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Discussion and Endorsement
1 Introduction

The definition of MBR (Multi band relaxation) was discussed and updated in core specification [1] during RAN4#94-bis (Apr-2020) by [2], [3]. On the other hand, this MBR value is considered in RAN5 testability discussions. The purpose of this contribution is to discuss this MBR updates impact on RAN5 testability issues.
2 Discussion

2.1 MBR (RAN4#94bis-e)
Based on the LS from RAN5 [4], current MBR definition in core specification was discussed and updated in [2], [3] as below. Discussions and conclusions are captured in the minutes [5] in detail.
Rel-15
There is no conclusion for Rel-15. However, basic concept proposed by [2] got consensus among the WG according to the minutes [5]. In [2], current multi-band framework is still applied. However, upper limit of per band relaxation (0.75 dB) is introduced according to NOTE 4. For example, when UE supports both band n257 and n258 (ΣMBP ( 1.3 dB), UE can reduce band n257 minimum peak EIRP by up to 1.3 dB with previous core version while up to 0.75 dB with the current version. Remaining issue is how to handle newly introduced band like Band n259.
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3

	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
n258, n260
	≤ 1.0
	≤ 0.753

	n257, n261
	0.0
	0.0

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260

n257, n258, n261

n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	NOTE 1:
The requirements in this table are applicable to UEs which support only the indicated bands

NOTE 2:
For supported bands n260 + n261, ΔMBS,n is not applied for band n260

NOTE 3:
For n260, maximum applicable MBS,n is 0.4 dB and MBP,n is 0.75 dB

NOTE 4:
For all bands except n260, the maximum applicable MBP,n and MBS,n is 0.75 dB


Rel-16 and later

Related draft CR [3] was endorsed. New framework “Per band limit” is applied on behalf of the current framework. For example, when UE supports multiple FR2 bands including band n257, UE can reduce band n257 minimum peak EIRP by up to 0.7 dB regardless of how many FR2 bands UE supports.
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3

	
	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	


	
	

	
	
	

	
	
	

	



	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260

Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260

Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257

Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257


2.2 MBR impact on testability

MBR value has critical impact on testability issue discussed in RAN5. As described below (from [6]), it is discussed based on the worst case (maximum MBR value) how much relaxation to be required for each test case. In MOP (EIRP) analysis, MBR = 1.7 dB (value for UEs supporting n257, n258, n260, n261) is selected as worst case.
Table 1: SNR for Priority 1 and 2 Tx test cases
	Test case
	Applicable Frequency Range
[GHz]
	UL signal level [dBm]
	Estimated SNR for total component [dB]
	Proposed ΔSNR 
ΔSNR = 10log10(1+1/SNR),
SNR in linear and defined for total component power
	Proposed relaxation of test requirement

	MOP
(Min Peak EIRP, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	20.7dBm/ChBW
(22.4 – 1.7) 
	17.6+ ΔChBW
	0.1
	0

	
	32.125 GHz ≤ f ≤ 40.8 GHz
	18.9dBm/ChBW
(20.6 – 1.7)
	11.8+ ΔChBW
	0.28
	0


Following table summarizes possible maximum allowed relaxation value for each FR2 band. Regarding FR2a, UEs are allowed to reduce minimum peak EIRP by up to 0.75 dB (Rel-15) or 0.70 dB (Rel-16) according to the latest core requirements. 1.7 dB relaxation for one band is not allowed in the current core requirement.
Table 2.2-1 Maximum allowed relaxation value
	
	
	Rel-15 (Before)
	Rel-15 (After)
	Rel-16 and later

	
	
	EIRP
	SC
	EIRP
	SC
	EIRP
	SC

	FR2a
	n257
	1.70 dB
	1.75 dB
	0.75 dB
	0.75 dB
	0.70 dB
	0.70 dB

	
	n258
	1.70 dB
	1.75 dB
	0.75 dB
	0.75 dB
	0.60 dB
	0.70 dB

	
	n261
	1.70 dB
	1.75 dB
	0.75 dB
	0.75 dB
	0.50 dB
	0.70 dB

	FR2b
	n260
	1.70 dB
	0.40 dB
	0.75 dB
	0.40 dB
	0.50 dB
	0.40 dB

	FR2c
	n259
	NA
	NA
	NA
	NA
	0.50 dB
	0.50 dB


Considering discussions above and RAN5 process (updating only the latest spec), following proposal can be provided.
Proposal 1
: To apply following MBR values (as worst case) to estimate testability for each test case.

	
	Minimum peak EIRP
	Spherical coverage

	FR2a
	0.70 dB
	0.70 dB

	FR2b
	0.50 dB
	0.40 dB

	FR2c
	0.50 dB
	0.50 dB


3 Proposal
Proposal 1
: To apply following MBR values (as worst case) to estimate testability for each test case.

	
	Minimum peak EIRP
	Spherical coverage

	FR2a
	0.70 dB
	0.70 dB

	FR2b
	0.50 dB
	0.40 dB

	FR2c
	0.50 dB
	0.50 dB
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