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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN4#89 meeting defined multiband relaxation requirements for peak and spherical EIRP. RAN5#4-5G-NR Adhoc, however, sent an LS for clarifying RAN4 assumption [1] to develop their test specification. This contribution addresses clarification of RAN4’s common understanding of the multiband relaxation requirements. Based on the discussion result, an LS reply [2] should be sent to RAN5.
 Discussion
Base line assumption of multi-band relaxation requirement
This section provides RAN5 assumptions (questions) and discuss RAN4 understanding on them. Below is RAN5 questions described in [1] (attached excel file). There are some assumptions of RAN5 in that. This contribution aims at clarifying RAN4 views on those aspects.
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For assumption 1, in the RAN4#89, there was no discussion on whether UE declares relaxation value for each band or not. ΔMBP/S is calculated between measurement results and peak or spherical requirement. In our understanding, it depends on RAN5 test spec on whether UE declares ΔMBP/S for each band or not. 
For assumption 2, and 4, whether bands are supported or not itself depends on UE capability. Hence, in order to consider a UE as “PASS”, at least all the relevant requirements for bands whose capabilities are signalled by the UE. In the cases of Example 1 and 2 (above RAN5 LS on assumption 4), UE is considered “FAIL” since if capability of 4-bands are set. Note that in the first place, if UE does not set capability of a certain band, that band cannot be tested. Then, it is passed that capablity of 3-bands (except for n260) are set even though the UE has designed as including n260 (of course, ΣMBP/S shall be re-calculated as supporting 3-band case). 
Based on the understanding, below proposal is made with regard to assumption 1, 2 and, 4 of above RAN5 LS (same understanding as RAN5).
Proposal 1: ΔMBP/S is defined based on measured value, the pass/fail judgment is not done at each supporting band but for a UE (do not consider which band is pass or fail).
Proposal 2: ΣMBP/S is calculated based on the ΔMBP/S, the pass/fail judgment is done whether ΣMBP/S exceed requirement value or not.

For assumption 3, margin for EIRP ΔMBP/S has not been discussed in RAN4.The margin against requirement in a band should not be included in calculation of ΣMBP/S. If it allows, it means there is no limit for a band in effect and it is large impact on NW design. The requirement does not work as minimum requriment. There is not such kind of background in the past RAN4 discussion, so, proposal 3 is made as follows.
Proposal 3: Even if a band has margin against requirement, the margin is not taken into account on ΣMBP/S calculation.

For assumption 5, one single ΔMBP/S value is developed for each band. The worst value shall be adopted among all the defined test points for each of the bands since regardless of the CHBW, SCS and position of the CHBW etc., the UE has to fulfil all the corresponding requirements. Then, these are used for ΣMBP/S Thus, our understanding is that RAN5 assumption is correct. 
Proposal 4: The worst value among the test points is selected as ΔMBP/S for the band. 

Conclusion
In this contribution, some clarification for multi-band relaxation requirement is discussed based on the assumption of [1]. Bellows are proposed as RAN4 common understanding. Based on the agreement, LS reply [2] should be sent to RAN5.

Proposal 1: ΔMBP/S is defined based on measured value, the pass/fail judgment is not done at each supporting band but for a UE (do not consider which band is pass or fail).
Proposal 2: ΣMBP/S is calculated based on the ΔMBP/S, the pass/fail judgment is done whether ΣMBP/S exceed requirement value or not.
Proposal 3: Even if a band has margin against requirement, the margin is not taken into account on ΣMBP/S calculation.
Proposal 4: The worst value among the test points is selected as ΔMBP/S for the band. 
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Unless otherwise stated, UE supporting Band n257, n258, n260, and n261 is considered as example.
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[Asuumption 1] : Definition of MB relaxation

RAN5's assumption

Optioin 1a

Option 1a

ΔMBP/S is defined based on measured value. If sum of ΔMBP/S is lower than ΣMBP/S, UEs are regarded as 3GPP compliant (PASS).

Only one Verdict (PASS/FAIL) will be concluded for UEs.

Option 1b

UEs declare ΔMBP/S for each supporting FR2 band to fulfil MB relaxation requirement ΣMBP/S before testing.

If measured value exceeds declared ΔMBP/S in each band, UEs are regarded as FAIL in this band even if Σ [Measured value] smaller than ΣMBP/S.

Verdict (PASS/FAIL) wil be concluded per supporting band.

Option 1a
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Assumption 2] : FAILed band(s) in followting case

RAN5's assumption

Optioin 2a

n257

n258

n260

n261

Σ

MBp

Minimum requirement [dBm]

22.4

22.4

20.6

22.4

-

Measured Value [dBm]

21.4

23.4

19.6

22.4

-

ΔMBp,nX [dB]

1.0

0.0

1.0

0.0

2.0

1.7

Option 2a

UEs are regarded as FAIL (All supporting bands (n257, n258, n260, n261))

Option 2b

FR2 bands which exceed criteria (n257, n260)
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Assumption 3] : Applicability of margin to the criteria (n260 as example)

RAN5's assumption

Optioin 3a

n257
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Σ

MBp

Minimum requirement [dBm]

22.4

22.4

20.6

22.4

-

Measured Value [dBm]

21.4

20.4

23.6

22.4

-

ΔMBp,nX [dB]

1.0

2.0

[0.0] or [-3.0]

0.0

[3.0] or [0.0]

