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1. Introduction

How to specify the RF requirements for Redcap UE in FR2 were discussed two meetings, but there is no any consensus for FR2 Redcap UE. This contribution provided a further discussion on FR2 Redcap UE.
2.  Discussion
How to reduce 2Rx to 1Rx for FR2 Redcap UE is not clear so far. In last meeting, some options were discussed:
· Option 1: Reduction of RX branches: A simplification of only the baseband architecture, to a single baseband RX (rank 1)

· Option 2: Reduction of the number of elements in the antenna panel

· Option 3: Reduction of the number of antenna panels
From the FR2 Spec, it can get that the receiver sensitivity requirements in FR2 are specified with the assumption of measurements on two orthogonal polarizations, each of which can correspond to an antenna port. But a UE may receive two orthogonal polarizations on either the same panel or two different panels. Therefore, it’s feasible to reduce 2Rx to 1Rx by reducing the number of antenna panels or by reducing dual polarization to single polarization in one panel.

According to the implementation, two antenna panel will not open at the same time especially for handheld UE, it just to guarantee the spherical coverage. It’s more feasible to reduce 2Rx to 1Rx by reducing dual polarization to single polarization in one panel
Option 1 reduced RX only from baseband, it seems not to impact RF architecture. But in the Redcap TR 38.875[1], the estimated cost for a device with reduced number of UE Rx branches also included reducing RF architecture cost in FR2, as below table 2-1 copied from Table 7.2.2-2 in TR 38.875:

Table 2-1: Estimated relative device cost for reduced number of UE Rx branches
	Reduced number of UE Rx branches
	FR1 FDD

(2Rx ( 1Rx)
	FR1 TDD

(4Rx ( 2Rx)
	FR1 TDD

(4Rx ( 1Rx)
	FR2 TDD

(2Rx ( 1Rx)

	RF: Antenna array
	-
	-
	-
	18.2%

	RF: Power amplifier 
	25.0%
	25.0%
	25.0%
	18.0%

	RF: Filters
	4.8%
	7.6%
	3.9%
	4.3%

	RF: Transceiver (including LNAs, mixer, and local oscillator)
	25.3%
	30.4%
	17.8%
	23.7%

	RF: Duplexer / Switch
	19.6%
	4.9%
	4.9%
	0.0%

	RF: Total relative cost
	74.7%
	67.9%
	51.6%
	64.2%


Since each antenna element will be connected to one PA and one LNA symmetrically based on the most common RF architecture assumption. If reducing dual polarization to single polarization from both RF and baseband architecture, the Tx related RF components will also be reduced. Therefore, reducing 2Rx to 1Rx by reducing dual polarization to single polarization will impact the UL requirements. 
Proposal 1: RAN4 should first decide how to reduce 2Rx to 1Rx for FR2 Redcap UE, then consider how to define the power class and related requirements.

Proposal 2: It’s more reasonable to reduce 2Rx to 1Rx by reducing dual polarization to single polarization in one panel and 
Proposal 3: Reducing 2Rx to 1Rx by reducing dual polarization to single polarization should be from both RF and baseband architecture. 
3. Conclusion

In this contribution, we discussed how to reduce 2Rx to 1Rx for FR2 Redcap UE, and proposed:

Proposal 1: RAN4 should first decide how to reduce 2Rx to 1Rx for FR2 Redcap UE, then consider how to define the power class and related requirements.

Proposal 2: It’s more reasonable to reduce 2Rx to 1Rx by reducing dual polarization to single polarization in one panel and 
Proposal 3: Reducing 2Rx to 1Rx by reducing dual polarization to single polarization should be from both RF and baseband architecture.  
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