
Page 1

[bookmark: Title][bookmark: _Hlk9347371]3GPP TSG-RAN WG4 Meeting # 99-e	R4-2111107
Electronic Meeting, May. 19-27, 2021

[bookmark: Source]Agenda item:	9.14.8
Source:	Qualcomm Inc.
Title:	On NR SL RRM Requirement Scope
[bookmark: DocumentFor]Document for:	Discussion
Introduction
In this contribution, we present our view on R17 NR SL RRM requirement.
Discussion
RAN4 Scope for SL Enhancement
There are three major enhancement for autonomous resource allocation scheme being discussed in RAN1:
(1) Partial sensing for aperiodic interference
(2) Partial sensing for periodic interference
(3) Mode 2 reliability enhancement throught inter-UE coordination
Since all these schemes are still under discussion in RAN1, we collect some observations and propose corresponding study suggestions for RAN4.
· Partial sensing for aperiodic interference
	RAN1 relevant agreements

· In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing and resource (re-)selection is triggered in slot n, support the following option:
· Option 1: For the purpose of resource (re-)selection, the UE monitors slots between [n+TA, n+TB] and performs identification of candidate resources, in or after slot n+TB, based on all available sensing results, including periodic-based partial sensing results (if applicable).
· FFS TA, TB (including the possibility of equal to zero, positive or negative) and remaining details (in particular, whether there should be exclusion of slots, changes in TA/TB values for different purposes, etc.)
· FFS whether n can be replaced by e.g., index of some of Y candidate slots
· FFS condition(s) in which contiguous partial sensing is performed by UE
· FFS interaction with SL-DRX, if any
· FFS interaction with periodic-based partial sensing, if any
· Other options are not precluded 
· Note: This option is not to replace random resource selection only without sensing or re-evaluation and pre-emption checking



For option 1, the test can be developed based on R16 resource selection with other SLs scheduled on [n+TA, n+TB] only. Details of the requirement can wait until RAN1 make further agreement. With the current agreements, we don’t observe potential issues in RAN4 that can be studied at this moment. 
· Partial sensing for periodic interference
	RAN1 relevant agreements
· In a resource pool (pre-)configured with at least partial sensing, if UE performs periodic-based partial sensing, at least when the reservation for another TB (when carried in SCI) is enabled for the resource pool and resource selection/reselection is triggered at slot n, the UE monitors slots of at least one periodic sensing occasion, where a periodic sensing occasion is a set of slots according to 
if tvSL is included in the set of Y candidate slots.

· In periodic-based partial sensing,
1. For the set of Preserve values, down-select to one of the following in RAN1#105-e
· Alt.1: Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Alt.2: A set of Preserve values is (pre-)configured and includes up to the full set of values from the configured set sl-ResourceReservePeriodList
· FFS if support multiple sets of Preserve values based on one or more metrics 
· FFS whether/how to restrict the set of values
1. For the k value, down-selection to one of the following in RAN1#105-e (further refinement of each of the alternatives is possible)
0. Alt 1: Option 1 as in RAN1#104-e
0. Alt 2: A modified Option 5 as in RAN1#104-e, where the modification is such that it also includes option 1
1. FFS how to (pre-)configure (e.g. including bitmap), whether a maximum number of k values is needed, and whether it can be up to UE implementation to select a k value based on the (pre-)configuration
0. FFS details, e.g., sensing before the resource (re)selection trigger or the first slot of the set of Y candidate slots subject to processing time restriction, etc.
0. Note: companies are encouraged to provide more evaluations 



From the agreement, the Preserve and k values are still under discussion in the partial sensing occasion of  y- k*Preserve , where y is the selected resource for the TB transmission. However, this information is not visible to TE until the TB was transmitted when testing this feature. The interference can not be accurately scheduled without knowledge of y. Therefore, while RAN1 is finalizing Preserve and k values, RAN4 can start discussing how to design the test for partial sensing for periodic interference when y is based on UE selection not visible to TE.
Proposal 1: RAN4 studies how to design the test for partial sensing for periodic interference when y is based on UE selection not visible to TE.
· Mode 2 reliability enhancement throught inter-UE coordination
	RAN1 relevant agreements
· 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
· 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


From current agreements, it is not clear what requirements/tests RAN4 can design to ensure the correct execution of the inter-UE coordination procedures, especially scheme 1. For scheme 2, there are two coordination information being discussed: detected past collision and predicted future collision. Past collision reporting can be tested by scheduling transmissions on the same slot but not overlapping on frequency, to ensure PSCCH and PSSCH decoding and verify whether the receiver reports correct PSFCH or SCI messages. Future collision is similar to pre-emption in R16, hence RAN4 can develop test procedure based on R16 pre-emption tests.
Proposal 2: For inter-UE coordination scheme 2, after RAN1 finalizes the procedure, RAN4 to define the test requirement based on the following guidelines:
(1) Past collision reporting can be tested by scheduling transmissions on the same slot but not overlapping on frequency, to ensure PSCCH and PSSCH successful decoding and verify whether the receiver reports correct PSFCH or SCI messages.
(2) For future collision reporting, RAN4 can develop test procedure based on R16 pre-emption test.
Conclusions
Proposal 1: RAN4 studies how to design the test for partial sensing for periodic interference when y is based on UE selection not visible to TE.
Proposal 2: For inter-UE coordination scheme 2, after RAN1 finalizes the procedure, RAN4 to define the test requirement based on the following guidelines:
(1) Past collision reporting can be tested by scheduling transmissions on the same slot but not overlapping on frequency, to ensure PSCCH and PSSCH successful decoding and verify whether the receiver reports correct PSFCH or SCI messages.
(2) For future collision reporting, RAN4 can develop test procedure based on R16 pre-emption test.
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