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Discussion and Endorsement
1 Introduction

Discussion on Multi-band relaxation (MB relaxation) was kicked-off at RAN5#NR4 (Jan-2019), and LS [1] to capture RAN5 assumptions was sent to RAN4. In addition, it was proposed that how to apply MB relaxation into conformance test in [2]. The purpose of this contribution is to provide some options which can remove difficulties in [2].
2 Discussion

Possible options about how to adopt MB relaxation into conformance test are listed as below. With proposal in [2], Option 2 is beneficial for conformance test to avoid many difficulties (e.g. delay of validation, TE implementation).
· Option 1
: Only one verdict for UE (Completely align to core requirement)
· Option 2
: Verdict per band (Some optimization to core requirement)
· Option 2.1
: UE declaration
· Option 2.2
: Set relaxation limit per band
· Option 2.3
: Not applying MB relaxation
2.1 Option 2 (Verdict per band)
Pros and Cons by adopting Option 2 (Verdict per band) can be summarized as below.

	Option
	Pros
	Cons

	1
	Core requirement can be applied to conformance test completely.
	Many difficulties as listed in [2]

- Updates in RAN5/GCF process are required.

- MU/TT becomes much larger.
- Testing time increases.

- TE needs to support all FR2 bands.

- Delay of validation

	2
	Existing process can be reused, and difficulties listed in [2] can be removed.
	Not aligning to core requirement completely.

(Test becomes more tighten/relaxed in some cases)


Example of Option 2 Cons
- UE supports Band n257 and n258 (ΣMBP ≤ 1.3).

As an example of tighten case (Case A), Band n258, which exceeds per band limit will be regarded as FAIL though sum of ΔMBP satisfies core requirement (1.2 dB < 1.3 dB).
On the other hand, as an example of relaxed case (Case B), Band n257 will be regarded as PASS though sum of ΔMBP doesn’t satisfy core requirement (2.2 > 1.3 dB).
	Case
	
	n257
	n258
	Σ

	A
	Core req. [dBm]
	22.4
	22.4
	-

	(Tighten)
	Measured value [dBm]
	22.2
	21.4
	-

	
	ΔMBP [dB]
	0.2
	1.0
	1.2 (< 1.3)

	
	Per band limit [dB] (e.g. UE declared value)
	0.6
	0.7
	1.3

	
	Verdict
	PASS
	FAIL
	-

	B
	Core req. [dBm]
	22.4
	22.4
	-

	(Relaxed)
	Measured value [dBm]
	22.2
	20.4
	-

	
	ΔMBP [dB]
	0.2
	2.0
	2.2 (> 1.3)

	
	Per band limit [dB] (e.g. UE declared value)
	0.6
	0.7
	1.3

	
	Verdict
	PASS
	FAIL
	-


2.2 Approach for Option 2
This section describes three possible options to adopt Option 2 (verdict per band).
Option 2.1 (UE declaration)
· Step 1

: UE vendor declares per band limit before testing to satisfy core requirement (ΣMBP/S).
· Step 2

: If measured value exceeds declared limit, corresponding FR2 band to be regarded as FAIL.
Example

UE supports Band n257, n258, n260, and n261 (ΣMBP ≤ 1.7).

	
	
	n257
	n258
	n260
	n261
	Σ

	UE_1a
	Core req. [dBm]
	22.4
	22.4
	20.6
	22.4
	-

	
	Measured value [dBm]
	22.0
	22.0
	20.5
	22.0
	-

	
	ΔMBP [dB]
	0.4
	0.4
	0.1
	0.4
	1.3

	
	UE declared value [dB]
	0.4
	0.4
	0.4
	0.5
	1.7

	
	Verdict
	PASS
	PASS
	PASS
	PASS
	-

	UE_1b
	Core req. [dBm]
	22.4
	22.4
	20.6
	22.4
	-

	
	Measured value [dBm]
	22.0
	22.6
	20.5
	22.0
	-

	
	ΔMBP [dB]
	0.4
	0.0
	0.1
	0.4
	0.9

	
	UE declared value [dB]
	1.0
	0.3
	0.0
	0.4
	1.7

	
	Verdict
	PASS
	PASS
	FAIL
	PASS
	-


Option 2.2 (Set relaxation limit per band)
· Step 1

: Set relaxation limit X per band by “X = ΣMBP/S / (number of supporting FR2 band)”.

· If X > 0.4 in Band n260 (Spherical coverage), Xn260 to be set as 0.4 considering NOTE 3.

