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1 Introduction

It has been discussed how to treat MBR (Multi-band relaxation) in conformance test for more than one year. The purpose of this contribution is to raise new issue in terms of extensibility and testability.
2 Discussion

2.1 MBR core requirement
The latest MBR core requirement is described as below from TS 38.101-2 [1].
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


RAN4 is now defining new FR2 band n259 (39.5 to 43.5 GHz) with completion target of RAN4#94 (Feb-2020). MBR core requirement should be updated when Band n259 is newly introduced. The number of possible combinations is summarized as below. As described in the table, number of combinations increase dramatically with introduction of new FR2 bands. This means RAN4 workload also increase, and maintenance of core and test requirement will be required whenever new FR2 band are introduced.
Observation 1
: Maintenance of MBR will be required in RAN4 and RAN5 whenever new FR2 band is added. Workload of maintenance will increase with number of FR2 bands. 

Table 2.1-1. Extensibility of MBR
	Number of FR2 bands
	Number of possible combinations
	Delta from current spec

	4
(n257, n258, n260, n261)
	11

(= 4C2 + 4C3 + 4C4)
	-

	5
(n257, n258, n259, n260, n261)
	26

(= 5C2 + 5C3 + 5C4 + 5C5)
	+15

	6
(n257, n258, n259, n260, n261, nX)
	57

(= 6C2 + 6C3 + 6C4 + 6C5 + 6C6)
	+46


2.2 MBR impact on testability

MBR value has critical impact on testability issue discussed in RAN5. As described below (from [2]), 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.
This means analysis of testability issue needs to be conducted again if worst case is updated in the future. It is obvious that maximum MBR becomes larger and RAN5 needs to re-discuss if relaxation is required per test case. Some test cases which don’t required relaxation may be categorized as testability issue in the future.
For your reference, ΣMBP = 2.0 dB is proposed as worst case which UEs support all FR2 bands (Band n257, n258, n259, n260, and n261) in [3].
Table 2: Proposed extension of multi-band factors for band n259

	Supported bands
	Peak - spherical adjustment
	N
	0.5*N
	∑MBP
	∑MBS

	n257, n258, n259, n260
n257, n258, n259, n261
n257, n258, n259, n260, n261
	0
	4
	2
	2
	2.25


Observation 2
: Extensibility of MBR has critical impact on RAN5 testability issue.

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


2.3 WF on MBR
Considering extensibility and testability discussed in previous sections, current approach of handling MBR is not optimized for conformance test. Possible solutions are listed as below, and other options are not precluded. LS to RAN4 will be required if Option #3 or #4 are selected.
Considering RAN5 time plan and RAN4 impact, Option 2 can be preferred.

Proposal 1
: To adopt Option #2 as baseline for MBR work.

	#
	Options
	Pros
	Cons
	Impact
on RAN4
	Impact 
on RAN5

	1
	No updates
(To apply current approach and conduct testability analysis again when MBR value is updated)
	No need to update current way in both RAN4 and RAN5.
	RAN5 needs to discuss testability issue whenever new FR2 band is introduced.
	N
	Y

	2
	No updates
(Testability analysis will not be conducted even if MBR worst case is updated in the future)
	No need to update current way in both RAN4 and RAN5.
	There is possibility that appropriate relaxation will not be applied.
	N
	Y

	3
	To set upper limit of MBR and RAN5 will conduct testability analysis based on this worst value.
	No need to conduct testability analysis many of times for RAN5.
	RAN4 needs to define upper limit of MBR considering future extensibility. In addition, excessive relaxation will be applied for many cases.
	Y
	N

	4
	To update MBR core requirement.
(e.g. Per band MBR)
	No need to conduct testability analysis many of time for RAN5.

Certification group (e.g. GCF, PTCRB) can use same approach in LTE.
	RAN4 needs to update core requirement dramatically.
	Y
	N


3 Proposal
Proposal 1
: To adopt Option #2 as baseline for MBR work.

	#
	Options
	Pros
	Cons
	Impact
on RAN4
	Impact 
on RAN5

	2
	No updates
(Testability analysis will not be conducted even if MBR worst case is updated in the future)
	No need to update current way in both RAN4 and RAN5.
	There is possibility that appropriate relaxation will not be applied.
	N
	Y
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