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Discussion and Endorsement
1 Introduction

Concept of multi-band relaxation was introduced into TS 38.101-2 [1] during RAN4#89 (Nov-2018). Moreover, common understanding to this relaxation is discussed in [2] during RAN5#NR4 (Jan-2019). The purpose of this contribution is to discuss how to implement this relaxation into conformance test spec based on [2].
Common understanding in [2] is not concluded and discussions and proposals in this document are based on some assumptions.

2 Discussion

2.1 RAN5 (conformance test) impact
Unless otherwise stated, UE supporting Band n257, n258, n260, and n261 is considered as example in this section.
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3

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

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753


· Case #1
: How to conclude verdict among supporting bands
· Assumption
: All supporting bands are regarded as FAIL if sum of MBP/S exceeds criteria ∑MBP/S.
Regarding how to conclude verdict among supporting bands, following two options can be considered.
· Option 1-1
: Conclude one verdict for all supporting bands
· Option 1-2
: Conclude verdict per operating band
	Option
	Pros
	Cons

	1-1
	RAN4 intention (core requirement) is introduced into conformance test correctly.
	Testing all supporting bands are required and test volume will increase.
TE supporting all FR2 bands are required (Note 1).

	1-2
	Test volume can be optimized.
TE supporting all FR2 bands are not required (Note 1).
	RAN4 intention (core requirement) is not introduced into conformance test completely (Note 2).


Regarding Note 1, when operator or manufacturer develop UEs (e.g. Band n257 for main band, and n258, 260, 261 for roaming band), they need to prepare test equipment supporting all FR2 bands. If approach that we can conclude verdict per band is introduced to conformance test, it is beneficial from perspective of test environment and test optimization.
Regarding Note 2, if UE are regarded as PASS in Band n257 only by only measured data of Band n257, following case which is accurately FAIL in core requirement will not be detected.
	#
	n257
	n258
	n260
	n261
	∑
	∑MBP
	Verdict

	11
	0.00
	0.00
	1.00
	1.00
	2.00
	1.70
	FAIL


· Case #2
: How to conclude verdict among test parameters
· Assumption
: MB calculation will be done among test parameters.
Regarding how to conclude verdict among test parameters, following two options can be considered. If Option 1-1 is selected, Option 2-1 is required. If Option 1-2 is selected, Option 2-2 can be used.
· Option 2-1
: Conclude verdict for all test parameters
· Option 2-2
: Conclude verdict per test parameter
· Case #3
: How to conclude verdict in retesting
In case UE is FAIL with measured value in #31, and characteristics in Band n257 is improved (1.00 to 0.50 dB) after some UE updates, which band should be retested.

· Option 3-1
: Only Band n257
· Option 3-2
: All band shall be retested.
	#
	n257
	n258
	n260
	n261
	∑
	∑MBP
	Verdict

	31
	1.00 -> 0.50
	0.00
	0.00
	1.00
	2.00 -> 1.50
	1.70
	FAIL

	32
	0.50
	0.50
	0.00
	1.00
	2.00
	1.70
	FAIL


First, if Option 1-2 can be applied to conformance test, Option 3-1 is selected and this discussion is no need. If Option 1-1 is adopted, we need to select either Option 3-1 or 3-2. With Option 3-1, degradation by improving band n257 to other bands is not considered. Even if characteristics in band n257 is improved, there is possibility characteristics in other bands become worse like #32.
Considering discussions above, following options are considered for how to introduce MB relaxation into conformance test specification. Pros and cons of each option are summarized in table 2.1-1.
· Option #01
: No MB relaxation
· MB relaxation will not be introduced into conformance test spec.

· Option #02
: UE declaration (verdict per band)

· UEs declare MBP/S for each supporting FR2 band before testing.

