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9.1.1
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
NR Sidelink enhancement 
Acronym: NRSL_enh 
Unique identifier: 

NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-17 
Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720003
	Study on Enhancement of 3GPP support for V2X services (FS_eV2X)
	Rel-15 Stage 1 study on eV2X service requirements

	750002
	Enhancement of 3GPP support for V2X scenarios (eV2X)
	Rel-15 Stage 1 work on eV2X service requirements

	790002
	Study on Improvement of V2X Service Handling (FS_V2XIMP)
	Rel-16 SA1 study item on eV2X service requirements

	820024
	Improvement of V2X service Handling (V2XIMP)
	Rel-16 SA1 work item on eV2X service requirements

	760043
	Study on architecture enhancements for 3GPP support of advanced V2X services (FS_eV2XARC)
	Rel-15/16 SA2 study item on eV2X architecture

	820018
	Architecture enhancements for 3GPP support of advanced V2X services
	Rel-16 SA2 work item on eV2X architecture

	800096
	Study on NR Vehicle-to-Everything (FS_NR_V2X)
	Rel-16 RAN study item on NR V2X feasibility

	830078
	5G V2X with NR sidelink (5G_V2X_NRSL)
	Rel-16 RAN work item on 5G V2X

	840042
	New WID on Complete Gap Analysis for Railways (MONASTERYEND)
	Rel-17 Stage-1 PC5 communication requirement from Railway perspective

	840044
	Network Controlled Interactive Service (NCIS)
	Rel-17 PC5 interface stage-1 requirement for interactive services

	840048
	Enhanced Relays for Energy eFficiency and Extensive Coverage (REFEC)
	Rel-17 Stage-1 requirement for multi hop relay

	840045
	Audio-Visual Service Production (AVPROD)
	Rel-17 Stage-1 requirement including AV production for PC5

	850013
	Study on architecture enhancements for 3GPP support of advanced V2X services – Phase 2 (FS_eV2XARC_Ph2)
	Rel-17 SA2 study item on eV2X architecture – Phase 2

	830033
	Study on System enhancement for Proximity based Services in 5GS (FS_5G_ProSe)
	Rel-17 SA2 study item on ProSe system


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

3GPP has been developing standards for sidelink as a tool for UE to UE direct communication required in various use cases since LTE. The first standard for NR sidelink is to be completed in Rel-16 by the work item “5G V2X with NR sidelink” where solutions including NR sidelink are being specified mainly for vehicle-to-everything (V2X) while they can also be used for public safety when the service requirement can be met. 

Meanwhile, the necessity of NR sidelink enhancement has been identified. For V2X and public safety, the service requirements and operation scenarios are not fully supported in Rel-16 due to the time limitation, and SA works are ongoing on some enhancement in Rel-17 such as architecture enhancements for 3GPP support of advanced V2X services – Phase 2 (FS_eV2XARC_Ph2) and System enhancement for Proximity based Services in 5GS (FS_5G_ProSe). In addition, other commercial use cases related to NR sidelink are being considered in SA WGs via several work/study items such as Network Controlled Interactive Service (NCIS), Gap Analysis for Railways (MONASTERYEND), Enhanced Relays for Energy eFficiency and Extensive Coverage (REFEC), Audio-Visual Service Production (AVPROD). In order to provide a wider coverage of NR sidelink for these use cases and be able to provide the radio solutions in accordance with the progress in SA WGs, it is necessary to specify enhancements to NR sidelink in TSG RAN.
TSG RAN started discussions in RAN#84 to identify the detailed motivations and work areas for NR sidelink enhancements in Rel-17. Based on the latest summary in RP-192745, significant interest has been observed for the following motivations:
· Power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner. Rel-16 NR sidelink is designed based on the assumption of “always-on” when UE operates sidelink, e.g., only focusing on UEs installed in vehicles with sufficient battery capacity. Solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized.
· Enhanced reliability and reduced latency allow the support of URLLC-type sidelink use cases in wider operation scenarios. The system level reliability and latency performance of sidelink is affected by the communication conditions such as the wireless channel status and the offered load, and Rel-16 NR sidelink is expected to have limitation in achieving high reliability and low latency in some conditions, e.g., when the channel is relatively busy. Solutions that can enhance reliability and reduce latency are required in order to keep providing the use cases requiring low latency and high reliability under such communication conditions. 
· Increased data rate enables sidelink data communication with high data rate. Some service requirements defined in SA1 for V2X and commercial use cases require several Gbps data rate in sidelink. As Rel-16 supports only a single sidelink carrier and makes no specific optimization for FR2, enhancements are required to support such high data rate, which is required in more practical operations.
· Support of new carrier frequencies and operation scenarios is to provide more flexible operations in terms of NR sidelink spectrum such that Rel-17 can support the sidelink operation scenarios not possible in Rel-16. The considered operations include operations under service-to-carrier mapping, combination of NR sidelink carriers in licensed and ITS carriers, support of new NR sidelink frequency bands, support of new band combinations for concurrent sidelink and Uu operations, [and support of multiple BWP].
While several work areas have been identified in the discussion, some important principles were also discussed regarding the 3GPP evolution for NR sidelink. In dealing with different use cases in the evolution of NR sidelink, WGs should strive to achieve maximum commonality between commercial, V2X, and Critical Communication usage of sidelink in order to avoid duplicated solutions and maximize the economy of scale. In addition, enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, instead of designing the fundamental NR sidelink functionality again in Rel-17.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
1. Sidelink evaluation methodology update: Define the evaluation methodology for commercial and public safety use cases by RAN#88 (note: TR 37.885 is reused for V2X use cases) [RAN1]

