[bookmark: DocumentFor]3GPP TSG RAN WG #94e                                                         RP-212918
e-Meeting, December 6th – 17th, 2021


Source: 	Intel Corporation
Title: 	Views on Rel-18 NR Sidelink Enhancements
Agenda item:	8A.1
Document for: 	Discussion and Decision
Introduction
RAN discussed scope of NR sidelink enhancements for Rel-18 work considering inputs provided from individual companies and partners of 3GPP organization. The latest summary of discussion on this topic was provided in [1].
In this contribution, we continue discussion on NR sidelink enhancements for Rel.18 work and provide our views on the latest outcome of the RAN WG discussion on this topic.

Views on Rel18 NR Sidelink Enhancements
Based on discussions so far, we observe that Rel.18 scope for NR sidelink enhancements is quite broad and diverse. In our view, some down-scoping is desirable to have manageable and sustainable work scope.
General Views - Sidelink Work Organization in Rel-18
The following proposal has been made by moderator for organization of the Rel-18 work on NR sidelink enhancements based on inputs collected from companies:
	Proposal 1: For Rel-18 sidelink enhancement, start as a work item with a study phase for a subset of objectives.
- For the objectives subject to a study phase, RAN to determine in RAN#98 whether or not there is to be
specification support in Rel-18 and if there is specification support, the scope of this work.



We agree with the moderator’s proposal to have study phases for a subset of objectives as some of them require more discussion and convergence within a group. We also observe that three out of four major sidelink objectives have a large and diverse scope and it seems difficult to fit it in the one release. This practical challenge is somewhat addressed, as it is recommended to review the work status in RAN#98 and decide on specification support based on the outcome of the study phase. We appreciate this effort and suggestion, but still would prefer to have a focused study phase with reduced set of diverse objectives, rather than studying the broad scope, which can make study less efficient.

General Views - Working Group Considerations
The following proposal has been made by moderator regarding working groups for Rel-18 NR sidelink work.
	Proposal 2 (non-controversial): For sidelink enhancement, RAN1 is the primary working group. Secondary working groups are RAN2 and RAN4.



This proposal seems non-controversial (as mentioned by moderator) and is aligned with our views, as potential sidelink enhancements have clear impact on sidelink physical structure, procedures, including resource allocation/selection.

Objective #1 - Sidelink Carrier Aggregation 
Regarding sidelink carrier aggregation objective for Rel-18 work, the following proposal has been captured by moderator:
	Proposal 3: Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
- Prioritize supporting LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
- At least for FR1 licensed spectrum and ITS band
· Whether or not to support sidelink CA for FR2 and/or unlicensed band is to be decided in RAN#98 after the relevant studies are done
- This feature is backwards compatible in the following regards
· Rel-16 UEs can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carriers on which they receive and transmit the corresponding sidelink HARQ feedback.
· Assuming this sidelink functionality would co-exist in the same resource pools as Rel-16/Rel-17 functionalities (e.g., no changes to reservations in SCI, etc.)


Overall, we are supportive of the sidelink CA normative work for FR1 ITS / licensed spectrum. Enabling LTE sidelink CA functionality for NR sidelink is a good direction to keep the scope manageable and  support the necessary sidelink spectrum management flexibility. 
Regarding the following statement provided below, we have additional comments:
	- At least for FR1 licensed spectrum and ITS band 
· Whether or not to support sidelink CA for FR2 and/or unlicensed band is to be decided in RAN#98 after the relevant studies are done


Our current understanding is that sidelink CA for FR2 licensed or FR1 unlicensed band is not part of the sidelink CA objective for normative work. Study phase objectives on sidelink in FR1 unlicensed spectrum or sidelink in FR2 licensed spectrum do not mention sidelink CA in the scope. Therefore, we assume this statement can be removed.
The following aspects were captured by moderator to preserve the sidelink backward compatibility:
	- This feature is backwards compatible in the following regards
· Rel-16 UEs can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carriers on which they receive and transmit the corresponding sidelink HARQ feedback.
· Assuming this sidelink functionality would co-exist in the same resource pools as Rel-16/Rel-17 functionalities (e.g., no changes to reservations in SCI, etc.)



