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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 over unlicensed spectrum
Acronym: NR_FeSL
Unique identifier: 
{A number to be provided by MCC at the plenary} 
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-18 

1
Impacts {For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	X


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


2.2
Parent Work Item 
	Parent Work / Study Items 

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

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800015
	Network Controlled Interactive Service
	Related SA1 work on determine service requirements for commercial use cases, e.g. interactive services.

	830023

	Study on Security Aspects of 3GPP support for Advanced V2X Services
	Some requirement on high data rate can be also used for sidelink over unlicensed spectrum

	860062

	Study on XR (Extended Reality) evaluations for NR
	The conclusion on XR service requirement can be also used for sidelink over unlicensed spectrum

	820067

	NR-based access to unlicensed spectrum
	LBT scheme introduced in NR-U could be baseline for sidelink over unlicensed spectrum

	860041

	Extending current NR operation to 71GHz
	The standardization work on 60GHz for Uu interface can be referred by this work item for sidelink


Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

In Rel-16, sidelink communication is developed mainly for advanced V2X service. In Rel-17, SA2 studied and standardized Proximity based service including commercial related service. And in Rel-17 power saving solution like partial sensing, DRX and inter-UE coordination are developed in Rel-17 in both RAN1 and RAN2 to improve power consumption for battery limited terminals and reliability of sidelink transmissions.

SA1 studied NCIS (network controlled interactive service) in Rel-17. In TR22.842, local users of IoE based social network can be provided with real time virtual scene by proximity smart terminals. In TR 26.928 more use cases involving sideling communication are studied such as online XR gaming, media sharing etc. when users are close together. Another use case is that an HMD such as XR glass can connected to smart phone via sidelink which helps to offload both computing and communication load and hence reduce Uu throughput. In requirement of NCIS is captured in table 7.6.1-1 in TS 22.261 where the data rate is 0.1 ~ [1] Gbps for gaming or interactive data exchanging.

During the email discussion for Rel-17 sidelink enhancement which is summarized in RP-192745, two high level motivations are well confirmed i.e., increased data rate (24 out 27) and support of new carrier frequencies and operation scenarios (20 out 21). The reason behind is because not all requirements of advanced V2X service can be addressed by Rel-16 V2X solution. For example, sensor information (video) sharing between UEs for high degree automation driving, the peak data rate could be 1000M (700M) bps within 50 (200) meters range. This requirement can’t be met by a single ITS carrier with 20MHz bandwidth for between a pair of UEs.
These issues can be resolved by introducing further enhancement for sidelink in providing support for new frequency spectrum, in particular the unlicensed bands thanks to its wide available bandwidth. The bandwidth of unlicensed spectrum could be few hundred MHz between 5.150GHz and 5.850GHz in China, Korea, Japan, USA and Europa etc. In USA there are 1.2GHz bandwidth for unlicensed spectrum in 6GHz band. In 60GHz in general the bandwidth of unlicensed spectrum could be around few GHz. And the work item (RP-202925) on 60GHz is approved in RAN#90 meeting and going on in RAN1 now. Wide bandwidth of unlicensed spectrum could help not only peak data rate of a single user but also improve the number of connectivity consuming high data throughput such as XR users.
In vertical area e.g., manufacturing industry quite a lot services can only rely on licenses spectrum due to high demand of reliability. On the other hand, not all of them need such high reliability which is one of the motivations of RedCap study/work item. In TR 22.832 in some use cases sidelink communication could be the solely solution because devices are either located in a shielded product cell or group communication is necessary for robots or AGVs to carry a large work piece cooperatively. The requirement in table 5.11.6-1 in TR 22.832 can be met by sidelink based on unlicensed spectrum as long as communication is available considering interference is under control just like its application in Uu cases which is now being specified in Rel-17 eURLLC/IIoT WID. It simply means unlicensed spectrum can be used to save licensed spectrum for critical communication especially in rush hours and help to accommodate more devices.
For applications and operating scenarios where the use of unlicensed band should be restricted, multi-carrier operation for sidelink and higher order MIMO should be considered for increasing the overall bandwidth and maximum data rate. At the same time, reliability of sidelink transmission can be enhanced from the use of packet duplication. Additionally, in order to better support sidelink operation in higher frequency bands (i.e., FR2 and beyond), beam management / beamforming for devices with large number of antennas needs to be supported in sidelink.
On the power saving aspect for devices with limited battery power, further enhancement should be also considered for more dynamic operation of terminal waking up and go to sleep from receiving sidelink data. In addition, sidelink transmission power currently can only be controlled in unicast communication based on a measurement and feedback scheme. In groupcast communication, SL power control should be also supported to minimize Tx power consumption and interference to other nearby UEs.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
In general, the standardization work for sidelink operation in unlicensed spectrum (SL-U) covering frequency bands in 5GHz, 6GHz and 60GHz should be based on the work done in NR-U and PC5 interface up until and including Rel-17 with necessary enhancement. In term of network coverage, all coverage scenarios including in coverage, partial coverage and out of coverage scenarios are to be covered. No inter RAT control scenario is considered and only NR SA architecture should be assumed in this item. Requirement for advanced V2X services, Public Safety, commercial uses e.g., NCIS and XR service should be taken into account for sidelink in this item. Co-existence between SL and other radio communication technologies such as Wi-Fi, NR-U, and LAA should be considered in concerned bands following global or regional regulation.
1. Specify necessary changes to operate sidelink in unlicensed spectrum (RAN1, RAN2)