· NOTE 3
: For n260, maximum applicable MBS,n is 0.4 dB
· Step 2

: If measured value exceeds limit X, corresponding FR2 band to be regarded as FAIL.
Example

UE supports Band n257, n258, n260, and n261 (ΣMBP ≤ 1.7).

	
	
	n257
	n258
	n260
	n261
	Σ

	UE_1a
	Core req. [dBm]
	22.4
	22.4
	20.6
	22.4
	-

	
	Measured value [dBm]
	22.0
	22.0
	20.5
	22.0
	-

	
	ΔMBP [dB]
	0.40
	0.40
	0.10
	0.40
	1.30

	
	Per band limit X [dB]
	0.43
	0.43
	0.43
	0.43
	1.70

	
	Verdict
	PASS
	PASS
	PASS
	PASS
	-

	UE_1b
	Core req. [dBm]
	22.4
	22.4
	20.6
	22.4
	-

	
	Measured value [dBm]
	22.0
	22.6
	20.0
	22.0
	-

	
	ΔMBP [dB]
	0.40
	0.00
	0.60
	0.40
	1.4

	
	Per band limit X [dB]
	0.43
	0.43
	0.43
	0.43
	1.7

	
	Verdict
	PASS
	PASS
	FAIL
	PASS
	-


Yellow highlighted values are calculated limit X.
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3 (0.65)
	≤ 1.25 (0.63)

	n258, n260
	≤ 1.0 (0.50)
	≤ 0.75 (0.38)

	n258, n261
	≤ 1.0 (0.50)
	≤ 1.25 (0.63)

	n260, n261
	0.0
	≤ 0.75 (0.38)

	n257, n258, n261
	≤ 1.7 (0.57)
	≤ 1.75 (0.58)

	n257, n260, n261
	≤ 0.5 (0.17)
	≤ 1.25 (0.42)

	n258, n260, n261
	≤ 1.5 (0.50)
	≤ 1.25 (0.42)

	n257, n258, n260, n261
	≤ 1.7 (0.43)
	≤ 1.75 (0.44)


Option 2.3 (Not applying MB relaxation)
· Step 1

: If measured value exceeds original core requirement, which is without MB relaxation, corresponding FR2 band to be regarded as FAIL.
Example

UE supports Band n257, n258, n260, and n261 (ΣMBP ≤ 1.7).

	
	
	n257
	n258
	n260
	n261
	Σ

	UE_1a
	Core req. [dBm]
	22.4
	22.4
	20.6
	22.4
	-

	
	Measured value [dBm]
	22.0
	22.0
	20.5
	22.0
	-

	
	ΔMBP [dB]
	0.4
	0.4
	0.1
	0.4
	1.3

	
	Applied relaxation [dB]
	0.0
	0.0
	0.0
	0.0
	0.0

	
	Verdict
	FAIL
	FAIL
	FAIL
	FAIL
	-


Pros and Cons for each option can be summarized as below.
	Option
	Pros
	Cons

	2.1
	Vendors can receive flexibility of UE performance.
	Additional work is required for testing. (Note 1)
TE still needs to consider worst case (Note 2)
(MB relaxation = 1.7 or 1.75 dB).

	2.2
	Test requirement (criteria) can be defined uniquely.
Worst case is improved (1.7 to 0.65 dB). (Note 2)

NW design becomes easier (Note 3)
	Lack of flexibility

	2.3
	Power level (lower edge of criteria) is the highest.
	Most tighten test requirement


Regarding Note 1, following additional work is required with Option 2.1 (UE declaration).

· UE vendors needs to declare limit per band, and some adjustment between UE vendors and Operators/Test houses are required since there is no capability for this declaration.

· We need to apply UE declared value to TE before testing per UE.
Regarding Note 2, TE needs to consider 1.7 dB relaxation (20.7 dB = 22.4 - 1.7) with Option 2.1, while TE only needs to consider 0.65 dB relaxation (21.75 dB = 22.4 - 0.65) with Option 2.2. This optimization with Option 2.2 can reduce impact about Low PSD issue.

Regarding Note 3, test requirement becomes fixed value with Option 2.2, and it is beneficial for operators and NW vendors to design their NW. They can assume UEs’ minimum power (e.g. 21.75 dBm), and design their NW with this assumption. On the other hand, with Option 2.1, UEs’ minimum power has range from 20.7 to 22.4, this situation causes difficulty for structuring NW.
Considering discussions above, following proposal can be provided.
Proposal 1
: Adopt Option 2.2 for MB relaxation.

3 Proposal
Proposal 1
: Adopt Option 2.2 for MB relaxation.
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