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1 Introduction
In WF [1], the RF antenna array arrangement is agreed but some RF requirements are to be decided.
In this paper, we present our view on the FR2 RedCap RF requirements.
2 Discussion
Min EIRP:

RAN4#101-bis-e agrees the below antenna array arrangement:
20log(2) = 6 dB lower than FR2 PC3, reduce to half array size of PC3 with array arrangement of (4x1 single panel or 2x1 dual panel, dual pol),
As the baseline is PC3 and as such the fine tuning of the min EIRP should be done based on the previous platform discussion for PC3 [2], the bands relevant for discussion is  n261, n257, n258 as agreed in WF [3] so 28 GHz is focus. The realized ant array gain is taken as average from Table 1 and used in table 2. 
Table 1: minimum peak EIRP at 28 GHz collected from different companies for PC3 [2]
	Parameter
	Unit
	Intel
	LGE
	MediaTek
	Huawei
	Samsung
	Motorola
	Qualcomm
plastic
	Qualcomm glass

	# ant. elements
	 
	4
	 4
	4
	4
	4
	4
	4
	4

	Realized ant.
array gain
	dBi
	8.00
	 10.00
	7.50
	9.00
	9.50
	8.00
	8.72
	8.72

	Polarization gain
	dB
	2.80
	 2.50
	2.50
	2.00
	2.50
	2.80
	2.80
	2.80

	Total implementation
loss (worst-case)
	dB
	-9.60
	 -10.00
	-7.45
	-8.70
	-9.60
	-6.10
	-3.30
	-4.30

	PA operating point (min)
	dBm
	14.00
	 14.00
	14.00
	14.00
	14.00
	12.00
	12.00
	12.00

	Peak EIRP (min)
	dBm
	20.20
	 21.50
	21.05
	22.30
	22.40
	21.70
	26.24
	25.24


Table 2: mEIRP for PC3 and for RedCap 
	Parameter
	Unit
	PC3 in TS 38.101-2 with (M,N,P)=(2,2,2)
	RedCap with (M,N,P)= (2,1,2)

	# ant. elements
	 
	4
	2

	Realized ant.
array gain
	dBi
	8.7
	8.7-3= 5.7

	Polarization gain
	dB
	3
	3

	Total implementation
loss (worst-case)
	dB
	-9.3
	-9.3

	PA operating point (min)
	dBm
	14.00
	14.00

	Peak EIRP (min) for (n257, n258, n261)
	dBm
	22.4  
	16.4


Proposal-1: The RedCap UE could have a mEIRP at least 16.4 dBm
MBR:

The multi-band relaxation is designed to cope with the multiple band operation like DC or CA [5], acooridng to Redcap WID objective, RAN4 should focus on operation of single band at a time and thus we think MBR is not applicable for RedCap.
Proposal-2: MBR  in PC3 does not apply to RedCap UE.
Spherical coverage:
For spherical coverage, one company has simulated the dual panel vs single panel case and observe lower gain drop for 50%-tile level for dual panel case [4]. For the single panel antenna arrangement of (M,N,P)= (2,1,2), the gain drop is not worse than the 11 dB drop for PC3. It seems that reusing the gain drop from PC3 is reasonable. 
Proposal-3: Reusing the gain drop from PC3 for Redcap UE.
Beam correspondence

The requirement could mostly be reused. The only change needed is the side condition for beam correspondence. This should be based on the new gain drop for spherical coverage to be agreed.  
Proposal-4: Side condition of beam correspondence should be updated with gain drop from spherical coverage requirement.

REFSENS:
The reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction. This means the antenna gain will be factored in the REFSENS requirement. The antenna size is reduced to half compared to PC3 and thus the antenna gain is reduced 3 dB compared to REFSENS requirement of PC3. 
Proposal-5: Scaling of the 3 dB in PC3 REFSENS for RedCap UE for band n261, n257, n258.
Other RF requirements:
As RedCap UE is designed with the reusing the PC3 platform, it wold be reasonable to assume to reuse the TX and RX when applicable. For MPR, the PC3 MPR can be reused as the same TRP with PC3. The A-MPR can be reused. The Beam correspondence could be reused also.  For EIS requirement, the gain drop from spherical coverage can be the same so EIS has dependency on the spherical coverage requirement.

Proposal-6: Reuse MPR, A-MPR from PC3 to RedCap UE.
3 Conclusions

In this contribution, the RF aspects on FR2 RedCap UE is discussed with below proposals:
Proposal-1:

 REF _Ref95234740 \h 
The RedCap UE could have a mEIRP at least 16.4 dBm
Proposal-2:

 REF _Ref95234748 \h 
MBR  in PC3 does not apply to RedCap UE.
Proposal-3:

 REF _Ref95234764 \h 
Reusing the gain drop from PC3 for Redcap UE.
Proposal-4:

 REF _Ref95755182 \h 
Side condition of beam correspondence should be updated with gain drop from spherical coverage requirement.
Proposal-5:

 REF _Ref95234776 \h 
Scaling of the 3 dB in PC3 REFSENS for RedCap UE for band n261, n257, n258.
Proposal-6:

 REF _Ref95234787 \h 
Reuse MPR, A-MPR, Beam correspondence from PC3 to RedCap UE.
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