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1. Introduction
Low band 4Rx feasibility was confirmed in last RAN4 meeting, and the WID was revised [1]. The leftover issues are captured in WF [2] and reproduced below. This paper will discuss these open issues and try to close them.

	[bookmark: _Hlk141375179]Issue 1-2-2:  ΔRIB,4R
· Proposals
· Option 1: -2.7dB (ZTE, Ericsson)
· Option 2: Some relaxation is needed/preferred (Samsung, vivo, Xiaomi, Sony, Google, Huawei)
· Option 2a: -2.2dB (Samsung, Sony, Google, Huawei)
· Option 2b: -2.5dB (Xiaomi)
· The current delta RIB,4R defined in Ts38.101-1 could not be used in OTA test.
WF: Value between [-2.7dB, -2.2dB] will be decided in next meeting.
[bookmark: _Hlk141376420]Issue 1-2-1: How to specify requirements for handheld UE low band 4Rx (<1GHz)
WF: FFS whether below changes are agreeable in next meeting
[bookmark: _Hlk141376497]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






2. [bookmark: _Hlk126176045]Discussion
2.1 ΔRIB,4R
For ΔRIB,4R, it has been discussed for several meetings, and it was agreed to discuss the values between [-2.7dB, -2.2dB] in this meeting. Currently -2.7dB is defined for FWA devices in NR, however, in LTE band n20 was defined as -2.7dB but it doesn’t differentiate FWA device or handheld UE. If follow same approach of LTE, then NR handheld UE seems should also be defined as -2.7dB.

On the other hand, many companies think in LTE stage b20 was defined as -2.7dB just because it was not drawn much attention from companies and nobody thinks the low band will be implemented with 4Rx in handheld UE. This might be an overlook at that stage. Besides, some companies are concerned on the difficulties in supporting 4Rx in all the low bands from RF and also antenna design. These reasons lead to the concern of using same ΔRIB,4R as FWA devices, and -2.2dB was proposed.

From the number of supporting companies, it can be seen the concerns of each choice. And one way out probably is choosing some value in the middle, e.g. -2.4dB.

Observation 1:   No matter -2.7dB or -2.2dB there are concerns from some companies. And choosing one value in the middle might be the compromise.

Proposal 1:   	ΔRIB,4R is defined as -2.4dB for of handheld UE in low bands.
2.2 How to specify requirements
ΔRIB,4R is specified in Table 7.3.2-2 of 38.101-1, and note was used currently to indicate the applicable UE type. If proposal 1 above is agreed then the most straight forward approach is to list it in the table with a new note to indicate that this new requirement is for handheld UE as below table 1.

It should also be noted that the operating bands for FWA are not exact same as handheld UE, and the different bands are yellow highlighted. 

Observation 2:   The operating bands for FWA are not exactly same as handheld UE, there are some bands only apply to FWA while some bands only apply to handheld UE.

Table 1 Option 1
	Operating band
	ΔRIB,4R (dB)

	n5, n8, 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 targeted for FWA form factor
NOTE 2:  When 4 Rx operation is supported by handheld UE



If go with what captured in the WF, i.e. use same note to say that the requirements are targeted for FWA but applicable to handheld UE and requirement is -2.4dB instead of -2.7dB. Then it might look like what in table 2.
Table 2 Option 2
	Operating band
	ΔRIB,4R (dB)

	n5, n8, n28, n71, n853, n1053, n202, n262
	-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 = -2.4dB is applied
NOTE 2:  It is only applicable for handheld UE.
NOTE 3:  It is only applicable for FWA UE.



From above, it can be seen that Option 2 is quite complex in differentiating which band is applicable to FWA only and which band is applicable to handheld UE only, and then apply different requirements.
In the contrast, Option 1 is a more clean and clear solution.

Observation 3:   Define ΔRIB,4R handheld UE in a separate row is a more clean solution comparing to mixing FWA bands and handheld UE bands together.

Proposal 2:   	Define ΔRIB,4R for low band handheld UE as below
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

	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 targeted for FWA form factor
NOTE 2:  When 4 Rx operation is supported by handheld UE



And to accommodate the concern of 4Rx implementation difficulties for handheld UE, below wording can also be considered in the spec.
· “For operating band frequency range ≤ 1 GHz, the 4Rx operation is primarily for FWA form factor, and when 4Rx operation is supported by handheld UE, ∆RIB,4R as indicated in Table 7.3.2-2 NOTE 2 is applied.”

Proposal 3:   	Consider below wording to reflect the 4Rx implementation difficulties for handheld UE
· For operating band frequency range ≤ 1 GHz, the 4Rx operation is primarily for FWA form factor, and when 4Rx operation is supported by handheld UE, ∆RIB,4R as indicated in Table 7.3.2-2 NOTE 2 is applied.

3. Conclusions
In this contribution, low band 4Rx related requirements are discussed and got the following observations and proposals.

Observation 1:   No matter -2.7dB or -2.2dB there are concerns from some companies. And choosing one value in the middle might be the compromise.

Proposal 1:   	ΔRIB,4R is defined as -2.4dB for of handheld UE in low bands.

Observation 2:   The operating bands for FWA are not exactly same as handheld UE, there are some bands only apply to FWA while some bands only apply to handheld UE.

Observation 3:   Define ΔRIB,4R handheld UE in a separate row is a more clean solution comparing to mixing FWA bands and handheld UE bands together.

Proposal 2:   	Define ΔRIB,4R for low band handheld UE as below
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

	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 targeted for FWA form factor
NOTE 2:  When 4 Rx operation is supported by handheld UE



Proposal 3:   	Consider below wording to reflect the 4Rx implementation difficulties for handheld UE
· For operating band frequency range ≤ 1 GHz, the 4Rx operation is primarily for FWA form factor, and when 4Rx operation is supported by handheld UE, ∆RIB,4R as indicated in Table 7.3.2-2 NOTE 2 is applied.
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