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1 Introduction

In RAN#98e meeting, a new R18 WID on Low NR band 4Rx for handheld UE and 3Tx for inter-band UL CA and EN-DC was approved [1]. Where one of objective is shown as below. In the last meeting, there was some initial discussion and a WF [2] was approved. This contribution continue to provide our view on this objective.
	1. Enhancements for 4Rx at low frequency band (<1GHz)
· Study if feasible 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.


2 Discussion
In the last meeting, the feasibility aspect on enhancement for 4Rx at lower band for handheld UE was discussed, and achieved the following agreement in the WF [2].

	Agreement: (agreed in Main session)


Supporting 4Rx in low bands may be feasible at least for some handheld UE and complexity might be high or gain might be low for some other UE which is UE implementation dependent.


Supporting 4Rx in low bands is an optional feature.


Interested companies are encouraged to provide more simulation or measurement data.


From above agreement, it can be observed although there is very challenge for handheld UE to place 4Rx antenna to achieve good MIMO performance, there may be feasible for some handheld UE.
delta RIB,4R
In current spec, delta RIB,4R=-2.7dB is defined for 4Rx operation with the restriction that only targeted for FWA form factor. In the last meeting, there is a proposal that the same delta RIB,4R could be also used for 4Rx handheld UE with the reason below:

· LTE delta RIB,4R (-2.7dB and -2.2dB) were defined based on differentiation of “easy” bands (below 3GHz) and “difficult” bands (above 3GHz).
· LTE B20 is a low band and has specified with -2.7dB for all UE types.

· Antenna is main difficulty to support 4Rx but it doesn’t impact the ΔRIB,4R (conduct requirement). The RFFE complexity/ILs and imbalance between different Rx chains are the main contributor of Rx RFSENS losses when more Rx antennas are supported, however, they are similar for FWA and handheld UE.
It is the common understanding that the main bottleneck to support 4Rx in lower band is the antenna design. The antenna gain and correlation would impact a lot the 4Rx performance in the actual scenario. Nevertheless, the reference requirement and delta RIB,4R=-2.7dB is the conducted requirement, which means the antenna impact could not be considered when testing. From above point of view, current delta RIB,4R =-2.7dB could be reused. However, it should be emphasized that the current delta RIB,4R value defined in Ts38.101-1 could not be directly used in OTA test.
Observation 1: the current delta RIB,4R =-2.7dB defined in Ts38.101-1 could not be used in OTA test.
∆TRxSRS,

In the last meeting, it is proposed the ∆TRxSRS is not an issue considering all the requested lower bands are FDD bands in contribution [3][4]. Some companies argued that RAN4 does not distinguish TDD and FDD. Based on our investigation, it is indeed that the SRS antenna switching in FDD band is not explicitly precluded even in RAN1 and RAN2 spec although we know the SRS antenna switching is more suitable for TDD bands due to channel reciprocity. Even so, we still think there is no need to consider other value of ∆TRxSRs than the current spec. The reason is that there is no distinction between FWA device and smartphone. ∆TRxSRS is the compensation of addition IL due to supporting SRS antenna switching, and the addition IL depends on SRS antenna switching RF architectures and PCB trace loss. In the worst case condition, there are no much difference on the addition IL between smartphone and FWA device.
Proposal：∆TRxSRS defined in current spec could be reused for 4Rx lower band handheld UE.
3 Conclusion

In this paper, we give further considerations on the RF requirements for the introduction of 4Rx at lower frequency bands and made the following observation and proposal.
Observation 1: the current delta RIB,4R =-2.7dB defined in Ts38.101-1 could not be used in OTA test.
Proposal：∆TRxSRS defined in current spec could be reused for 4Rx lower band handheld UE.
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