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1. Introduction 
The status report of Rel-17 NR sidelink enhancement WI is submitted in [1] and it reported the WI completion level 63% with yellow mark (i.e., Progress behind schedule, may need RAN plenary intervention). The status report also states “RAN is made aware of the status with a request to review progress and future work.”
This contribution discusses possible actions in TSG RAN for the timely completion of this WI:

2. Discussion
In our view, the progress in RAN2 (mostly about introducing sidelink DRX) is on track. We think the progress issue is mostly on RAN1 side which needs to complete the RAN1 part of the resource allocation enhancements (the inter-UE coordination and the power efficient resource allocation) by RAN#94-e according to the following objectives in [2]:

	· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· 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.



Considering that many resource selection aspects have cross-WG impact between RAN1 and RAN2, quick RAN1 agreements are essential to allow RAN2 to prepare the corresponding specification update. Especially RAN1 has received LS [3, 4] from RAN2 regarding the impact of sidelink DRX on the resource allocation, and reply with complete RAN1 conclusion should be sent at RAN1#106-e-bis so that RAN2 can have at least two meetings to understand the RAN1 conclusion and finalize the corresponding RAN2 specification update. Such reply LS would not be possible if RAN1 spends too much time on the potential optimizations, so some RAN guidance would be necessary to facilitate the progress in this topic.

Proposal 1: RAN1 in the next quarter should focus on completing the basic operation of the enhancements in the WID objectives.

2.1. Power efficient resource allocation
Regarding the power efficient resource allocation, RAN1 has made some agreements on the basic operation of random selection and partial sensing while listing a lot of FFS points many of which are related to optimization in the operation. So far RAN1 discussion focused on the sensing and selection window setting for partial sensing resource allocation but topics such as handling re-evaluation/preemption, random resource selection, congestion control, relation to sidelink DRX had limited or no discussion in RAN1. 
For this, we need to note that the WID already has a baseline “to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.” We believe the WGs, especially RAN1, needs to be reminded with this baseline and de-prioritize enhancements beyond this if the progress is slowed down. In particular, RAN1 in several meetings keeps discussing the relation between partial sensing and sidelink DRX, but no clear conclusion has been made so far while leaving several FFS points (highlighted in yellow in Appendix), which may require separate UE procedures for SL DRX configured and not-configured cases. However we note that the sidelink DRX objective in WID does not have RAN1 as a relevant WG, so RAN1 discussion on this issue should be minimized so that RAN1 can focus on competing the other RAN1-led objectives in time. If RAN1 begins to consider specifying a different partial sensing solution specifically targeting a UE configured with sidelink DRX for its own data reception, many FFS points mentioned above need to be revisited. On the other hand, RAN1 will anyhow define a partial sensing solution to be used for a UE NOT performing data reception (for example, for the transmission from pedestrian UEs not receiving V2X messages from the other UEs).
Considering the current situation, we think the following RAN guidance is necessary. In general, RAN1 should strive for simple design for power efficient resource allocation in Rel-17 while avoiding too lengthy discussions on potential optimizations. This can be done by focusing on the implementation of the baseline in the WID and specifying a common solution which can be applicable regardless of the SL DRX configuration in a UE transmitting packets.

Proposal 2:
· In the power efficient resource allocation, RAN1 should focus on introducing the baseline in the WID (i.e., “the principle of Rel-14 LTE sidelink random resource selection and partial sensing”) and deprioritize other enhancements beyond this.
· On the relation between partial sensing and sidelink DRX, RAN1 should minimize the discussion time and strive for defining resource allocation solutions that are commonly applicable to a TX UE configured with sidelink DRX for its own data reception and a TX UE not performing its own data reception.

2.2. Inter-UE coordination
On this objective, RAN1#104bis-e agreed that two schemes will be supported in Rel-17 with the understanding that each scheme addresses different scenarios, i.e., scheme 1 is a kind of proactive measure and scheme 2 is a sort of reactive approach in handling resource conflict:
	· 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



Pending issues on these two schemes include the definition of “set of resources” signaled from UE-A to UE-B (i.e., how the set is generated), the triggering condition of sending the signal, UE-B’s behavior after receiving the signal, the signaling contents and containers, etc. RAN1#105-e identified a couple of options as the details of each inter-UE coordination scheme without reaching any consensus. RAN1#106-e further discussed these options and made conclusion on some details of inter-UE coordination schemes. To be specific, RAN1 agreed two types of “set of resources” in scheme 1 (i.e., preferred set and non-preferred set) and one type in scheme 2 (i.e., expected/potential resource conflict) along with agreements on two types of triggering conditions in scheme 1 (i.e., explicit request and (working assumption) condition-based trigger) and one type in scheme 2 (i.e., condition-based trigger).