· UEs are regarded as FAIL in each band and parameter, if measured value exceeds declared value.
· Option #03a
: Alignment to core requirement
· UEs are regarded as PASS/FAIL after testing all supporting bands and parameters.
· Only one verdict will be applied to supporting bands. (PASS [n257, n258, n260, n261])
· All bands and parameters shall be retested after UE updates. (Option 3-2)

· Option #03b
: Alignment to core requirement

· UEs are regarded as PASS/FAIL after testing all supporting bands and parameters.

· Only one verdict will be applied to supporting bands. (PASS [n257, n258, n260, n261])

· Only updated band or parameter shall be retested after UE updates. (Option 3-1)

· Option #04a
: Approach for early conclusion
· UEs are regarded as PASS/FAIL per band.

· If measured value fulfils core requirement without relaxation, verdict in this band can be regarded as PASS.

· If measured value exceed core requirement without relaxation, test the other supporting bands.
· All bands and parameters shall be retested after UE updates. (Option 3-2)

· Option #04b
: Approach for early conclusion
· UEs are regarded as PASS/FAIL per band.

· If measured value fulfils core requirement without relaxation, verdict in this band can be regarded as PASS.

· If measured value exceed core requirement without relaxation, test the other supporting bands.

· Only updated band or parameter shall be retested after UE updates. (Option 3-1)

Table 2.1-1 Pros and Cons for each Option
	Option
	Pros
	Cons

	#01
	Same approach in LTE/FR1 can be reused.
	Difference from core requirement, and UE performance are required additionally.

	#02
	Testing can be done per band and similar approach in LTE/FR1 can be reused.
	[Difference from core requirement], and UE declaration is needed.

	#03a
	Core requirement can be specified in conformance test completely.
	Testing all supporting bands are required and test volume will increase. TE supporting all FR2 bands are required. Huge time for retesting.

	#03b
	Core requirement can be specified in conformance test almost completely. Retesting is optimized.
	Testing all supporting bands are required and test volume will increase. TE supporting all FR2 bands are required. Some specific case described in case #3 can’t be detected.

	#04a
	Testing (verdict) can be done per band. Same approach in LTE/FR1 can be reused if UE performance fulfil core requirement without MB relaxation.
	Testing all supporting bands and TE supporting all bands are required if measured value exceeds requirement without relaxation in each FR2 band. Huge time for retesting.

	#04b
	Testing (verdict) can be done per band. Same approach in LTE/FR1 can be reused if UE performance fulfil core requirement without MB relaxation. Retesting is optimized.
	Testing all supporting bands and TE supporting all bands are required if measured value exceeds requirement without relaxation in each FR2 band. Some specific case described in case #3 can’t be detected.


2.2 Certification (GCF/PTCRB) impact

Introduction of MB relaxation into conformance spec has impact on not only 3GPP RAN5 but also certification groups such as GCF or PTCRB. In this section two critical open issues are described, and RAN5 needs to define conformance spec considering these problems.
2.2.1 Definition of Sub-WIs in certification groups
Certification groups (e.g. GCF CAG) establishes Sub-WIs for each operating band, and certification or validation are defined per band. However with Option 3a/3b (and 4a/4b), testing will be conducted among more than one band and current approach may not be used. Updates of procedure in certification groups are required.
2.2.2 Difficulty of TE implementation
With Option 3a/3b (and 4a/4b), to support all FR2 bands may be required for test equipment in order to get validations. Of course, to support both FR2 range (28GHz and 40GHz) is challenging especially in early period of NR. In order to meet market demand to get validation earlier, approach of conformance test to reduce additional difficulties are required.
3 Proposal
· Proposal 1
: Select WF on MB relaxation from following options.
· Define conformance test spec in RAN5 not to affect current approach in certification groups.
· Select Option from Option #01 to #04b.

· Send LS for RAN4 to share open issues and update core requirement to deal with the issues.
· Send LS for certification groups and ask them to update their approach based on agreements in RAN5.
0Reference
[1] TS 38.101-2

: “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone (Release 15) (V15.4.0 draft)”
[2] R5-190121

: “Common understanding to multiband relaxation”, NTT DOCOMO, INC., RAN5#NR4
PAGE  
3

