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1 Introduction

In RAN#103 plenary meeting, the WID on UE RF enhancement for NR FR1/FR2 and EN-DC was approved in [1]. One of the main objectives is to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario. 
In this contribution, our analysis about the UE RF REFSENS requirements for 6Rx UE is provided.
2 Discussion
2.1

6Rx UE RF REFSENS requirements for single-carrier bands (frequency >2.5GHz)
The Rel-19 WID [1] objectives of UE RF enhancement for NR FR1/FR2 and EN-DC about 6Rx are shown below.  
	6Rx for handheld and FWA UE

· Specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario

· Example bands: n41, n77/n78, n79, n104

· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers

· Specify the Rx requirements including reference sensitivity requirements for support 6Rx

· Note: the specified requirements can be applicable to both handheld UE and FWA devices

· Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability

· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.


The Rel-19 UE 6Rx WF [3] in RAN4#110-bis meeting indicated the following works as follows.

	Topic 1:
REFSENS (delta RIB,6R)
Sub-topic 1-2:
ΔRIB,6R value for handheld UE and FWA
Way Forward: Further discuss if the same value is used for handheld UE and FWA.

Sub-topic 1-3:
ΔRIB,6R values for handheld UE and FWA
Way forward: Further discuss the ΔRIB,6R requirements.


According to our understanding, firstly, the trace loss in FWA is not lower than that in handheld UE because the trace in FWA can be longer. Secondly, the same RFIC NF and the same IL of FE components can be appliable to both FWA and handheld UE. Thirdly, we assume that the antenna isolation for 6Rx is still 10dB. Finally, and most importantly, According to WID [1] objective, to specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE and the specified REFSENS requirements can be applicable to both handheld UE and FWA devices. Therefore, we think that we can focus on defining the same ΔRIB, 6R value for handheld UE and FWA.
Proposal 1: Define the same ΔRIB, 6R value for handheld UE and FWA.
In Rel-18, the REFSENS requirements about 8Rx UE for CPE/FWA/vehicle/industrial devices are specified. Regarding the TS 38.101-1 specification in [2], for UE(s) equipped with 8 Rx antenna ports, the reference sensitivity is defined on top of the requirements for 2Rx antenna ports with modification by ΔRIB,8R for the diversity gain compared with 2Rx. 

On top of that, according to our analysis about 6RX REFSENS, the ΔRIB,6R values are provided in Table 1.
Table 1: Six antenna port reference sensitivity allowance ΔRIB,6R
	Operating band
	ΔRIB,6R (dB)

	n41
	-3.4

	n77, n78, n79, n104
	-3.1

	NOTE 1:
6 Rx operation is targeted for handheld and FWA devices form factor.


Proposal 2: Define 6Rx ΔRIB, 6R for band n41 as -3.4dB, and for bands n77/n78/n79/n104 as -3.1dB.
3 Conclusion

In this paper, our views on NR 6Rx RF REFSENS requirements for handheld and FWA UE are provided as follows:
Proposal 1: Define the same ΔRIB, 6R value for handheld UE and FWA.
Proposal 2: Define 6Rx ΔRIB, 6R for band n41 as -3.4dB, and for bands n77/n78/n79/n104 as -3.1dB.
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