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Introduction
In RAN4 #101-e meeting, WF[1] on FR2 RedCap RF aspects was approved as below. Some use cases and exemplary bands were recorded into the chairman note.
[Agreement:]
Issue 4-2: Use case for FR2 RedCap UE (Multiple choice)
-	Consider all three use cases in FR2 RedCap UE
-	Industry sensor
-	FFS whether FR2 PC5 as starting point
-	video surveillance
-	FFS whether use FR2 PC5 as starting point
-	wearables use case.
-	FFS whether to reuse FR2 PC3 or defining the new power class
· Other use cases are not precluded
-	For the above use cases
-	Use n261, n257, n258 as example bands for discussion
-	Other bands will be introduced in the release independent way
In this paper, we provide further analysis on RF requirement for FR2 RedCap based on the agreement in last meeting.
FR2 RedCap UE
Based on the agreements in last meeting, it can be observed that only 26~28GHz FR2 bands (n257/n258/n261) were proposed as FR2 RedCap UE exemplary bands. Based on the proposed use cases, it can be summarized that FR2 RedCap UE based on PC3 and PC5 should be further studied and discussed in this meeting.
Observation 1: FR2 RedCap UE based on PC3 and PC5 should be studied and discussed for 26~28GHz FR2 exemplary bands (n257/n258/n261) in this meeting.
For FR2 RedCap UE, there is no need to change the Max TRP and Max EIRP due to regulatory requirement. Thus, the Max TRP and Max EIRP specified for FR2 PC3 and PC5 can be reused for RedCap UE.
Proposal 1: 23dBm Max TRP and 43dBm Max EIRP can be reused for FR2 RedCap UE.
FR2 RedCap UE based on PC5
Referring to the contribution [2], the UE architecture which has dual polarization with 2 panels in vertical and 8 elements per panel was mentioned based on the output of TR 38.824. Considering the power consumption and lower cost and complexity, it’s reasonable to assume 8 elements per panel for industrial sensor and video surveillance.
Proposal 2: 8 elements per panel can be assumed for FR2 RedCap UE based on PC5.
Based on the assumption, we provide the power budget based on PC5 with 8 antenna elements as table 1.
Table 1: Power budget for min peak EIRP
	Parameter
	Unit
	Value

	Band
	
	n257, n258, n261

	Pout per element
	dBm
	11

	# of elements in an array
	
	8

	Total conducted power per polarization
	dBm
	20

	Realized antenna array gain
	dBi
	11

	Polarization gain
	dB
	2.8

	Total implementation loss
	dB
	-8

	Peak EIRP(Minimum)
	dBm
	25.8



Proposal 3: To specify 25.8dBm min peak EIRP for FR2 RedCap UE based on PC5.
And the min peak EIS evaluation is shown below.
Table 2: Min peak EIS evaluation
	Parameter
	Unit
	Value

	Band
	
	n257, n258

	SNR
	dB
	-1

	Bandwidth
	MHz
	100

	Thermal noise
	dBm/Hz
	-174

	Noise Figure
	dB
	10

	Number of antenna in an array
	
	8

	Realized antenna array gain
	dBi
	11

	Total implementation loss
	dB
	-9

	REFSENS
	dBm
	-87.2



Proposal 4: To specify -87.2dBm min peak EIS for FR2 RedCap UE based on PC5 under 100MHz.
Proposal 5: FFS whether to keep spherical coverage requirement at 85%-tile unchanged or further relax for FR2 RedCap UE based on PC5.
FR2 RedCap UE based on PC3
In contribution [3], FR2 RedCap UE was analyzed for wearable device and simplified smartphone. Power class 3 can be a starting point to derive the corresponding requirements for FR2 RedCap UE.
2-elements and 4-elements array can be assumed for FR2 RedCap UE, considering the compact device size and the power consumption.
Proposal 6: 2-elements and 4-elements can be assumed for FR2 RedCap UE based on PC3.
Based the analysis above, we provide power budget based on PC3 with 2 and 4 antenna elements in Table 3. And Min peak EIS evaluation is shown in Table 4.
Table 3: Power budget for min peak EIRP
	Parameter
	Unit
	Value

	Band
	
	n257, n258, n261

	Pout per element
	dBm
	12
	12

	# of elements in an array
	
	2
	4

	Total conducted power per polarization
	dBm
	15
	18

	Realized antenna array gain
	dBi
	5.5
	8.5

	Polarization gain
	dB
	2.5
	2.5

	Total implementation loss
	dB
	-9.6
	-10.6

	Peak EIRP(Minimum)
	dBm
	13.4
	18.4



Table 4: Min peak EIS evaluation
	Parameter
	Unit
	Value

	Band
	
	n257, n258

	SNR
	dB
	-1
	-1

	Bandwidth
	MHz
	100
	100

	Thermal noise
	dBm/Hz
	-174
	-174

	Noise Figure
	dB
	10
	10

	Number of antenna in an array
	
	2
	4

	Realized antenna array gain
	dBi
	5.5
	8.5

	Total implementation loss
	dB
	-9.6
	-10.6

	REFSENS
	dBm
	-80.9
	-82.9


Proposal 7: To specify 13.4~18.4dBm min peak EIRP for FR2 RedCap UE based on PC3.
Proposal 8: To specify -80.9 ~ -82.9dBm min peak EIS for FR2 RedCap UE based on PC3 under 100MHz.
Proposal 9: FFS whether to keep spherical coverage requirement at 50%-tile unchanged or further relax for FR2 RedCap UE based on PC3.
Summary
Based on the analysis and discussion above, all the observations and proposals are listed below:
Observation 1: FR2 RedCap UE based on PC3 and PC5 should be studied and discussed for 26~28GHz FR2 exemplary bands (n257/n258/n261) in this meeting.
Proposal 1: 23dBm Max TRP and 43dBm Max EIRP can be reused for FR2 RedCap UE.
Proposal 2: 8 elements per panel can be assumed for FR2 RedCap UE based on PC5.
Proposal 3: To specify 25.8dBm min peak EIRP for FR2 RedCap UE based on PC5.
Proposal 4: To specify -87.2dBm min peak EIS for FR2 RedCap UE based on PC5 under 100MHz.
Proposal 5: FFS whether to keep spherical coverage requirement at 85%-tile unchanged or further relax for FR2 RedCap UE based on PC5.
Proposal 6: 2-elements and 4-elements can be assumed for FR2 RedCap UE based on PC3.
Proposal 7: To specify 13.4~18.4dBm min peak EIRP for FR2 RedCap UE based on PC3.
Proposal 8: To specify -80.9 ~ -82.9dBm min peak EIS for FR2 RedCap UE based on PC3 under 100MHz.
Proposal 9: FFS whether to keep spherical coverage requirement at 50%-tile unchanged or further relax for FR2 RedCap UE based on PC3.
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