In our view, the backward compatibility aspects can be further clarified as follows:
· No optimizations of sidelink inter-UE coordination framework for scenarios with sidelink CA support (requiring explicit statement in objective)
· Rel-16/17 UEs are expected to demodulate and decode PSCCH/PSSCH/PSFCH/PSBCH transmissions from Rel-18 UEs, subject to Rel-17 inter-UE coordination capabilities supported by UEs


NR sidelink CA scope is determined by LTE sidelink CA functionality in FR1
Capture the following notes to ensure sidelink CA backward compatibility:
No optimizations of sidelink inter-UE coordination framework for sidelink CA scenarios (requiring explicit statement in objective)
Rel-16/17 UEs are expected to demodulate and decode PSCCH/PSSCH/PSFCH/PSBCH transmissions from Rel-18 UEs, subject to Rel-17 inter-UE coordination capabilities supported by UEs

Objective #2 - Sidelink on FR1 Unlicensed Spectrum
[bookmark: _Hlk88633816]The following proposal has been made by moderator regarding the objective of sidelink communication in FR1 unlicensed spectrum.
	Proposal 4: Study the support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4] 
- Evaluation methodology for sidelink operation on unlicensed spectrum
- Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing channel success schemes from NR-U as a starting point
· Reuse Rel-16 resource allocation mechanism as much as possible
- Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed
spectrum
· No specific optimizations for existing NR SL feature
- Frequency bands for the unlicensed spectrum in FR1 are 5GHz and 6GHz
- No specific optimizations for FR2 unlicensed spectrum

RAN to determine in RAN#98 whether or not there is to be specification support in Rel-18 and if there is specification support, the scope of the work.


Support of sidelink communication in FR1 unlicensed spectrum requires significant standardization efforts (definition of evaluation methodology, study phase to identify solutions/design options and subsequent normative work). As this objective mainly targets commercial use cases, the target deployment scenarios, traffic, propagation channel models and KPIs need to be further (re-)discussed by RAN1 (targeting non-V2X/non-PS commercial use cases).
Coexistence with incumbent technologies (e.g., Wi-Fi, LTE-U/NR-U) and forward compatibility aspects are additional considerations that need to be carefully analyzed and supported for sidelink operation in FR1 unlicensed spectrum.
If the study of sidelink CA in unlicensed spectrum (or mix of licensed / unlicensed carriers) is considered, it needs to be further discussed and captured as an additional objective of the study phase to avoid misinterpretation of the sidelink unlicensed scope at WG levels. Our current understanding is that it is out of study phase scope.
Finally, we propose the following changes in current objectives for sidelink FR1 unlicensed operation, given that it is not clear which resource allocation mechanism (Rel.16 NR-U or Rel.16-sidelink) is assumed: 
	[bookmark: _Hlk88822458]- Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing considering channel suaccess schemes from NR-U as a starting point
· Study what can be reused from Reuse Rel-16 sidelink resource allocation mechanism as much as possible 




Update objective on evaluation methodology for sidelink communication in FR1 unlicensed spectrum as follows:
Define sidelink evaluation methodology in FR1 unlicensed band for non-V2X/non-PS commercial deployment scenario including traffic, channels models, user drop/pairing, KPIs, as wells as coexistence aspects with incumbent technologies (e.g., Wi-Fi, LTE-U/NR-U).
Add objective to study forward compatibility mechanisms for sidelink operation in FR1 unlicensed spectrum
Further clarify that sidelink CA operation for FR1 unlicensed band is out of study phase scope
Clarify the sub-objective for channel access as follows:
	- Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing considering channel suaccess schemes from NR-U as a starting point
· Study what can be reused from Reuse Rel-16 sidelink resource allocation mechanism as much as possible



Objective #3 - Sidelink on FR2 Licensed Spectrum
For enhanced sidelink communication in FR2 licensed spectrum, the scope of the objective was limited to beam management support which is the right direction since the overall sidelink work scope reduction for Rel.18 seems necessary.
	Proposal 5: Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4]
- Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery) by enhancing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
RAN to determine in RAN#98 whether or not there is to be specification support in Rel-18 and if there is specification support, the scope of the work


The existing sidelink CSI framework is supported only for sidelink unicast transmissions (with established connection). We suggest clarifying in the latest proposal that beam management functionality is limited to unicast transmissions only, as there may be different interpretations whether sidelink beam management in FR2 can be supported for groupcast and broadcast transmissions. For support of basic operation in FR2 sidelink enabling CSI framework, it is recommended to limit the above objective for unicast operation/transmissions only.
The design of the beam management frameworks requires evaluations for typical commercial use cases. Up to date, deployment scenarios and FR2 sidelink channel models are primarily defined for V2X use cases. Additional discussion and efforts seem needed to align on evaluation methodology for commercial use cases including traffic models, deployment scenarios, channels models, etc.
One more aspect that may need to be further clarified is the potential impact on sidelink resource allocation. We assume that beam management is transparent to UE resource allocation thus changes to sensing and resource selection procedures are precluded.


