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1 Introduction
In RAN #100 meeting, the WID for low NR band enhancement was revised and approved[1], where ‘study if feasible’ is removed:
	1. Enhancements for 4Rx at low frequency band (<1GHz)
· [bookmark: OLE_LINK10]Specify requirements for handheld UE with 4Rx antennas including delta RIB,4R and ∆TRxSRS
· 4Rx is optional feature for handheld UE in low frequency bands
· Signalling impact will be considered if any.
· Low frequency bands considered in this WI is in table 4.1-1 with the contact information inside.



[bookmark: OLE_LINK14][bookmark: OLE_LINK8]It means all of the requested low band, including not only the existing sub-1GHz bands (i.e. n28/n20/n8/n5/n26/n71) in the WID, but also the possible new requested sub-1GHz bands in the future, share the same agreements on the feasibility, i.e. The feasibility to support low band 4Rx in handheld UE is confirmed at least for some UE
[bookmark: OLE_LINK25]For the RF requirements, there were some agreements captured in the WF[2], in which:
· For deltaTRxSRS ,No spec update needed in RAN4, i.e. current spec also applies to FDD low bands.
· No new signalling is expected to differentiate the requirements for different UE types
Therefore, the only left issue for the RF requirement is the ΔRIB,4R requirements, which were discussed for several meetings
2	Discussion
[bookmark: OLE_LINK24][bookmark: OLE_LINK23][bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For ΔRIB,4R, it was agree to considering LTE 4Rx requirement as starting point in the past meeting, and in last meeting, the WF are:
	Issue 1-2-2:  ΔRIB,4R
[bookmark: OLE_LINK2]WF: Value between [-2.7dB, -2.2dB] will be decided in next meeting.

[bookmark: OLE_LINK15]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: OLE_LINK33]Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	[bookmark: OLE_LINK18]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

	[bookmark: OLE_LINK32][bookmark: OLE_LINK26]NOTE 1:	4 Rx operation is targeted for FWA form factor, and for handheld UE ΔRIB,4R = TBD is applied






[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK13][bookmark: OLE_LINK9]For the ΔRIB,4R values, the main reason for -2.7dB is that reuse LTE 4Rx values for the sub-1GHz band such as band 20 to keep the same performance for NR 4Rx, while the main reason for -2.2dB is that 0.5 relaxations considering the antenna difficult implementation for sub-1GHz band supporting 4Rx.
In our understanding, REFSEN requirements are conductive requirement which will not be impacted by antenna design. Although ΔRIB,4R requirements were usually compromise values, we still think -2.7dB could be re-used for NR sub-1GHz bands to support 4Rx antennas.
[bookmark: OLE_LINK21][bookmark: OLE_LINK11][bookmark: OLE_LINK7]Proposal: -2.7dB could be reused for NR sub-1GHz bands supporting 4Rx antennas for handheld UE(i.e. ΔRIB,4R requirement).
For how to specify requirements for handheld UE low band 4Rx (<1GHz), the correction in the WF may cause misunderstanding since it may imply that the listed bands supported 4Rx are applied to both FWA UE and handheld UE, or it may imply that the pre-condition for a band supports 4Rx operation for handheld UE is that this band supports 4Rx operation for FWA UE.
[bookmark: OLE_LINK20]However, there are two WIDs related to 4Rx [1][4] for sub-1GHz band supporting 4Rx, in which [4] is for FWA and [1] is for handheld UE. However, currently the requested sub-1GHz bands in these two separated are different which means  sub-1GHz band supports 4Rx may only be for handheld UE, rather than FWA UE, which is shown in table 1. 
Table 1. The requested sub-1GHz bands in current 4Rx WIDs[1][4].
	
	RP-231119 [4] for FWA UE
	RP-231013 [1] for handheld UE

	Requested sub-1GHz bands
	n5, n13, n26, n85
	n28, n20, n8, n5, n26, n71


In addition, the sub-1GHz bands support 4Rx targeted for FWA form factor in the spec are: n5, n8, n28, n71, n85, n105
In table 1, it can be seen that n20 is requested in [1] but not in [4], also this band is not included in the ΔRIB,4R table to be targeted for FWA form factor in the spec.
[bookmark: OLE_LINK22]Observation. Currently, the requested sub-1GHz bands supports 4Rx in the two separated WIDs are different which imply the sub-1GHz band may only be for handheld UE.
Therefore, for a certain sub-1GHz band, it may exist following use cases for 4Rx operation is:
[bookmark: OLE_LINK29]1. targeted for FWA form factor
[bookmark: OLE_LINK19][bookmark: OLE_LINK31]2. targeted for handheld UE
3. targeted for FWA form factor and handheld UE
[bookmark: OLE_LINK16]It seems the changes in the WF can cover bullet 1 and 3, but for bullet 2, it is vague but this case is existed according to the current situation. We take n20 for an example, if band n20 supports 4Rx is not requested for FWA form factor in future, then it must be only targeted for handheld UE. However, by using the changes in the WF, we may not know which band can be used in FWA form factor only, handheld UE only or both. So we propose: 
[bookmark: OLE_LINK30]Proposal 2: To discuss whether to specific ‘4 Rx operation is targeted for handheld UE’ for band(s) in the (new) NOTE in the Table 7.3.2-2.
3 Conclusion
In this contribution, we give some further discussions on the 4Rx antennas are supported in the low band (<1GHz) for handheld UE. The conclusions are:
Proposal 1: -2.7dB could be reused for NR sub-1GHz bands supporting 4Rx antennas for handheld UE(i.e. ΔRIB,4R requirement).
Observation. Currently, the requested sub-1GHz bands supports 4Rx in the two separated WIDs are different which imply the sub-1GHz band may only be for handheld UE.
[bookmark: OLE_LINK34]Proposal 2: To discuss whether to specific ‘4 Rx operation is targeted for handheld UE’ for band(s) in the (new) NOTE in the Table 7.3.2-2.
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