<Types of “set of resources”>
	Agreement
For scheme 1, 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.
· Set of resources preferred for UE-B’s transmission
· Set of resources non-preferred for UE-B’s transmission
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



<Types of “triggering conditions”>
	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

Agreement
In scheme 2, at least the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination transmission triggered by a detection of expected/potential resource conflict(s) in Mode 2:
· A UE that transmitted PSCCH/PSSCH with SCI indicating reserved resource(s) to be used for its transmission, received inter-UE coordination information from UE-A indicating expected/potential resource conflict(s) for the reserved resource(s), and uses it to determine resource re-selection is UE-B
· A UE that detects expected/potential resource conflict(s) on resource(s) indicated by UE-B’s SCI sends inter-UE coordination information to UE-B, subject to satisfy one of the following conditions, is UE-A
· Working assumption At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s)
· Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured
· FFS: Additional details and condition(s) on UE-A and 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: Definition of expected/potential resource conflict(s) and other details (if any)



[bookmark: _GoBack]With all these agreements and working assumptions, there can be up to five variants of the inter-UE coordination by combining the types of set of resources and triggering conditions in the two schemes. We note that RAN1 already clarified these agreements do not necessarily mean that all these variants will be supported and also it can be reminded that there are FFS on whether to add some other possibilities. We think supporting all these variants would be challenging especially considering that each variant may require distinctive design in its details. Thus, we suggest TSG RAN providing some guidance to limit RAN1 focus on a few selected ones while respecting the progress RAN1 has made in the spirit of compromise after lengthy debate.
To be specific, we think at least one variant needs to be supported in scheme 1 and scheme 2, respectively. This implies that no RAN guidance is necessary on scheme 2. Inside scheme 1, there should be at least one variant which corresponds to each type of resource set and each type of triggering conditions. Then, we think RAN can select two variants in scheme 1 for prioritization in RAN1 by combining the two types in the resource set and triggering conditions. For example, RAN1 can prioritize the variants of “Signaling of preferred resource set triggered by the request from UE-B” and “Signaling of non-preferred resource set triggered by an event at UE-A,” which will respect the RAN1 conclusion that two types are supported in terms of the resource sets and triggering conditions. In our understanding, the former is essential to support Option B of the preferred resource set in the following RAN1 agreement as UE-A does not know whether the UE-B’s is performing sensing without receiving a request.
	Agreement
In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· Option A): 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
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any)



Considering the current situation, we think the following RAN guidance is necessary. In general, RAN1 should prioritize some variants in scheme 1 so that at least some of them can be completed in time with sufficient specification quality. Those not prioritized can be considered additionally if they can be included in the specification with marginal update. Scheme 2 has only one variant so far and can be progressed without any RAN guidance.
Proposal 3:
· In the inter-UE coordination, RAN1 should prioritize the following variants:
· Signaling of preferred resource set triggered by the request from UE-B in scheme 1
· Signaling of non-preferred resource set triggered by an event at UE-A in scheme 1
· Scheme 2 as per the current RAN1 agreements

3. Conclusion
This document discussed how to progress this WI better in the future WG meetings. For the timely completion of the WI, we propose TSG RAN to endorse the following as the guidance in the next quarter.

Proposal 1: RAN1 in the next quarter should focus on completing the basic operation of the enhancements in the WID objectives.
Proposal 2: In the power efficient resource allocation, RAN1 should focus on introducing the baseline in the WID (i.e., “the principle of Rel-14 LTE sidelink random resource selection and partial sensing”) and deprioritize other enhancements beyond this.
· On the relation between partial sensing and sidelink DRX, RAN1 should minimize the discussion time and strive for defining resource allocation solutions that are commonly applicable to a TX UE configured with sidelink DRX for its own data reception and a TX UE not performing its own data reception.
Proposal 3: In the inter-UE coordination, RAN1 should prioritize the following variants:
· Signaling of preferred resource set triggered by the request from UE-B in scheme 1
· Signaling of non-preferred resource set triggered by an event at UE-A in scheme 1
· Scheme 2 as per the current RAN1 agreements
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Appendix: RAN1 agreements with FFS on the relation between partial sensing and sidelink DRX
Agreements (RAN1#104): 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, it is up to UE implementation to determine a set of Y candidate slots within a resource selection window, where
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· The resource selection window is [n+T1, n+T2]
· As a baseline, T1 and T2 are defined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4]
· Further discuss whether or not to introduce a threshold to re-define T1 and T2 such that 
· T1 ≥ 0 (subject to processing time constraint Tproc, 1), and T2 ≤ remaining PDB
· T2-T1 ≤ (pre-)configured threshold
· A minimum value for Y is (pre-)configured from a range of values, FFS details
· FFS any restriction to determine Y candidate slots (including its relationship with SL-DRX)
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· Note: The terminology “periodic-based partial sensing” is based on the “partial sensing” used in LTE-V and it is intended to be used for the design and discussion of partial sensing in Rel-17.