a) Channel access scheme for coexistence with other radio technologies in unlicensed spectrum (i.e., based on LBE and/or FBE)
i. Sidelink COT sharing among UEs and from gNB to UEs
b) Changes in resource allocation schemes (i.e., Mode 1 and Mode 2)
ii. Rel-17 RA schemes are to be used as the baseline and introduce enhancement as necessary due to unlicensed channel access
c) Changes in sidelink slot structure (e.g., due to LBT, new numerologies, etc)
d) Changes in sidelink channels and signals (e.g., due to OCB requirement, high frequency operation, etc)
e) Changes in physical layer procedures (e.g., HARQ procedure, power control, time line related procedures, etc.)
f) Changes in related L2 procedure and control plane procedure
2. Specify multi-carrier operation for sidelink, including carrier aggregation and packet duplication (RAN1, RAN2)
a) Support multiple licensed, unlicensed, and licensed/ITS carrier + unlicensed carriers operations
3. Specify enhanced power saving for sidelink (RAN1, RAN2)

a) WUS/GTS for SL-DRX
b) Power control enhancement for groupcast and/or unicast (including PSFCH)
4. Specify beam management procedure (RAN1)
5. Specify necessary RF requirements for transmitting sidelink signals and channels in unlicensed spectrum of 5GHz, 6GHz and 60GHz (RAN4)

a) Note 1, the work for the 60GHz will be covered when the Rel-17 52.6-71GHz WI has completed. Related objectives will be updated after that R17 WI is completed.

b) Note 2, the study on 6GHz in RP-202592 (WI name or code) will be taken into account
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Define relevant RF and RRM requirement for sidelink over unlicensed spectrum
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

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
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

	38.300
	Add general description of SL-U
	
	core

	38.21x
	Introduce enhancement on channel, reference and physical layer procedures
	
	core

	38.321
	Resource allocation enhancement for SL-U
	
	core

	38.331
	Possible enhancement of PC5 and Uu control procedure for SL-U and capture physical layer  and layer 2 parameters
	
	core

	38.306
	Capture relevant UE capability of SL-U
	
	core

	38.133
	Capture RF and RRM requirement of SL-U
	
	core

	38.133
	define RF and RRM requirement of SL-U
	
	performance


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

RAN1 (Primary)
RAN2, RAN4 (Secondary)
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
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
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	

	

	

	

	

	


