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1.
Introduction
RAN#90e approved a new “New WID on NR Repeaters” [1] with RAN4 as the responsible WG.  RAN4 was tasked with the following objectives and guidance:

Normative work phase objective [RAN4]

· Specify RF and EMC requirements for NR repeaters 

· Consider FR1 (FDD and TDD) and FR2 (TDD) bands

For the above objective, the leveraging of RF specifications for LTE repeater and IAB should be sought. 

It is assumed that the repeater does not perform adaptive beamforming towards the UE.

It is assumed that the TDD repeater meets both BS and UE emission requirements (or the more stringent absolute level in dBm) in all slots.

The following constraint may be considered for TDD repeaters, as needed, to contain the workload associated with this project:

· TX EIRP/TRP/power of Repeater not exceeding any UE power class defined in the band 

Note: FR1 FDD repeaters testing is assumed to be conducted. This assumption can be revisited in RAN#91.
This paper discusses the objectives and their details and proposes a work plan to enable conclusion of repeater TSs WID at the end of rel17, by RAN#96 (June 2022) 
2. 
Discussion
2.1
Parameters to discuss
3GPP has developed a standard for repeater FDD radio transmission and reception in [2]. As a starting point these parameters may be appropriate for NR repeaters. 
· Operating bands and channel bandwidths – at least one each of FR1 FDD, FR1 TDD, and FR2 FDD should be developed

· Output power and associated input power range

· Frequency stability

· Out of band gain

· Spurious and coexistence emissions limits

· EVM

· BS Coexistence

· Adjacent channel rejection

· EMC requirements

RAN4 will further discuss these parameters and topics and possibly others for specification in for NR repeaters.

Note that conducted testing is assumed for FR1 repeaters, however per the WID there may be some discussion on this topic. 

2.2
Work plan
The proposed work plan based on the WID timeline [1]. 
RAN4#98-e (This meeting)

Agreement on work plan targeting RAN4 RF conclusion by RAN#95 and RAN4 RRM by RAN#96
Discussion of parameters to be specified
Discussion on bands to be included
Discussion on regulatory limits

Discussion on which TS document(s) are needed
Discussion on EMC

RAN4#98-bis-e 

Discussion on parameters to be specified
Agreement on bands to be included
Discussion on regulatory limits

Agreement on which TS document(s) are needed

RRM topics TBD
RAN4#99
Normative values CR into draft TSs
Normative value CR for regulatory limits

Draft TSs provided to RAN#93 for information

RRM topics TBD

RAN4#100 bis

Normative values CR into draft TSs

RRM topics TBD

RAN4#100 bis 

CRs into draft technical standard(s)

RRM topics TBD

RAN4#101

CRs into draft technical standard(s)

TSs to be provided in RAN#94 for approval

RRM topics TBD
RAN4#102

CRs into draft technical standard(s)

RRM topics TBD

RAN4#102 bis

RRM topics TBD

RAN4#103

RRM topics TBD

2.3
Candidate operating bands

The WI  should include at least 1 each of FR1 FDD, FR1 TDD, and FR2 TDD bands. 
Proposal 2: At least 1 each of FR1 FDD, FR1 TDD, and FR2 TDD bands should be included in the specification(s) for rel 17.
2.4
Technical specifications 
We need to capture the requirements in new technical specification(s). 3GPP has developed [2] for LTE FDD repeaters. For consistency it seems developing a TS for FR1 including FDD and TDD operation matches the approach for LTE.
Proposal 3: FR1 TDD and FDD repeaters shall be specified in a single new TS.
One topic in the WID is whether FR1 specifications are conducted or radiated. Test methodologies and test equipment has been developed for UEs, and the physical layer signals into and out of the repeaters are similar to a UE. Further radiated test setups are cumbersome as they require an anechoic propagation environment. Using conducted testing methods similar to the UE allows maximum re-use of existing test methods.
Proposal 4: FR1 repeater requirements shall be conducted.

Certainly FR2 requirements will be radiated, for that same reasons FR2 bands are specified as radiated. With FR1 repeaters being conducted, our preference is to use a separate new TS for FR2 to define these requirements.
Proposal 5: FR2 repeater requirements shall be captured in a separate TS.

Conclusions
Proposal 1: We have proposed the outline of a work plan to cover the 9 RAN4 meetings in the work item.
Proposal 2: At least 1 each of FR1 FDD, FR1 TDD, and FR2 TDD bands should be included in the specification(s) for rel 17.

Proposal 3: FR1 TDD and FDD repeaters shall be specified together in a new TS.

Proposal 4: FR1 repeater requirements shall be conducted.
Proposal 5: FR2 repeater requirements shall be captured in a separate TS.

References:

[1]
RP-202927, “New WID on NR Repeaters”, Qualcomm Incorporated, 3GPP TSG RAN Meeting #90e Electronic meeting, December 7 – 11, 2020
[2]
TS 36.106 v16.0.0, “FDD Repeater radio transmission and reception”
