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9.3.1.6
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 Network-controlled Repeaters
Acronym: NR_netcon_repeater
Unique identifier: 970079
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
NOTE: 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
	

	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

For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.

	Parent Work / Study Items 

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

	FS_NR_NetConRepeater
	RAN1
	940083
	Study on NR Network-controlled Repeaters


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 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/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	NR_Repeaters
	900070
	NR repeaters
	Related work item on RF repeater for NR

	NR_Repeaters
	900170
	New WID on NR repeaters
	Related work item on RF repeater for NR


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

Dependency on non-3GPP (draft) specification: 

3
Justification

Coverage is a fundamental aspect of cellular network deployments. Mobile operators rely on different types of network nodes to offer blanket coverage in their deployments. Deployment of regular full-stack cells is one option but it may not be always possible (e.g., no availability of backhaul) or economically viable.

As a result, new types of network nodes have been considered to increase mobile operators’ flexibility for their network deployments. For example, Integrated Access and Backhaul (IAB) was introduced in Rel-16 and enhanced in Rel-17 as a new type of network node not requiring a wired backhaul. Another type of network node is the RF repeater which simply amplify-and-forward any signal that they receive. RF repeaters have seen a wide range of deployments in 2G, 3G and 4G to supplement the coverage provided by regular full-stack cells. In Rel-17, RAN4 specified RF and EMC requirements for such RF repeaters for NR targeting both FR1 and FR2.

While an RF repeater presents a cost effective means of extending network coverage, it has its limitations. An RF repeater simply does an amplify-and-forward operation without being able to take into account various factors that could improve performance. A network-controlled repeater is an enhancement over conventional RF repeaters with the capability to receive and process side control information from the network. Side control information could allow a network-controlled repeater to perform its amplify-and-forward operation in a more efficient manner. Potential benefits could include mitigation of unnecessary noise amplification, transmissions and receptions with better spatial directivity, and simplified network integration. 

In the study item, (i.e. Study on NR Network-controlled Repeaters), multiple side control information are investigated and some of them (e.g., beam information, ON-OFF information, and TDD DL-UL configuration) are identified as necessary features with detailed design on the signalling. Solutions on repeater management are also studied to enable the network integration.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:

· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters

· The NCR is transparent to the UE.

· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously

With these considerations, NR NCR supports the following features:
Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]

· Beamforming

· UL-DL TDD operation

· ON-OFF information

Specify control plane signalling and procedures [RAN2, RAN1]

· The configuration of signalling for side control information indication

· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed

Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]

Study and specify the RF and EMC requirements of NCR if necessary [RAN4]

Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Study and define the RF conformance testing requirements and EMC requirements of NCR if necessary [RAN4]

Study and define the RRM performance requirements of NCR-MT if necessary [RAN4]
Define the demodulation performance requirements for C-link of NCR-MT [RAN4]
Note-1: The existing requirements defined in RAN4 can be reused if applicable.

Note-2: The demodulation requirements for NCR-MT are expected to be based on a subset of the UE demodulation requirements in 38.101-4 with some adaptations for e.g. conformance testing procedure and FRCs that are similar to IAB-MT.
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

	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 

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

	TS 38.212
	NR; Multiplexing and channel coding
	RAN#99
	Core Part

	TS 38.213
	NR; Physical layer procedures for control
	RAN#99
	Core Part

	TS 38.214
	NR; Physical layer procedures for data
	RAN#99
	Core Part

	TS 38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#99
	Core Part

	TS 38.331


	NR; Radio Resource Control (RRC); Protocol specification
	RAN#99
	Core Part

	TS 38.300
	NR; NR and NG-RAN Overall Description;

Stage 2
	RAN#99
	Core Part

	TS 38.304
	NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state
	RAN#99
	Core Part

	TS 38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#99
	Core Part

	TS 38.473
	NG-RAN; F1 application protocol (F1AP)
	RAN#99
	Core Part

	TS 38.401
	NG-RAN; Architecture description
	RAN#99
	Core Part

	TS 38.413
	NG-RAN; NG Application Protocol (NGAP)
	RAN#99
	Core Part

	TS 38.106
	NR repeater radio transmission and reception 
	RAN#99
	Core Part

	TS 38.114
	NR; Repeaters ElectroMagnetic Compatibility (EMC)
	RAN#104
	Perf. part

	TS 38.115-1
	NR; Repeater conformance testing – Part 1: Conducted conformance testing
	RAN#104
	Perf. part

	TS 38.115-2
	NR; Repeater conformance testing – Part 2: Radiated conformance testing
	RAN#104
	Perf. 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)

Nan Zhang, ZTE Corporation, zhang.nan152@zte.com.cn 
7
Work item leadership

Primary: RAN1
Secondary: RAN2, RAN3, RAN4
8
Aspects that involve other WGs

SA2 may need to capture the impacts of NCR on CN. This involves:

-  Enhancements to signalling on NG interface.

-  Description of NCR functionality in stage-2 specifications of EPS and 5G architecture (TS 23.401, TS 23.501 and TS 23.502). 
SA3 may need to assess and verify the security assumptions made for NCR and update the 5G security architecture spec accordingly (TS 33.501)
SA5 may need to assess and capture impacts of NCR on OAM.
CT4 may need to capture impacts of NCR on CN for providing subscription data (TS 29.503, TS 23.008).
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	ZTE

	Sanechips

	AT&T

	Apple

	CMCC

	China Unicom

	China Telecom

	ETRI

	FirstNet 

	Fujitsu

	Intel

	III

	Kyocera Corporation

	KDDI 

	KT Corp

	LG Electronics 

	Lenovo

	NEC

	NICT

	NTT DOCOMO

	Nokia

	Nokia Shanghai Bell
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	Panasonic
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	Sharp

	Samsung
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