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1 Introduction

During RAN5#NR4 (Jan-2019), LS capturing RAN5 assumptions for Multi-band relaxation (MB relaxation) was sent to RAN4, and reply LS was approved during RAN4#90 (Feb-2019). The purpose of this contribution is to review this RAN4 LS and discuss how to apply MB relaxation into conformance test.
2 Discussion

2.1 History of MB relaxation discussion
Discussions about MB relaxation can be summarized as below.
	Meeting
	Discussions
	Documents

	RAN4#89 (Nov-2019)
	MB relaxation was defined into TS 38.101-2.
	TS 38.101-2

	RAN5#NR4 (Jan-2019)
	LS capturing RAN5 assumptions for MB relaxation was sent to RAN4.
	R5-190729 [1]

	RAN4#90 (Feb-2019)
	RAN4 has re-discussed MB relaxation.
LS to capture clarification for this requirement was sent to RAN5.
	R4-1902181 [2]

	RAN5#NR5 (Apr-2019)
	To discuss how to implement MB relaxation into conformance spec based on [3].
	R5-193058 [3]


2.2 Review on RAN4 LS [2]
RAN4 assumptions described in [2] can be summarized as below.
· It is the RAN4 understanding that a PASS/FAIL verdict per UE may reduce the readability of the conformance test result and that a verdict per UE per band is more useful.
· It is the RAN4 understanding that these relaxations are UE implementation specific, provided that their sum across all of the FR2 bands supported by the UE is less than or equal to ∑MBP and ∑MBS
· One possible approach may be to allow UE manufacturers to declare which FR2 bands, and specific single row of Table 6.2.1.3-4, the device supports and the set of ∆MBP,n and ∆MBS,n so that the conformance testing procedure can calculate the PASS/FAIL limit by applying the declared relaxation parameter to the single-band limits and thereby determine a PASS/FAIL outcome per band.

· RAN4 can further confirm that a negative relaxation (i.e. tightening of the single-band requirement) was not in the scope of the multi-band band framework agreement.

Observation 1
: MB relaxation is based on 1) UE declaration and 2) Verdict per band by RAN4.
In addition, regarding test point, following RAN4 assumption is also captured in [2].

RAN4 doesn’t mention applicability of “verdict per test point”, and this topic should be concluded by RAN5. Verdict per test point which is same approach as legacy LTE is reasonable from perspective of readability and maintainability.
· Different test points are considered per band and not across bands, and RAN4 has assumed the worst-case performance within a band as a minimum requirement.
Observation 2
: MB relaxation should be based on 3) Verdict per test point.

Proposal 1
: Apply MB relaxation into conformance test with following assumptions

· 1) UE declaration, 2) Verdict per band, 3) Verdict per test point.

Proposal 1 can solve difficulties described in [4] and this approach is reasonable for conformance test.
· RAN5 and Certification bodies (e.g. GCF CAG) can use same approach as LTE.
· MU and related TT can be decreased since RSS will not be applied.
· TE complexity can be reduced and it is advantage especially in early period of NR.

· Testing time can be optimized since we don’t need to conduct all FR2 bands.
2.3 Necessity of updates of RAN4 spec

RAN4 assumptions above (UE declaration, Verdict per band) are not captured in the latest RAN4 specification TS 38.101-2 definitely. These RAN4 assumptions should be captured into the spec if required.

Proposal 2
: To select Option 1.

· Option 1
: Core specification needs not to be updated.

· Option 2
: Core specification needs to be updated to include RAN4 assumptions above.
6.2.1.3
UE maximum output power for power class 3

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.3-1 and 6.2.1.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n. For each combination of supported bands ΔMBP,n and ΔMBS,n apply to each supported band n, such that the total relaxations, ∑MBP and ∑MBS, across all supported bands shall not exceed the total value indicated in Table 6.2.1.3-4.

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
	≤ 1.0
	≤ 0.753

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260
	≤ 1.7
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	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


3 Proposal
Proposal 1
: Apply MB relaxation into conformance test with following assumptions

· 1) UE declaration, 2) Verdict per band, 3) Verdict per test point.

Proposal 2
: To select Option 1.

· Option 1
: Core specification needs not to be updated.

· Option 2
: Core specification needs to be updated to include RAN4 assumptions above.
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