[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #103-e	R1-2009139
e-Meeting, October 26th – November 13th, 2020

[bookmark: _Ref133120545]Source:	Sharp
Title:	Enhancements of resource allocation Mode 2 for NR sidelink
[bookmark: _GoBack]Agenda Item:	8.11.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
A revised work item on NR sidelink enhancement was approved in RAN#89-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, as follows:
	· 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 until RAN#90.
· 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 study scope after RAN#90 is to be decided in RAN#90.
· 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 RAN1#102-e meeting, the following proposals from FL were discussed in email thread “[102-e-NR-SL_enh-02]”, with no consensus.
	Proposal 1:
· When a set of resources determined at UE-A is sent to UE-B in mode 2 and UE-B takes this into account in the resource selection for its own transmission,
· for the definition of “a set of resources”, at least followings can be considered:
· Resource set which is preferred for UE-B’s transmission
· e.g.,
· Resource set which is preferred for UE-A’s reception
· Resource set which is preferred for intended receiver(s) of UE-B’s transmission 
· Resource set which is preferred not to be used by UE-B’s transmission
· e.g.,
· Resource set which is not preferred for UE-A’s reception
· Resource set with a problem for intended receiver(s) of UE-B’s transmission
· FFS: whether the “resource set” in above candidates can individually refer to the resources in the past, in the future, or in both past and future.       
· FFS details on how UE-A determines “a set of resources” in the above definitions of “a set of resources”.
· FFS details on signaling of “a set of resources”, including container used for carrying it either at the physical or at higher layers and including time domain behavior (e.g., periodic, aperiodic, semi-persistent).
· FFS relation between “a set of resources” and resource pool.
· FFS how/when UE-B takes “a set of resources” into account in the resource selection for its own transmission.
· FFS whether/how to support other assistance and/or coordinating information.
· FFS if “inter-UE coordination” is supported in all cast types.
· Note: further discussion is necessary on what definitions of “a set of resources” will be finally specified.
· FFS whether/how to handle an impact, if any, caused by the functionality of power consumption reduction to be introduced.
Proposal 2:
· When a set of resources determined at UE-A is sent to UE-B in mode 2 and UE-B takes this into account in the resource selection for its own transmission,
· for the condition when UE-A sends “a set of resources” to UE-B, at least followings can be considered:
· Option 1: Based on signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
· FFS details on UE-A behavior of transmitting “a set of resources” when the above option is satisfied, including time domain behavior (e.g., periodic, aperiodic, semi-persistent).
· FFS details of signaling in 1st option.
· FFS details of 2nd option.
· Note: further discussion is necessary on what options will be finally specified.
Proposal 3 for conclusion: 
· 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 this document, we share our views on a few aspects relating to the feasibility and benefit of the enhancements in mode 2 for enhanced reliability and reduced latency.
Discussion
“Exposed node issue”
The “exposed node issue” was brought up in [2], as illustrated in Figure 2 in [2] (re-produced as Figure 1 in this document, below). In mode 2 sensing, UE B communicating with UE A may exclude resources reserved by UE C (which is close to UE B and is communicating with UE D), and this was considered in [2] as excessive exclusion of resources for UE B.
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[bookmark: _Ref53405604]Figure 1 “Exposed node” issue
One question for the “exposed node issue” is how UE B determines that using the same resources reserved by UE C would NOT cause interference to UE D (or any other potential receiver UE of a SL transmission by UE C using those resources). For example, what if UE B is reasonably close to UE D, as illustrated in Figure 2 below? In this case, for UE B, exclusion of resources reserved by UE C is appropriate and not “excessive”. Furthermore, it is possible that UE B is actually also communicating with UE D, in which case it is crucial for UE B to exclude resources reserved by UE C.
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[bookmark: _Ref54359565]Figure 2 “Exposed node” issue, with UE B closer to UE D
Overall, it does not seem like the “exposed node issue” has been clearly described and properly justified as a real issue to be solved in the Rel-17 sidelink enhancement WI.
Observation 1: Further clarification is necessary on the “exposed node issue” before any agreement/conclusion to study any potential solution for it in RAN1.
Restrictions on the usage of the inter-UE-coordinated resources
One important issue that needs to be agreed upon before discussing other issues is whether there is any restriction for UE-B on the usage of the “set of resources” sent from UE-A. In our view there should not be any such restriction, e.g. UE-B just takes the “set of resources” into account when deciding a candidate set of TX resources for any upcoming SL transmission, with no restriction on the source UE ID, destination UE ID, cast type etc. of that SL transmission. Otherwise there would be a strong limitation on the gain obtained from inter-UE coordination. For example, UE-B may have a couple of ongoing higher layer “links”, with different destination IDs, and the next SL transmission may be for any one of the “links”; UE-B should be able to take all those “links” into account, rather than just the “link” between UE-A and UE-B.
Proposal 1: No restriction (e.g. with regard to source UE ID, destination UE ID, cast type etc.) is imposed on the choice of SL transmission for UE-B using the set of resources sent from UE-A.
Resource pool for the “set of resources”
Considering the signalling overhead in indicating the “set of resources” to UE-B, it is in our view natural to assume that the “set of resources” is in a same resource pool, for example, the resource pool where the indication is transmitted.
Proposal 2: The resource pool for the “set of resources” is the same as the one where indication of the “set of resources” is indicated.
Signalling of the “set of resources”
We don’t think the NR SL physical layer structure should be touched just for the purpose of signalling the “set of resources”. Therefore, use of a new physical channel should not be an option. Furthermore, considering the long time spent on the design of the two 2nd SCI formats in Rel-16, we don’t think RAN1 should pursue the design of a new 2nd SCI format just for the purpose of signalling the “set of resources”. Instead, higher layer messages (e.g. PC5-RRC messages) should be used.
Proposal 3: PC5-RRC messages are used to signal the “set of resources”.
Conclusion
In this contribution, we discuss a few aspects relating to the feasibility and benefit of the enhancements in mode 2 for enhanced reliability and reduced latency, and make the following observation and proposals.
Observation 1: Further clarification is necessary on the “exposed node issue” before any agreement/conclusion to study any potential solution for it in RAN1.
Proposal 1: No restriction (e.g. with regard to source UE ID, destination UE ID, cast type etc.) is imposed on the choice of SL transmission for UE-B using the set of resources sent from UE-A.
Proposal 2: The resource pool for the “set of resources” is the same as the one where indication of the “set of resources” is indicated.
Proposal 3: PC5-RRC messages are used to signal the “set of resources”.
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