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1 Introduction

In RAN4#110bis meeting, RAN4 had some initial discussion on reference sensitivity requirements for 6Rx UE, and the related WF was approved in [1]. In this contribution, we provide our analysis and proposal on reference sensitivity requirements for 6Rx UE.
2 Discussion
In Rel-18, RAN4 had defined the necessary requirements to support 8Rx UE for CPE/FWA/vehicle/industrial devices, and one of main requirements for 8Rx is to specify the REFSENS requirement. According to the specification, for UE(s) equipped with 8 Rx antenna port (band n7, n41, n77/n78/n79), the reference sensitivity is defined on top of the requirements for 2Rx antenna ports with some modification by ΔRIB,8R for the diversity gain compared with 2Rx. 
	For UE(s) equipped with 8 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1a and in Table 7.3.2-1b shall be modified by the amount given in ΔRIB,8R in Table 7.3.2-2a for the applicable operating bands.

Table 7.3.2-2a: Eight antenna port reference sensitivity allowance ΔRIB,8R

Operating band

ΔRIB,8R (dB)

n7
-4.5

n41
-4.3

n77, n78, n79

-4.0

NOTE 1:
8 Rx operation is targeted for FWA/CPE/Vehicle/Industrial devices form factor.



In Rel-19, RAN4 is tasked to specify the core requirements to enable 6Rx for both handheld UE and FWA. Similar as 8 Rx UE, RAN4 needs to discuss and define the reference sensitivity and ΔRIB, 6R for both handheld and FWA UE.
In theory, the ideal value of ΔRIB, 6R for 6Rx UE should be -10*log3 = -4.77dB. And the ΔRIB, 6R should be relaxed by considering the operating frequency bands and impacted factors. For NR 4Rx UE, considering the impacted factors, e.g., coupling among Rx paths and antenna correlation, the ΔRIB,4R is defined 2.7dB or 2.2 other than the ideal 3dB for different frequency ranges. 
	Operating band
	ΔRIB,4R (dB)

	n5, n8, n13, n26, n28, n71, n85, n105
	-2.71

	n5, n8, n28, n71, n20, n26
	-2.42

	n1, n2, n3, n25, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79, n104
	-2.2

	NOTE 1:
When 4 Rx operation is supported by FWA form factor
NOTE 2:
When 4Rx operation is supported by handheld UE.


For NR 6Rx UE, as the number of Rx path is further increased compared with NR 4Rx UE, it can be expected the impact of coupling and antenna correlation would be more serious. Consequently, the diversity gain between 4Rx and 6Rx should not be increased linearly compared to that between 2Rx and 4Rx for the same UE types. In addition, the example bands are higher frequency bands, e.g., n41, n77/n78, n79, n104. Therefore, we propose the ΔRIB, 6R value as follows.
	Operating band
	ΔRIB,6R (dB)

	n41
	-3.2

	n77, n78, n79, n104
	-3.0


Proposal 1: RAN4 to define ΔRIB, 6R in following table for both handheld UE and FWA.
	Operating band
	ΔRIB,6R (dB)

	n41
	-3.2

	n77, n78, n79, n104
	-3.0


3 Conclusion

In this paper, we provide our views on reference sensitivity requirements for 6Rx UE, and the following proposal is provided:
Proposal 1: RAN4 to define ΔRIB, 6R in following table for both handheld UE and FWA.

	Operating band
	ΔRIB,6R (dB)

	n41
	-3.2

	n77, n78, n79, n104
	-3.0
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