Clarify that the objective on sidelink beam management support in FR2 licensed spectrum is applicable for sidelink unicast operation only
Include objective to define non-V2X/non-PS commercial deployment scenario(s) and corresponding evaluation methodology for studies of sidelink communication with beam management in FR2 licensed spectrum

Objective #4 - LTE and NR Sidelink Co-channel Coexistence
For the objective on co-channel coexistence of LTE and NR sidelink communication technologies, moderator made the following proposal:
	Proposal 6: Study mechanism(s) to enable co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
- Reuse the in-device coexistence framework defined in Rel-16 as much as possible
RAN to determine in RAN#98 whether or not there is to be specification support in Rel-18 and if there is specification support, the scope of the work.


We are supportive of the proposal in general with the following change - removing the “necessity” as it is expected to be the outcome of performance and specification impact study. We propose to delete it or replace with the study of performance benefits.
Our understanding is that this objective also requires the definition of co-channel deployment scenario for evaluation including definition of the reference (i.e., w/o coexistence mechanism in place) and co-existence scenarios.


Remove “necessity” wording from moderator’s proposal for LTE sidelink and NR sidelink coexistence
Include objective to define reference and coexistence deployment scenario(s) for evaluation of LTE and NR sidelink performance w/ and w/o co-channel coexistence mechanisms

Summary of Views
Analyzing the proposed set of potential sidelink objectives for Rel-18 in [1], we observe the following:
Sidelink objectives have large and diverse scope (not only from the use case but also from technology perspective and thus design direction)
Three out of four objectives require definition/update of evaluation methodology and system level evaluations to analyze various design options
· Having short study of multiple diverse objectives in parallel may not be beneficial for solid progress on each of the objectives
Three out of four objectives have similar goal which is the increased data rate as discussed in the justification section, but require different design directions/technologies to support it
The following sidelink objectives seems dominant ones in terms of required standardization efforts:
· Sidelink support on FR1 unlicensed spectrum
· Sidelink support on FR2 licensed spectrum

Based on above observations, to make the Rel-18 sidelink scope sustainable, further discussion on scope/objective reduction is needed. Our suggestion is to continue 3GPP RAN discussion on sidelink work scope, aiming to reach consensus on Rel-18 scope reduction to minimize the risk that only a subset of the objectives is sufficiently studied and finalized by the end of Rel-18.

Conclusions
In this contribution, we provided our views on NR sidelink enhancements for Rel.18 work. In summary, we have the following proposals:

Proposal 1: 
NR sidelink CA scope is determined by LTE sidelink CA functionality in FR1
Capture the following notes to ensure sidelink CA backward compatibility:
No optimizations of sidelink inter-UE coordination framework for sidelink CA scenarios (requiring explicit statement in objective)
Rel-16/17 UEs are expected to demodulate and decode PSCCH/PSSCH/PSFCH/PSBCH transmissions from Rel-18 UEs, subject to Rel-17 inter-UE coordination capabilities supported by UEs

Proposal 2: 
Update objective on evaluation methodology for sidelink communication in FR1 unlicensed spectrum as follows:
Define sidelink evaluation methodology in FR1 unlicensed band for non-V2X/non-PS commercial deployment scenario including traffic, channels models, user drop/pairing, KPIs, as wells as coexistence aspects with incumbent technologies (e.g., Wi-Fi, LTE-U/NR-U).
Add objective to study forward compatibility mechanisms for sidelink operation in FR1 unlicensed spectrum
Further clarify that sidelink CA operation for FR1 unlicensed band is out of study phase scope
Clarify the sub-objective for channel access as follows:
	- Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing considering channel suaccess schemes from NR-U as a starting point
· Study what can be reused from Reuse Rel-16 sidelink resource allocation mechanism as much as possible



Proposal 3: 
Clarify that the objective on sidelink beam management support in FR2 licensed spectrum is applicable for sidelink unicast operation only
Include objective to define non-V2X/non-PS commercial deployment scenario(s) and corresponding evaluation methodology for studies of sidelink communication with beam management in FR2 licensed spectrum

Proposal 4: 
Remove “necessity” wording from moderator’s proposal for LTE sidelink and NR sidelink coexistence
Include objective to define reference and coexistence deployment scenario(s) for evaluation of LTE and NR sidelink performance w/ and w/o co-channel coexistence mechanisms
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