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Introduction
During RAN4#110bis, FR1 6Rx UE RF requirements have been discussed. Following conclusion regarding REFSENS can be found in [1].  
	Topic 1:	REFSENS (delta RIB,6R)
Sub-topic 1-1:	General considerations for specifying ΔRIB,6R value
Way forward: The following proposals can be endorsed. 
-	Proposal 1: Define one delta value for all CBWs for each band.
-	Proposal 2: Consider different requirements for different bands.
Further discuss the following proposals:
-	Proposal 3: Study whether band n104 should be included in the high band (n77, n78 and n79) category for 6Rx case.
-	Proposal 4: RF isolation at HB and UHB frequencies and antenna placement should be well studied and understood because of their impact on REFSENS for 6Rx handheld UEs.
-	Proposal 5: Existing ΔRIB requirements for 4Rx and 8Rx can be used as a starting point to study the performance of ΔRIB for 6Rx considering the form factor of handheld and FWA UE and other impact factors.

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.


In this contribution, we would like to share our views regarding this topic.
Discussion
As clearly stated in the Rel-19 WID, REFSENS for 6 Rx should be applicable for both handheld and FWA UE. From RF perspective, following aspects should be carefully considered when deriving 6Rx core requirements at least for handheld UE:
· Due to form factor limitation, physical antenna layout in order to accommodate increased Rx number could lead to compromised performance on:
· RF isolation
· Antenna efficiency    
Further, the aforementioned degradation could get more serious when frequency range becomes high.
Observation: Due to form factor limitation, physical antenna layout in order to accommodate increased Rx number could lead to compromised performance on:
· RF isolation
· Antenna efficiency    
Such degradation could be more severe for higher frequency range.
However, when it comes to core requirement, those implementation difficulties have to be materialized into reduced margin and diversity gain, which is the only way that can be reflected in the spec as it was for 4Rx and 8Rx.
	Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n5, n8, n13, 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.



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.





Instead of imprudently considering a value scaled on increment of Rx number or even more aggressive, we propose -3dB as ΔRIB,6R for RAN4 to further check.
Proposal: Check whether ΔRIB,6R for the example bands n41, n77/n78, n79 can be -3dB for FWA UE:
· Further check the ΔRIB,6R for n104.
· Further check whether to apply the same ΔRIB,6R for handheld UE. 
 
Conclusion
In this contribution we discussed on the REFSENS for FR1 6Rx UE. We have the following observation and proposal: 
Observation: Due to form factor limitation, physical antenna layout in order to accommodate increased Rx number could lead to compromised performance on:
· RF isolation
· Antenna efficiency    
Such degradation could be more severe for higher frequency range.
Proposal: Check whether ΔRIB,6R for the example bands n41, n77/n78, n79 can be -3dB for FWA UE:
· Further check the ΔRIB,6R for n104.
· Further check whether to apply the same ΔRIB,6R for handheld UE. 
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