. Although we still think piggybacking the conflict indication in SCI format 1-A is a better option (especially in terms of backward compatibility), we are fine with moving forward with PSFCH format 0, noting that it has a benefit of reusing many design aspects of PSFCH in Rel-16.
Regarding the resources configured for the new “PSFCH”, it seems difficult to use separate symbols in a slot:
· A Rel-16 UE assumes all SL symbols excluding PSFCH symbols (if any) and gap symbols are for PSCCH/PSSCH. Therefore, use of SL symbols other than PSFCH symbols may cause collision with symbols used for PSCCH/PSSCH transmitted by Rel-16 UEs.
· Support for a SL slot with less than 14 SL symbols (for NCP) or 12 symbols (for ECP) is optional in Rel-16. Therefore, it is undesirable to configure additional SL symbols dedicated to the new “PSFCH”, as this would require configuring the sidelink with a number of (legacy) SL symbols less than 14 (for NCP) or 12 (for ECP), which may not be supported by a lot of Rel-16 UEs.
Given the above observations, it seems reasonable to allow configuring the new “PSFCH” resources in legacy PSFCH symbols. The new “PSFCH” can be configured in either PRBs unused for PSFCH (with same cyclic shift configuration options as defined for PSFCH), or in PRBs used for PSFCH (with cyclic shifts unused for PSFCH). The mapping from PSSCH to PSFCH in Rel-16 can be mostly reused, with the main difference that for conflict indication, the mapping is from a reserved resource at time  to a new “PSFCH” resource at time  (rather than () as in PSSCH to PSFCH mapping).
Proposal 4: Resources for conflict indication are configured 
· In the same symbols as those for PSFCH.
· In either PRBs unused for PSFCH (with same cyclic shift configuration options as defined for PSFCH), or PRBs used for PSFCH (with cyclic shifts unused for PSFCH).
Another issue to be discussed is whether conflict indication should be supported in a resource pool with no PSFCH configured. In our view this should be supported (or the conflict indication feature would be much less useful than it should be). Resources for the new “PSFCH” configured in one pool could be used for conflict indication observed in another pool.
Proposal 5: Conflict indication is supported in both resource pools configured with legacy PSFCH and resource pools not configured with legacy PSFCH.
Conclusion
In this contribution, we discuss a few aspects relating to inter-UE coordination, and make the following proposals.
Proposal 1: For inter-UE coordination Scheme 1, SCI format 1-A is used as the container for either a preferred set of resources, or a non-preferred set of resources, or a mix of preferred and non-preferred resources.
· FFS whether a new 2nd-stage SCI format or a higher layer message is additionally used as the container.
Proposal 2: For Scheme 1, all combinations of type of information (i.e. preferred/non-preferred resources) and triggering mechanism (i.e. explicit request/non-explicit request) are supported.
Proposal 3: Deprioritize the discussion on “whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI”.
Proposal 4: Resources for conflict indication are configured 
· In the same symbols as those for PSFCH.
· In either PRBs unused for PSFCH (with same cyclic shift configuration options as defined for PSFCH), or PRBs used for PSFCH (with cyclic shifts unused for PSFCH).
Proposal 5: Conflict indication is supported in both resource pools configured with legacy PSFCH and resource pools not configured with legacy PSFCH.
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