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Introduction
In RAN4#107 meeting, a WF [1] was approved, in which there were remaining open issues as listed. This contribution continues to be discussed as follows:
	Issue 1-2-1: How to specify requirements for handheld UE low band 4Rx (<1GHz)
<Way forward>: FFS whether below changes are agreeable in next meeting
Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

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

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

	n48, n77, n78, n79, n104
	-2.2

	NOTE 1:	4 Rx operation is targeted for FWA form factor, and for handheld UE ΔRIB,4R = TBD is applied



Issue 1-2-2:  ΔRIB,4R
· Proposals
· Option 1: -2.7dB 
· Option 2: Some relaxation is needed/preferred
· Option 2a: -2.2dB 
· Option 2b: -2.5dB 
· The current delta RIB,4R defined in Ts38.101-1 could not be used in OTA test.
<Way forward>:  Value between [-2.7dB, -2.2dB] will be decided in next meeting.


Discussion
How to specify requirements for handheld UE low band 4Rx (<1GHz)
According to the WID [2], low frequency bands considered in this WI should be included in this table. And if we can go further, this value of ΔRIB,4R can be applied to all the low frequency bands. 
Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n5, n8,n20,n26, n28, n71, n85, n105
	-2.71

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

	n48, n77, n78, n79, n104
	-2.2

	NOTE 1:	4 Rx operation is targeted for FWA form factor, and for handheld UE ΔRIB,4R = TBD is applied



Proposal 1: Considering the frequency range, we think that n20, n26 should be added to the table. 
ΔRIB,4R 
With regard to the value of ΔRIB,4R, on one side in TS 36.101-1, the ΔRIB,4R  is- 2.7dB for the E-UTRA band 20 without  distinguishing the  UE types. It does mean that handheld UE and FWA can be applicable for this. On the second side, as the frequency decreases, the longer the wavelength, the larger the antenna size. Under the same shell structure, the size of low frequency antennas is relatively large, making it more difficult to position the antennas and resulting in poorer isolation of the antennas. In order to satisfy the requirement of MIMO isolation which needs to be beyond 10dB, the layout design may be more difficult and the size of the PCB may be larger. On the third side, compared to frequency bands such as MB and UHB, the device performance of LB will be better, and the front-end insertion loss will be smaller, which is beneficial for improving sensitivity. At the same time, the isolation of MIMO antennas and sensitivity are not strongly correlated. To summarize, the ΔRIB,4R could be a comprise, we can take the value of ΔRIB,4R is -2.5dB into account. 
Proposal 2: We could take the value of ΔRIB,4R is -2.5dB into account. 
Conclusions
In this paper, we provide our views on 4RX at low frequency for handheld UE, we have made the following proposals:
Proposal 1: Considering the frequency range, we think that n20, n26 should be added to the table. 
Proposal 2: We could take the value of ΔRIB,4R is -2.5dB into account. 
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