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1
Introduction
In the previous RAN4 #88 meeting, RAN4 has collected the data set on peak and spherical coverage relaxations for EIRP requirements at FR2 as shown in Table 1. 

Table 1: Available multi-band relaxation data

	Case
	Supported bands
	Band
	Peak relaxation
	Spherical relaxation

	
	
	
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]

	8
	n257, n258
	n257
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258
	n258
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	7
	n258, n260
	n258
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260
	n260
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	6
	n258, n261
	n258
	
	1.0
	FFS
	
	2.0
	
	
	0.0
	FFS
	
	2.0
	

	
	n258, n261
	n261
	
	0.5
	FFS
	
	2.0
	
	
	0.0
	FFS
	
	2.0
	

	5
	n260, n261
	n260
	0.0
	0.0
	FFS
	
	
	
	1.6
	0.0
	FFS
	
	
	

	
	n260, n261
	n261
	0.0
	0.0
	FFS
	
	
	
	0.0
	0.0
	FFS
	
	
	

	4
	n257, n258, n261
	n257
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258, n261
	n258
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258, n261
	n261
	
	0.5
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	3
	n257, n260, n261
	n257
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n257, n260, n261
	n260
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n257, n260, n261
	n261
	
	0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	2
	n258, n260, n261
	n258
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260, n261
	n260
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260, n261
	n261
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	1
	n257, n258, n260, n261
	n257
	2.1
	
	FFS
	1.8
	
	2.0
	1.9
	
	FFS
	2.4
	
	2.0

	
	n257, n258, n260, n261
	n258
	2.1
	
	FFS
	1.8
	
	2.0
	2.0
	
	FFS
	2.4
	
	2.0

	
	n257, n258, n260, n261
	n260
	1.5
	
	FFS
	0.0
	
	2.0
	1.8
	
	FFS
	1.3
	
	2.0

	
	n257, n258, n260, n261
	n261
	2.0
	
	FFS
	1.8
	
	2.0
	1.2
	
	FFS
	2.4
	
	2.0


So, we also provide the possible relaxation levels for multi-band supporting NR UE at FR2 based on antenna characteristics and initial simulation results the EIRP relaxed levels for multi-band UE from single band UE.
2
Antenna Performance and difference 
Based on using common RF platform, we consider four different type UEs for FR2 UE as below.
1) Asian + EU model            : Supporting n257 + n258 (Case 8)
2) Asian + US model

   : Supporting n257 + n260 + n261 (Case 5)
3) US + EU model   

   : Supporting n258+ n260+ n261 (Case 2)
4) Global (Asian + US + EU) model: Supporting n257+ n258 + n260+ n261 (Case 1)
As agreed in ad-hoc meeting, Case 5 (n260+n261) is first priority and then above 4 cases are second priority in rel-15 and future release.
Proposal 1: Case 5 (n260+n261) is first priority and then above 4 cases are second priority in rel-15 and future release.
Considering the dipole antenna characteristics, we share the antenna performance according to supporting operating bands as shown in Figure 1.
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Figure1. Antenna characteristics at FR2
From the antenna characteristics and initial simulation results for the expected EIRP levels according to supporting multi-band combination UE from the single band supporting UE, we propose the multi-band relaxation levels as shown in Table 2.
Table 2: Proposed multi-band relaxation levels for FR2 NR UE

	Case
	Supported bands
	Band
	Peak Relaxation ΔTMBP [dB]
	Spherical relaxation

ΔTMBS [dB]

	8
	n257, n258
	n257
	1.0
	1.0

	
	n257, n258
	n258
	1.0
	1.0

	7
	n258, n260
	n258
	1.0
	1.0

	
	n258, n260
	n260
	1.0
	1.0

	6
	n258, n261
	n258
	1.5
	1.5

	
	n258, n261
	n261
	1.0
	1.0

	5
	n260, n261
	n260
	0.0
	1.0

	
	n260, n261
	n261
	0.0
	0.0

	4
	n257, n258, n261
	n257
	1.5
	1.5

	
	n257, n258, n261
	n258
	1.5
	1.5

	
	n257, n258, n261
	n261
	1.0
	1.0

	3
	n257, n260, n261
	n257
	1.5
	1.5

	
	n257, n260, n261
	n260
	1.5
	1.5

	
	n257, n260, n261
	n261
	1.5
	1.5

	2
	n258, n260, n261
	n258
	2.0
	2.0

	
	n258, n260, n261
	n260
	2.0
	2.0

	
	n258, n260, n261
	n261
	1.5
	1.5

	1
	n257, n258, n260, n261
	n257
	2.0
	2.0

	
	n257, n258, n260, n261
	n258
	2.0
	2.0

	
	n257, n258, n260, n261
	n260
	2.0
	2.0

	
	n257, n258, n260, n261
	n261
	2.0
	2.0


Proposal 2: The proposed multi-band relaxation levels in Table 2 should be consider to determine the ΔTMBP and ΔTMBS. The required multi-band relaxation levels should be derived as average manner with the proposed data from interested companies.

3
Conclusion
In this paper, we would like to propose the multi-band relaxation levels based on supporting multi-band combinations. Based on the antenna performance, we propose as below
Proposal 1: Case 5 (n260+n261) is first priority and then above 4 cases are second priority in rel-15 and future release.
Proposal 2: The proposed multi-band relaxation levels in Table 2 should be consider to determine the ΔTMBP and ΔTMBS. The required multi-band relaxation levels should be derived as average manner with the proposed data from interested companies.
4
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