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Introduction
An LS was received from RAN5 on RF testing related to 4Rx capable UE [1]. This contribution provides some analysis and a draft reply LS is also provided. 
Discussion
There are two questions raised by RAN5 related to 4 Rx requirements. The first one is for confirmation from RAN4 that “for requirements other than single carrier REFSENS, testing the UE with 4Rx antenna ports with corresponding requirements, would be sufficient to verify the Rx performance”.
REFSENS is the basis for most of RF requirements. For ACS, blocking, spurious response and intermodulation, the wanted signal is defined as REFSENS + additional specific value. The only difference of REFSENS for 4Rx and 2Rx is decided by the ΔRIB,4R value, which considers the implementation impairments for diversity gain.  
TS 38.101-1 Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n28, n71
	-2.71

	n1, n2, n3, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2

	NOTE 1:	4 Rx operation is targeted for FWA form factor


Since other factors determining the REFSENS for 2Rx and 4Rx, i.e. NF, SNR, IM are the same, it is expected that a UE passed REFSENS related 4Rx requirements can also pass 2Rx requirements. 
For maximum input level, since the requirement is to verify the Rx channel linearity, there is no big difference to verify the requirement based on 2Rx or 4Rx.
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector, which has nothing to do with 2Rx or 4Rx.
Observation 1: From the methodology of defining the requirements for 4Rx and 2Rx, there is no big difference for the requirements. Therefore, for the bands supporting 4Rx, no need to duplicate the measurement. 
The second issue is for REFSENS requirement only. From the first question, our understanding is that RAN5 thinks that at least for REFSENS, both 2Rx and 4Rx requirements should be tested. For the sake of consistent receiving performance, the 2Rx antenna ports would not be selected randomly by UE implementation. Thus, it makes sense that the RAN5 test for 2Rx is based on OEM declaration. 
Observation 2: To keep consistent receiving performance and UE behaviour, 2Rx antenna would not be selected randomly by UE implementation. It is reasonable that 2Rx test based on OEM declaration would reflect the real application. 
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1. Overall Description:
RAN4 would like to thank RAN5 for the LS on questions on RF testing related to 4Rx, RAN4 would like to provide feedback as below. 

1.	Confirm RAN5 view that for requirements other than single carrier REFSENS, testing the UE with 4Rx antenna ports with corresponding requirements, would be sufficient to verify the Rx performance.
RAN4 answer: RAN4 shares the same view with RAN5 that for the requirements other than singel carrier REFSENS, 4Rx testing would be sufficient to verify the Rx performance. In order to simplify the measurement, no need to do duplicated tests for both 4Rx and 2Rx. 

2.	Confirm whether connecting UE declared 2Rx antenna ports suffices to test 2Rx requirements on 4Rx bands
RAN4 answer: In order to keep consistent receiving performance and UE behaviour, 2Rx antenna would not be selected randomly by UE implementation. Measurement based on OEM declaration can better reflect the UE implementation in real application. 


2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN5 to take the above information into account.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#97 	 26th Oct – 13th Nov 2020	Electronic Meeting
TSG-RAN4 Meeting#98 	 1st – 5th March 2020	Athens, Greece
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