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Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater was approved after the completion of study item phase led by RAN1. In the previous RAN4 meetings, we reached good consensus on RF requirement for NCR-MT, however there are still some open issues left for further discussions. In this contribution, we  would like to share some further views on it.
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2.1. RF requirements for simultaneous reception between NCR-Fwd and NCR-MT
In the previous RAN4 meeting, we reached the consensus for the emission requirement definition in case of simultaneous transmission, however for the simultaneous reception between NCR-MT and NCR-Fwd, it is still open for further discussion. During the last RAN4 meeting, it was proposed to have test individual reception and not simultaneous and with separate requirement for NCR-MT and NCR-Fwd. However the exact requirement for the simultaneous reception between NCR-MT and NCR-Fwd is still left for further discussions. 
	Simultaneous reception
· Propose to test individual reception and not simultaneous
· [Separate requirement for NCR-MT and NCR-Fwd]
· Consider the simultaneous reception with input intermodulation requirement only. 



As we discussed in the previous RAN4 meetings, RF requirement between NCR-MT and NCR-Fwd don’t have much commonality and it is difficult to test them together or merge them into single requirement. The only commonality between two sets of RF requirement from our understanding might be input intermodulation requirement. 
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Figure 1. RF requirement for NCR-MT and NCR-Fwd.
For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement perspective, since intermodulation requirement might fall into the wanted signal of NCR-MT especially for FR1 scenario. In addition, it seems that CW signal power level for repeater input intermodulation requirement is also a bit higher than -46dBm CW defined for FR1 UE receiver intermodulation requirement. From these perspective, certain reference degradation on NCR-MT wanted signal should be considered instead of without any performance degradation.
For FR2, there are no transmitter intermodulation and receiver intermodulation requirement defined yet, however considering the potential intermodulation signal from repeater fwd link fall into NCR-MT carrier bandwidth similar as FR1 scenario, we also propose to have certain REFSENS degradation to be allowed.  
Proposal 1:For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement, 6dB REFSENS degradation could be allowed once the intermodulation signal fall into NCR-MT bandwidth; 
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Figure 7. the illustration of Input IMD requirement with NCR-MT Rx requirements
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2.2. OTA requirement for FR1 NCR-MT 
	General for all Rx requirements
	R4-2220255@RAN4#105 meeting
· Agreement: 
· Proposal 1: For NCR-MT Rx direction requirements, it’s suggested to specify following OTA Rx direction declarations. These declarations apply for both input signal and interference signal.
· A declared receiver target redirection range. This range is not needed if NCR don’t support redirection.
· [five] declared sensitivity RoAoA comprising the conformance testing directions. If don’t support redirection, only one RoAoA is suggested
· Receiver target reference direction
· Min EIS may only need for MT part
Proposal 3: for the RF requirement of NCR-MT receiver, to define the refense requirement for NCR-MT receiver. 


In the previous RAN4 meeting, for FR1 local area NCR-MT, we agreed to reuse the legacy FR1 UE RF requirement, however for legacy FR1 UE RF requirement, we only have the conducted requirement without any radiated requirement for it. Based on the agreement reached in the previous RAN4 meeting, the legacy RoAoA concept (OTA REFSENS RoAoA, minSENS RoAoA) could be still reused for NCR-MT. To follow the legacy FR1 BS receiver OTA requirement principle, we propose to define the FR1 LA NCR-MT radiated receiver requirement as following:
	RF requirement
	Corresponding conducted Rx requirement for FR1 LA NCR-MT
	Radiated Rx requirement for FR1 LA NCR-MT
	FR1 BS OTA Receiver requirement

	OTA reference sensitivity

	TS 38.101-1, subclause 7.3
	ΔOTAREFSENS
	ΔOTAREFSENS

	OTA maximum input level

	TS 38.101-2 , subclause 7.4
	ΔOTAREFSENS
	For dynamic range requirement, 
· ΔOTAREFSENS 

	OTA adjacent channel selectivity
	TS 38.101-1, subclause 7.5
	ΔminSENS 
	ΔminSENS 

	OTA blocking characteristics

	TS 38.101-1, subclause 7.6
	For IBB and NBB requirement.:
· ΔOTAREFSENS 
· ΔminSENS 
For OOBB requirement:
ΔminSENS 
	For IBB and NBB requirement.:
· ΔOTAREFSENS 
· ΔminSENS 
For OOBB requirement:
· ΔminSENS 

	OTA spurious response
	TS 38.101-1, subclause 7.7
	· ΔOTAREFSENS 
ΔminSENS
	

	OTA intermodulation characteristics

	TS 38.101-1 [xx], subclause 7.8
	· ΔOTAREFSENS 
· ΔminSENS
	· ΔOTAREFSENS 
· ΔminSENS

	OTA spurious emissions
	TS 38.101-1, subclause 7.9
	Scaled with 6ddB relaxation on
top of basic receiver spurious
emission requirement.
	



Conclusions
In this contribution, we want to share further views on NCR-MT RF requirements and proposals are made as following:
Proposal 1:For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement, 6dB REFSENS degradation could be allowed once the intermodulation signal fall into NCR-MT bandwidth; 
Proposal 2: for FR1 LA NCR-MT receiver radiated requirement, to consider the following ways to define the requirement on top of conducted receiver requirement
	RF requirement
	Corresponding conducted Rx requirement for FR1 LA NCR-MT
	Radiated Rx requirement for FR1 LA NCR-MT

	OTA reference sensitivity

	TS 38.101-1, subclause 7.3
	ΔOTAREFSENS

	OTA maximum input level

	TS 38.101-2 , subclause 7.4
	ΔOTAREFSENS

	OTA adjacent channel selectivity
	TS 38.101-1, subclause 7.5
	ΔminSENS 

	OTA blocking characteristics

	TS 38.101-1, subclause 7.6
	For IBB and NBB requirement.:
· ΔOTAREFSENS 
· ΔminSENS 
For OOBB requirement:
ΔminSENS 

	OTA spurious response
	TS 38.101-1, subclause 7.7
	· ΔOTAREFSENS 
ΔminSENS

	OTA intermodulation characteristics

	TS 38.101-1, subclause 7.8
	· ΔOTAREFSENS 
· ΔminSENS

	OTA spurious emissions
	TS 38.101-1, subclause 7.9
	Scaled with 6ddB relaxation on
top of basic receiver spurious
emission requirement.
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Table 6.7.1.2-1: Input intermodaulation requirement

i offset Interfering Signal | Type of signals Measurement
Levels bandwidth
TMHZ 20 dBm,_ 2 CW carriers TMHZ
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Table 7.8.2-2: Wide band intermodulation parameters for NR bands with Foi_iow 2 3300 MHz and Fut_jow

23300 MHz.
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NOTE T The transmitter shall be set {0 40B below Poex L rcal the minimum UL configuration specified in Table 7.3.2-3 with

Poyax iz defined in clause 6.2.4.
NOTE 2: Reference measurement channel is specified in Annexes A.2.2,A.2.3, A3.2, and A.3.3 (with one sided dynamic
OCNG Pattem OP.1 FDDITDD for the DLsignal as described in Annex A.5.1.1/A5.2.1)

The Fopsren; (offset) is the frequency separation of e center frequency ofthe carier closest to the interferer and the
center frequency of the CW interferer and Fsrers 2 (offset) is the frequency separation of the center frequency ofthe
carrier closest to the interferer and the center frequency ofthe modulated interferer.
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Table 7.7.2-

Input intermodulation requirement

i offset Interfering Signal Levels Type of signals Measurement bandwidth

TMHz 53dBm — G_rcant 2CW carriers TMHz