· The existing methodology in TR37.885 should be used as the baseline and updates to the following models should reuse past models developed in 3GPP as much as possible (e.g. LTE ProSe)

· UE dropping model for commercial and public safety

· Channel model for indoor-to-indoor and outdoor-to-indoor

· Traffic model for commercial and public safety

· Evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840.
2. Sidelink with multi-carrier operation: Support sidelink operation over multiple sidelink carrier, taking Rel-15 LTE sidelink multi-carrier design as the baseline
· Specify SL carrier aggregation with synchronization across sidelink carriers [RAN1, RAN2]

· Specify packet duplication [RAN2]

· Specify solutions for handling limited TX and RX capability, i.e., when the number of configured sidelink TX and RX carriers exceeds the UE capability on the number of simultaneous TX and RX carriers [RAN1, RAN2]
3. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs, taking Rel-14 LTE sidelink random resource selection and partial sensing as the baseline [RAN1, RAN2]

· Study the benefit of UE scheduling another UE not being limited to mode 2(d) in Rel-16 study and inter-UE coordination based on message signalling/exchange before the resource selection (to be completed by RAN#88) and specify the identified solution if deemed beneficial [RAN1, RAN2 if necessary, RAN3 if necessary]
4. Sidelink DRX [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure

· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
· [Whether to define sidelnk RRC states and the corresponding functionality]
5. Support of new sidelink frequency bands for single-carrier operations and support of sidelink frequency band combinations for multi-carrier operations [RAN4]

· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.

· The exact frequency bands are to be determined based on company input during the WI, considering both FR1 and FR2, both licensed and ITS-dedicated spectrum.

6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]

7. UE RRM core requirement for the new features introduced in this WI [RAN4]
Enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 sidelink should be able to coexist with Rel-16 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-17 sidelink in a dedicated resource pool.
The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to ITS and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
The solutions should support the network control of NR sidelink as in Rel-16, i.e., NR Uu controls NR sidelink using Layer 1 and Layer 2 signalling and LTE Uu controls NR sidelink using Layer 2 signalling.
In ITS carriers, it is assumed that any co-channel coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.

======== 2nd priority topics =============
· Enhancement to FR2 operations

· Study solutions for sidelink beam management for up to [X] beams and operation of UEs with multiple panels (to be completed by RAN#XX) and specify the identified solution if deemed beneficial

· Topics to discuss

· How to limit the work scope of FR2 sidelink operation (e.g., by using assist from FR1) and whether only unicast needs to be considered in FR2 enhancement
· For example, discuss whether sidelink beam management can be supported by reusing the sidelink CSI framework defined in Rel-16 under the multi-carrier operations, which implies that FR2 enhancement will be limited to unicast and beam management will be performed using signalling in FR1 like RSRP measurement reporting of each beam in FR2.

· Whether the solution for FR2 can be applied to FR1 
· SL CSI reporting enhancement such as PMI reporting in unicast, CSI reporting for groupcast, CSI report using PSFCH

· Narrow or multiple/flexible sidelink BWP

· Further discussion topics include

· The commonality and difference in comparison to multiple sidelink carriers

· Power control for groupcast

· Power control for sidelink feedback

· New PSFCH format

· CBG-based HARQ feedback

· Enhancement to sidelink HARQ feedback report to gNB

· Simultaneous mode 1/2 configuration from TX UE perspective
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the following requirements [RAN4]

· UE demodulation performance requirements

· UE RRM performance requirements
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.201
	Introduction of NR sidelink enhancement
	
	Core Part

	38.211
	Introduction of NR sidelink enhancement
	
	Core Part

	38.212
	Introduction of NR sidelink enhancement
	
	Core Part

	38.213
	Introduction of NR sidelink enhancement
	
	Core Part

	38.214
	Introduction of NR sidelink enhancement
	
	Core Part

	38.215
	Introduction of NR sidelink enhancement
	
	Core Part

	38.331
	Introduction of NR sidelink enhancement
	
	Core Part

	38.321
	Introduction of NR sidelink enhancement
	
	Core Part

	38.304
	Introduction of NR sidelink enhancement
	
	Core Part

	38.306
	Introduction of NR sidelink enhancement
	
	Core Part

	38.300
	Introduction of NR sidelink enhancement
	
	Core Part

	37.322
	Introduction of NR sidelink enhancement
	
	Core Part

	38.323
	Introduction of NR sidelink enhancement
	
	Core Part

	38.324
	Introduction of NR sidelink enhancement
	
	Core Part

	38.101-1
	Introduction of NR sidelink enhancement
	
	Core part

	38.101-2
	Introduction of NR sidelink enhancement
	
	Core part

	38.101-3
	Introduction of NR sidelink enhancement
	
	Core part

	38.101-4
	Introduction of NR sidelink enhancement
	
	Performance part

	38.133
	Introduction of NR sidelink enhancement
	
	Core part

	38.133
	Introduction of NR sidelink enhancement
	
	Performance part

	38.413
	Introduction of NR sidelink enhancement
	
	Core Part

	38.423
	Introduction of NR sidelink enhancement
	
	Core Part

	38.473
	Introduction of NR sidelink enhancement
	
	Core Part

	36.331
	Introduction of cross-RAT control of NR sidelink enhancement
	
	Core Part

	37.985
	Introduction of NR sidelink enhancement
	
	Core Part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 

{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. Secondary Rapporteur(s) are possible for specific secondary task(s)}.
7
Work item leadership

Primary: RAN1 
Secondary: RAN2, RAN3, RAN4 
8
Aspects that involve other WGs
This work can be related to SA2 for the 3GPP architecture enhancement for PC5. 
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	

	

	

	

	

	


