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1 Introduction
In RAN4 #98-bis-e meeting, there were largely discussions on NR repeaters EMC, but no consensus were reached.
In this contribution, we continue to discuss NR repeaters EMC requirements and provide some suggestions on how to perform.
2 Discussion
2.1 NR repeaters RF progress in #98-bis-e meeting
In RAN4 #98-bis-e meeting, the RF requirements of NR repeaters were discussed and some WFs were approved.
[1] provided the WFs on general issues for NR repeaters:
Multi-band Support
· Repeaters Specifications should cover multi-band support for FR1
· FR2 multi-band support is FFS
· Baseline is that RF requirements for single band shall apply separately to each supported band with exceptions allowed for some requirements for implementations that share components among multiple bands
· Further discuss which exceptions will be allowed are to be discussed in the RF requirements discussion
Impact on neighbor channels
· [bookmark: _GoBack]RF requirements for protection of neighbor channels are needed, details to be discussed in the RF requirements discussion
· Clear definition of pass band is needed
· Candidate requirements: ACLR together with ACRR, out of band gain, absolute ACLR, OBUE
· Other requirements can also be discussed
Specification drafting
· Use referencing for general system level requirements (system parameters) 
· Explicitly define Tx and Rx requirements

[2] provided the WFs on NR repeater classes and types:
FFS on classes classification
· Option 1: WA, MR and LA
· Option 2: WA, MR, LA and home class
· The definition of home class could refer to E-UTRA BS spec and one typical deployment scenario is on high-speed train to provide blanket inside coverage considering the high penetrate loss of carriages.
· Option 3: MR and LA
· Option 4: WA and LA
· WA with unlimited output power and LA with limited output power
· Option 5: low power and high power as defined for LTE repeater
FFS on types if it is agreed to explicitly define types
· Option 1: 1-C and 2-O
· Option 2: 1-C, 1-H, 1-O and 2-O
· Option 3: 1-H and 2-O

[3] provided the WFs on TDD repeaters:
Synchronization requirement:
The following was agreed in GTW:
There is no need for an explicit synchronization requirement
· It’s FFS whether sync can be implicitly captured/verified in some requirements i.e. TDD switching requirements.
There is no need to explicitly capture any synchronization method. During the test, SSB can be provided in the test. 
· Whether repeater will use SSB signal for sync or not up to repeater implementation; no mandating on repeater side to use SSB signal with the present SSB signals during test
Dynamic TDD:
The following was agreed in GTW:
No RAN4 requirements impact on dynamic TDD for repeater in Rel-17 RAN4 repeater WI. 
· It’s not precluded dynamic TDD can be supported with implementation
Requirements for NSA support:
The following was agreed in the 1st round discussion:
· There is no need to discuss support for NSA and no impact to RAN4 requirements.

[4] provides the WF for the following NR repeater RF requirements:
· AGC/ALC related conducted requirements
· FR1 DL(access link) output power related conducted requirements
· FR1 UL(backhaul link) output power related conducted requirements
· FR1 UL(backhaul link) output power related conducted requirements
· FR1 power tolerance related conducted requirements
· FR1 ACLR related conducted requirements
· FR1 spurious related conducted requirements
· FR1 frequency deviation related requirements
· FR1 EVM related conducted requirements
· FR1 input intermodulation related conducted requirements
· FR1 output intermodulation related conducted requirements
· FR1 ACRR related conducted requirements
· FR1 out of band gain related conducted requirements
· FR1 TDD OFF related conducted requirements
· FR1 REFSENSE or equivalent conducted requirements
· FR2 DL(access link) power related requirements
· FR2 UL(backhaul link) power related requirements
· FR2 ALC related requirements
· FR2 ACLR or some equivalent requirements
· FR2 Tx spurious requirements
· FR2 frequency deviation requirements
· FR2 out of band gain requirements
· FR2 EVM requirements
· FR2 input IMD requirements
· FR2 output IMD requirements

Observation 1: The classes and types of NR repeaters are still under discussion.
Observation 2: There are lots of unsolved issues according to the NR repeaters RF requirements discussion, not only for NR FDD repeaters, but also for NR TDD repeaters.
2.2 Common points and differences of EMC specifications
From TS36.113, TS 36.124 to TS38.113, TS38.124 and TS38.175, the clauses of the EMC specifications for radio access network are basically consistent. Each EMC specification is divided into two parts: Core parts and conformance parts. 
The core parts mainly include: Scope, References, Definitions, symbols and abbreviations, Exclusion bands, Applicability overview, Emission, Immunity.
The exclusion band is determined by the core parts of the RF specification of the product, such as the operating band and Δf. In E-UTRA BS EMC standard(TS 36.113), Δf is same as ΔfOOB. In the UE EMC standards(TS 36.124 and TS 38.124), Δf is specified as 85MHz. In NR BS EMC standard(TS 38.113) and IAB EMC standard(TS38.175), because the spatial exclusion is considered, Δf can be selected between ΔfOOB and ΔfRIexclusion.
The other chapters of the core parts, such as Applicability overview, Emission, Immunity, describe the basic EMC test methods and test level requirements. For details, refer to the relevant CISPR, IEC EMC standards and ITU-R SM329-12. All the  contents in EMC specifications need to be coordinated.
The conformance parts mainly include: Test conditions, Performance assessment, Performance criteria, Test configurations for emission and immunity. Although the titles of the clauses in the conformance parts are basically the same, their contents and some subclauses may be different. This is mainly because the test conditions, test configurations and performance assessment methods specified in RF specifications vary greatly.
Observation 3: For the EMC specifications of radio access network products, the main difference lies in the conformance parts. The core parts except exclusion bands are basically similar and it is necessary to refer to the CISPR and IEC EMC standards.
Proposal 1: Except exclusion bands, the core parts of TS 38.113 can be reused to NR repeaters EMC specification.
Generally, conformance test parts can only be started after RF requirements are completed, so it is too early to discuss the conformation test parts for the time being, this is also applied to NR repeaters EMC, i.e. TS38.114
Proposal 2: The conformance test parts of NR repeater EMC specification can only be started after the NR repeater RF completed. 

3 Conclusion
[bookmark: OLE_LINK1]In this paper, we give some discussion on NR repeaters EMC and  the proposals is below: 
Observation 1: The classes and types of NR repeaters are still under discussion.
Observation 2: There are lots of unsolved issues according to the NR repeaters RF requirements discussion, not only for NR FDD repeaters, but also for NR TDD repeaters.
Observation 3: For the EMC specifications of radio access network products, the main difference lies in the conformance parts. The core parts except exclusion bands are basically similar and it is necessary to refer to the CISPR and IEC EMC standards.
Proposal 1: Except exclusion bands, the core parts of TS 38.113 can be reused to NR repeaters EMC specification.
Proposal 2: The conformance test parts of NR repeater EMC specification can only be started after the NR repeater RF completed. 
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