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Introduction
RAN#90e approved a new “New WID on NR Repeaters” with RAN4 as the responsible WG, which includes development of FR1 FDD specifications as well as TDD specifications for FR1 and FR2. The scope of this email discussion focuses on RF conducted core requirements, the same as the agenda 9.5.2.3 for current meeting. 
0 WF
NR repeater other RF conducted requirements including EVM related requirements, NF or equivalent requirements, IMD requirements, out of band requirements and ACRR requirements.
0.1 EVM requirements
	Agreement 1-1: Define EVM limits in the spec.

	Agreement 1-2: 256 QAM scenario should be considered for repeater spec. 256 QAM is not necessary for FR2 UL.

	Agreement 1-3: If EVM are based on declaration, regardless of declaration of basic limits or modulation scheme, the declaration for DL and UL are independent.

	Agreement 1-4: Define following EVM levels linked to different modulation scheme and repeater declare which EVM level is supported.
· EVM level linked to 256QAM 
· FFS: EVM level linked to  low data rate e.g. QPSK
· EVM level linked to 64QAM 
RAN4 will further discuss how to specify EVM into specification



	Companies are encouraged to further study on following issues in Nov meeting:
· Whether to define more stringent requirements compared with BS spec



0.2 NF equivalent requirements

	Further discuss the purpose of introducing NF equivalent requirements including:
1) Verify SINR degradation with internal noise floor
2) Ensure the interference co-existence performance inside the passband 
FFS whether dedicated NF requirements need to be introduced, or can be implicitly verified by other requirements including EVM requirements and emission requirements. 
The potential options for defining NF requirements if dedicated NF requirements introduced:
· Option 1: NF
· Option 2: maximum passband output power level with no input signal
· Option 3: minimum input level with which output signal quality achieved 



	Companies are encouraged to further study on following issues in Nov meeting:
Which candidate requirement is more reasonable from the aspects of testing feasibility.



0.3 Input IMD requirements
	Agreement 3-1: the same interference signal types apply for general IMD, co-located IMD and co-existence IMD.

	Agreement 3-2: For general IMD, 
· NR interference signal level refers to BS in-band blocking requirements if finally approve to define NR interference signal. FFS whether to differentiate IMD requirements among different classes.  
· -40dBm interference level if two CW signals are defined

	Agreement 3-3: For co-located IMD, interference signal level refers to co-located blocking requirements of BS. FFS whether to differentiate IMD requirements among different classes

	Agreement 3-4: For co-existence IMD, interference signal level refers to out-of-band blocking requirements of BS. FFS whether to differentiate IMD requirements among different classes

	Issue 3-1:  FFS on interference signal types
Option 1: 2CW signals whose frequency is swept such that the IM product sweeps across the passband
Option 2: CW+NR modulated signal
Option 3: 2 CW signals with only one frequency for each signal
Companies are encouraged to further check which option is preferred in next meeting from the aspects:
· Further check whether additional IMD distortion is below the noise with some typical assumptions on amplified noise if NR signal is assumed as interference.
· Further check whether IMD requirement is still necessary if IMD distortion doesn’t cause any additional interference above amplified noise
· Whether only one static frequency is enough if two CW signals are defined


0.4 Out of band gain requirements
	Agreement 4-1: the interference mechanisms to define gain outside passband include 
1) amplification of unwanted noise emission from other sources including donor BS or other transmitter
2) re-amplification and distortion of other operators’ wanted carrier
3) amplification of thermal noise
4) emissions generated inside the repeater




	Agreement 4-2: ACRR only refers to amplification of adjacent channels outside of the passband instead of inside passband.



	Companies are encouraged to consider the assumption for out of band gain requirements from following aspects in Nov e-meeting:
· separation distance
· FFS whether to reuse the same power and distance assumption as donor BS
· antenna gain and pattern (in beam / out of beam)
· different frequency range 
· realistic filter performance considering larger channel bandwidth compared with E-UTRA spec




0.5 ACRR requirements
	Agreement 5-1: Some clarification of ACRR and out of band gain
· Option 1: OOB gain is used to regulate the response to unwanted emissions from donor BS or other transmitter, ACRR is used to regulate the re-amplification & distortion of other carriers
· Option 2: the relationship between out-of-band gain and ACRR is that it is similar to OBUE and relative ACLR, but ACRR and OOB gain consider emissions which are not originating from the repeater but from another source. ACLR and ACRR limit the integrated impact over adjacent channel whereas out-of-band gain and OBUE look at narrowband case. As a whole, a stronger narrowband emission peak can be allowed, as long as total interference stays in control. 
· Option 3: OOB gain and ACRR are both used to regulate the response to unwanted emission from other sources and to regulate the re-amplification &distortion of other carriers.
· Option 4: others…



