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Introduction
[bookmark: OLE_LINK3]In RAN4#97e meeting, the condition requirements for FR2 new FWA UE have been introduced into TS38.133 and the minimum RP values for FR2 new FWA UE need to be studied.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4 #97e meeting, it was agreed that FR2 new FWA UE is introduced as UE power class 5 in FR2. The minimum RP values used in condition requirements for UE power class 5 depend on how to group the bands for power class 5. According to the principles of band group in TS38.133, the frequency bands grouping is derived based on UE REFSENS requirements specified in TS38.101.
In RF session, the following agreements on REFSENS for FR2 new FWA UE have been achieved in [1]. 
	· Agreements in GTW session:
· -92.6dBm (n257)
· -92.8dBm (n258)


The group for a band is determined based on the lowest REFSENS requirement normalized by the number of subcarriers among its supported SCSs for its supported bandwidths. Then, the normalized REFSENS of bands n257 and n258 for UE power class 5 can be shown as Table 1.
Table 1: REFSENS for UE power class 5
	Operating Band
	SCS kHz
	50
	100
	200
	400
	Duplex Mode
	Normalized values
	50
	100
	200
	400
	minimum Io

	
	
	MHz
	MHz
	MHz
	MHz
	
	
	MHz
	MHz
	MHz
	MHz
	per SCS

	
	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	
	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)

	n257 (PC1)
	60
	-97.5
	-94.5
	-91.5
	-
	TDD
	60
	-126.5
	-126.5
	-126.5
	-
	-126.5

	
	120
	-97.5
	-94.5
	-91.5
	-88.5
	
	120
	-123.3
	-123.5
	-123.5
	-123.5
	-123.5

	n257 (PC5)
	60
	-92.6
	-
	-
	-
	TDD
	60
	-121.6
	-
	-
	-
	-121.6

	
	120
	-92.6
	-
	-
	-
	
	120
	-118.4
	-
	-
	-
	-118.4

	n258 (PC5)
	60
	-92.8
	-
	-
	-
	TDD
	60
	-121.8
	-
	-
	-
	-121.8 

	
	120
	-92.8
	-
	-
	-
	
	120
	-118.6
	-
	-
	-
	-118.6


[bookmark: OLE_LINK1]Table 1 also provides the normalized REFSENS of band n257 for UE power class 1. Band n257 for UE power class 1 is specified as the group A. The normalized REFSENS difference between band n257 for UE power class 5 and group A is 4.9 dB, and the normalized REFSENS difference between band n258 for UE power class 5 and group A is 4.7 dB. The step between the neighbour groups is defined as 0.5 dB. 4.9 dB and 4.7 dB REFSENS differences can be quantized as 10 steps. Hence, bands n257 and n258 for UE power class 5 can be defined as the group K.
Proposal 1: Bands n257 and n258 for UE power class 5 can be defined as the group K.
According to the derivation of Minimum SSB_RP values for FR2 specified in TS38.133, the methodology to define the Minimum SSB_RP level for power class X (PC_X) and operating band Y (Band_Y) is defined as:
	· For Rx Beam Peak angle of arrival
[bookmark: OLE_LINK5]For Intra-frequency: Minimum SSB_RP (PC_X, Band_Y) = -109.5 dBm/120kHz + Refsens PC_X, Band_Y, 50MHz – Refsens PC3, n260, 50MHz + Y PC_X – Y PC3 +∆MBP,n,
For Inter-frequency: Minimum SSB_RP (PC_X, Band_Y) = -107.5 dBm/120kHz + Refsens PC_X, Band_Y, 50MHz – Refsens PC3, n260, 50MHz + Y PC_X – Y PC3 +∆MBP,n .

· For Spherical coverage
For Intra-frequency: Minimum SSB_RP (PC_X, Band_Y) = -96.9 dBm/120kHz + EIS spherical coverage PC_X, Band_Y, 50MHz – EIS spherical coverage PC3, n260, 50MHz + Z PC_X – Z PC3 +∆MBS,n
For Inter-frequency: Minimum SSB_RP (PC_X, Band_Y) = -94.9 dBm/120kHz + EIS spherical coverage PC_X, Band_Y, 50MHz – EIS spherical coverage PC3, n260, 50MHz + Z PC_X – Z PC3 +∆MBS,n


In RAN4#95e meeting, the following agreements on spherical coverage for were achieved in [2].
	· Japan FWA shall have 8 dB degradation in requirement in 85th %ile direction, from peak direction requirement 
· EIRP in 85%ile direction (CDF) is min peak EIRP – 8 dB
· EIS in 85%ile direction (CCDF) is REFSENS + 8 dB


[bookmark: OLE_LINK2]Under the condition of CBW=50MHz, the EIS spherical coverage for UE power class 5 is -84.6dBm for band n257 and -84.8dBm for band n258. According to TS38.101-2, the REFSENS value for UE power class 3 in Band n260 is -85.7dBm and the EIS spherical coverage for UE power class 3 in Band n260 is -73.1dBm. The values of ∆MBP,n and ∆MBS,n for UE power class 3 in Band n260 are 0.5dB and 0.4dB as specified in TS38.101-2 clause 6.2.1.3. In TS38.133, the values of Y and Z for UE power class 3 are defined as 7dB and 7dB respectively. Hence, the Minimum SSB_RP values for UE power class 5 can be calculated as Table 2.
Table 1: Minimum SSB_RP values for UE power class 5
	Case
	Direction
	Bands for PC5
	Refsens Diff with PC3 (dB)
	YPC3 /ZPC3 (dB)
	Minimum SSB_RP (dBm/120kHz)

	Intra-freq
	Rx Beam Peak
	n257
	-6.9
	7
	-123.4+YPC5

	
	
	n258
	-7.1
	7
	-123.6+YPC5

	
	Spherical coverage
	n257
	-11.5
	7
	-115.4+ZPC5

	
	
	n258
	-11.7
	7
	-115.6+ZPC5

	Inter-freq
	Rx Beam Peak
	n257
	-6.9
	7
	-121.4+YPC5

	
	
	n258
	-7.1
	7
	-121.6+YPC5

	
	Spherical coverage
	n257
	-11.5
	7
	-113.4+ZPC5

	
	
	n258
	-11.7
	7
	-113.6+ZPC5


Proposal 2: The minimum SSB_RP values for UE power class 5 can be defined as Table 2.

Conclusions
This contribution provides the discussion on the clarification of antenna configurations for 4Rx capable UE. The following are provided:
Proposal 1: Bands n257 and n258 for UE power class 5 can be defined as the group K.
Proposal 2: The minimum SSB_RP values for UE power class 5 can be defined as Table 2.
Based on the proposals, the corresponding CR is provided in [3].
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