1.7

Option 3a

Only exceeded values (> 0) are considered for MB calculation

Option 3b

Σ

 

can be decrease if there is margin (< 0) in some FR2 bands.
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Assumption 4] : Failed band(s) in forllowing cases

- Regarding Upper limit of  ΔMBS,n in band n260 (Note 3 : For n260, maximum applicable ΔMBS,n is 0.4 dB)

RAN5's assumption

Optioin 4a

Example 1

n257

n258

n260

n261

Σ

MBs

Minimum requirement [dBm]

22.4

22.4

20.6

22.4

-

Measured Value [dBm]

22.2

22.4

20.1
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-

ΔMBs,nX [dB]

0.2

0.0

0.5

0.0
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Example 2

n257
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Σ

MBs

Minimum requirement [dBm]

22.4

22.4

20.6

22.4

-

Measured Value [dBm]

22.4

22.4

20.1

22.4

-

ΔMBs,nX [dB]

0.0

0.0

0.5

0.0

0.5

1.75

Option 4a

UEs are regarded as FAIL (All supporting bands (n257, n258, n260, n261))

Option 4b

FR2 bands which exceed criteria of Spherical coverage (n257, n260)

Option 4c

Only Band n260
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Assumption 5] : How to conclude verdict (PASS/FAIL)

- Regarding MB calculation among test parameters

RAN5's assumption

Optioin 5a

RAN5 conformance test conducts each test case with some test parameters (test points).

In MOP (Minimum peak EIRP) case, following three test points are selcted.

Test point

Environment

Frequency

ChBW

SCS

OFDM waveform

Mod

#1

NC

Low range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

#2

NC

Mid range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

#3

NC

High range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

In case each test point (Tp#1 to #3) fulfils the criteria while worst case doesn’t, RAN5 conclude this UE is regarded as FAIL.

Test point

n257

n258

n260

n261

Σ

MBp

ΔMBp,nX [dB]

Tp#1

0.2

0.7

0.0

0.1

1.0

1.7

Tp#2

0.4

0.2

0.8

0.2

1.6

1.7

Tp#3

0.6

0.0

0.0

1.0

1.6

1.7

Worst case

0.6

0.7

0.8

1.0

3.1

1.7

Option 5a

FAIL (MB calculation will be done among test parameters)

Option 5b

PASS (MB calculation will be done in each test parameter)
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Assumption 4] : Failed band(s) in forllowing cases

- Regarding Upper limit of  ΔMBS,n in band n260 (Note 3 : For n260, maximum applicable ΔMBS,n is 0.4 dB)

RAN5's assumption

Optioin 4a

Example 1
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Minimum requirement [dBm]
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22.4
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-

Measured Value [dBm]

22.2

22.4

20.1
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-

ΔMBs,nX [dB]

0.2

0.0

0.5

0.0

0.7

1.75

Example 2
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Minimum requirement [dBm]

22.4

22.4

20.6

22.4

-

Measured Value [dBm]

22.4

22.4

20.1

22.4

-

ΔMBs,nX [dB]

0.0

0.0

0.5

0.0

0.5
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Option 4a

UEs are regarded as FAIL (All supporting bands (n257, n258, n260, n261))

Option 4b

FR2 bands which exceed criteria of Spherical coverage (n257, n260)

Option 4c

Only Band n260
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Assumption 5] : How to conclude verdict (PASS/FAIL)

- Regarding MB calculation among test parameters

RAN5's assumption

Optioin 5a

RAN5 conformance test conducts each test case with some test parameters (test points).

In MOP (Minimum peak EIRP) case, following three test points are selcted.

Test point

Environment

Frequency

ChBW

SCS

OFDM waveform

Mod

#1

NC

Low range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

#2

NC

Mid range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

#3

NC

High range

100 MHz

60 kHz

DFT-s-OFDM

QPSK

In case each test point (Tp#1 to #3) fulfils the criteria while worst case doesn’t, RAN5 conclude this UE is regarded as FAIL.
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Worst case

0.6

0.7
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1.7

Option 5a

FAIL (MB calculation will be done among test parameters)

Option 5b

PASS (MB calculation will be done in each test parameter)
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Unless otherwise stated, UE supporting Band n257, n258, n260, and n261 is considered as example.
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[Asuumption 1] : Definition of MB relaxation

RAN5's assumption

Optioin 1a

Option 1a

ΔMBP/S is defined based on measured value. If sum of ΔMBP/S is lower than ΣMBP/S, UEs are regarded as 3GPP compliant (PASS).

Only one Verdict (PASS/FAIL) will be concluded for UEs.

Option 1b

UEs declare ΔMBP/S for each supporting FR2 band to fulfil MB relaxation requirement ΣMBP/S before testing.

If measured value exceeds declared ΔMBP/S in each band, UEs are regarded as FAIL in this band even if Σ [Measured value] smaller than ΣMBP/S.

Verdict (PASS/FAIL) wil be concluded per supporting band.

Option 1a
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Option 1b
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Assumption 2] : FAILed band(s) in followting case

RAN5's assumption

Optioin 2a
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Option 2a

UEs are regarded as FAIL (All supporting bands (n257, n258, n260, n261))

Option 2b

FR2 bands which exceed criteria (n257, n260)
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Assumption 3] : Applicability of margin to the criteria (n260 as example)

RAN5's assumption

Optioin 3a
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Option 3a

Only exceeded values (> 0) are considered for MB calculation

Option 3b

Σ

 

can be decrease if there is margin (< 0) in some FR2 bands.