Agreements (RAN1#104): 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 a set of periodic sensing occasions, where a periodic sensing occasion is a set of slots according to [image: cid:image001.png@01D7A324.66BE80F0]
if tvSL is included in the set of Y candidate slots.
· Preserve is a periodicity value from the configured set of possible resource reservation periods allowed in the resource pool (sl-ResourceReservePeriodList). Down select to one:
· Option 1:  Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Option 2:  Preserve corresponds to a subset of values from the configured set sl-ResourceReservePeriodList
· [bookmark: _Hlk69130885]FFS how to determine the subset (e.g., by (pre-)configuration, UE determination)
· Option 3:  Preserve is a common divisor among values in the configured set sl-ResourceReservePeriodList
· Option 4: FFS others
· k equals tois selected according to (down select to one)
· Option 1: Only the most recent sensing occasion within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 2: The two most recent sensing occasions within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 3: All possible sensing occasions after 
· Option 4: Only one periodic sensing occasion for one reservation period. The k value is up to UE implementation. Max value for k is (pre-)configured.
· Option 5: k is (pre-)configured, including multiple values
· Option 6: (pre-)configuration of a bitmap, same as in LTE-V
· Option 7: FFS others
· FFS relationship between periodic sensing occasions and SL-DRX
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· Note: companies are encouraged to show performance data for the down selections

Agreements (RAN1#104):
· 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

Agreement: (RAN1#105):
    In periodic-based partial sensing for resource (re)selection, the UE at least monitors in periodic sensing occasion(s) for a given reservation periodicity before the first slot of the selected Y candidate slots subject to processing time restriction for the identification of candidate resources.
  o   The processing time restriction includes Tproc,0SL  and Tproc,1SL.
  o   Aspects relating to sensing during SL DRX are to be discussed separately

Agreement: (RAN1#105)
· For the k value in periodic-based partial sensing for resource (re)selection,
· By default, the UE monitors the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots subject to processing time restriction.
· If (pre-)configured, UE additionally monitors periodic sensing occasions that correspond to a set of values which can be (pre-)configured with at least one value
· (Working assumption) Possible values correspond to the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots, and the last periodic sensing occasion prior to the most recent one for the given reservation periodicity are included.
· FFS: whether/which other values and details of the (pre-)configuration (e.g. max number of values or sensing occasions)
· FFS: whether a value denotes a specific occasion to monitor or the earliest occasion to start the monitoring.
· FFS relationship between periodic-based partial sensing occasions and SL-DRX
· Note:
· This is for the case when the resource (re)selection triggering slot n is expected by UE

Agreement (RAN1#106-e)
A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
· FFS: When such reception and measurement is performed, whether it is subject to specification, or is up to UE implementation
· FFS: Other details

Agreement (RAN1#106):
When UE performs only contiguous partial sensing (CPS) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) disabled, and a resource (re)selection is triggered in slot n,
1. The resource selection window (RSW) is [n+T1, n+T2] where T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
0. FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
1. On the sensing window [n+TA, n+TB] for CPS,
0. Details of TA and TB values based on the agreements from previous RAN1 meetings
0. FFS whether and how to define a minimum CPS window size, including (pre-)configurability and the case when TB - TA is smaller than the minimum CPS window size
0. FFS whether and how to define a maximum value / upper bound for TB with respect at least to the minimum RSW size and the remaining PDB, including (pre-)configurability
1. FFS how a set of candidate resource (SA) is initialized considering candidate single-slot resources, including
0. Whether and how to define a minimum size for the RSW (e.g., Rel-16 T2min), including (pre-)configurability
0. Whether the set SA is confined within a set of Y candidate slots within the RSW
1. UE performs resource exclusion from the set SA based on at least all available sensing results and based on step 6) and 7) of Rel-16 TS 38.214 Sec. 8.1.4
1. Note, re-evaluation and pre-emption checking in a resource pool with periodic reservation for another TB (sl-MultiReserveResource) disabled is considered separately.
1. FFS: Details on T1 

Agreement (RAN1#106):
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled,
· For a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The resource selection window (RSW) is [n+T1, n+T2], and T1 and T2 are defined in the same way according to step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether UE determines a new set of Y candidate slots within the RSW and monitors corresponding periodic sensing occasions between slot n and the first slot of the new Y candidate slots subject to processing constraints
· FFS how to initialize a set of candidate resource (SA) for the triggered resource (re)selection procedure and which partial sensing scheme(s) and results can be used for resource exclusion in the resource (re)selection procedure
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately
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