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Discussion and Endorsement
1 Introduction

FR1 MU for sum of power test cases were updated in [1] in terms of applicability of RSS. The purpose of this contribution is to propose corresponding TT based on MU updates and existing WF.
2 Discussion

2.1 UL-MIMO
With proposals in [1], there is no difference between MU for legacy cases and MU for UL-MIMO cases, and same TT should be applied to UL-MIMO cases except for relative power tolerance based on the following endorsement in [2].
- Proposal 2
: In case MUUL-MIMO = MUSA, same WF in [1] to be applied to corresponding FR1 TCs.

Proposal 1a
: TTUL-MIMO = TTNON UL-MIMO for sum of power test cases except for relative power tolerance.
	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz

	6.2D.1 UE maximum output power for UL-MIMO
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz

±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz

±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	[Proposal 1a]
f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz


Regarding relative power tolerance, with proposals in [1], MU for UL-MIMO becomes larger than MU for legacy as described in following table. RAN5 needs to decide how to define TT from following options.
	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.3.4.3 Power Control Relative power tolerance
	±0.7 dB, BW ≤ 40MHz

±1.0 dB, 40MHz < f ≤ 100MHz
	0.7 dB, BW ≤ 100MHz

	6.3D.4.2 Relative Power tolerance
	±0.9 dB, BW ≤ 40MHz

±1.4 dB, 40MHz < f ≤ 100MHz
	TBD


	Options
	Test Tolerance
	Comments

	1
	0.7 dB, BW ≤ 100MHz
	TTUL-MIMO = TTNON UL-MIMO

	2
	1.4 dB, BW ≤ 100MHz
	TTUL-MIMO = MUUL-MIMO

	3
	1.1 dB, BW ≤ 100MHz
	TTUL-MIMO = TTNON UL-MIMO + (MUUL-MIMO - MUNON UL-MIMO)

	4
	0.7 dB, BW ≤ 40MHz

1.4 dB, 40MHz < f ≤ 100MHz
	Option 1 + Option 2

	5
	0.7 dB, BW ≤ 40MHz

1.1 dB, 40MHz < f ≤ 100MHz
	Option 1 + Option 3

	6
	TBD
	TT to be defined in RAN5#84 (Aug-2019)


Proposal 1b
: RAN5 to select Option [x] for relative power tolerance TT.
2.2 NSA

Proposal 2
: TTNSA = TTSA for sum of power test cases.
Regarding intra-band contiguous cases, with proposals in [1], there is no difference between MU for SA cases and MU for NSA cases, and same TT should be applied to NSA cases.

	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz

	6.2B.1.1 UE Maximum Output Power for Intra-Band Contiguous EN-DC
	f ≤ 3.0GHz

±0.7 dB, BWagg ≤ 40MHz
±1.4 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BWagg ≤ 20MHz
±1.5 dB, 20MHz < BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
	[Proposal 2]
f ≤ 3.0GHz

0.7 dB, BWagg ≤ 40MHz
1.0 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BWagg ≤ 100MHz


Regarding intra-band non-contiguous and inter-band cases, with proposals in [1], MU for NSA becomes less than or equal to MU for corresponding SA. In this situation, there is no reason to update TT value of NSA.
	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz

	6.2B.1.2 UE Maximum Output Power for Intra-Band Non-Contiguous EN-DC /
6.2B.1.3 UE Maximum Output Power for Inter-Band EN-DC within FR1
	Maximum MU among LTE MU (36.521-1) and NR SA MU (38.521-1).
NR SA
f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
LTE
BW ≤ 20MHz

±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.3 dB, 4.2GHz < f ≤ 6GHz
	[Proposal 2]
fNR ≤ 3.0GHz

0.7 dB, BWNR ≤ 40MHz
1.0 dB, 40MHz < BWNR ≤ 100MHz
3.0GHz < fNR ≤ 6.0GHz

1.0 dB, BWNR ≤ 100MHz


2.3 UL CA

Proposal 3
: TTUL CA = TTSINGLE UL for sum of power test cases.
Regarding intra-band contiguous cases, with proposals in [1], there is no difference between MU for legacy cases and MU for UL CA cases, and same TT should be applied to UL CA cases based on the following endorsement in [3].
- Proposal 2
: In case MUULCA = MUSA, same WF in [2] to be applied to corresponding FR1 TCs.

	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz

	6.2A.1 UE maximum output power for CA (2UL CA)
[Intra-band contiguous]
	f ≤ 3.0GHz

±0.7 dB, BWagg ≤ 40MHz
±1.4 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BWagg ≤ 20MHz
±1.5 dB, 20MHz < BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
	[Proposal 3]
f ≤ 3.0GHz

0.7 dB, BWagg ≤ 40MHz
1.0 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BWagg ≤ 100MHz


Regarding intra-band non-contiguous and inter-band cases, with proposals in [1], MU for UL CA becomes less than or equal to MU for corresponding single UL (legacy). In this situation, there is no reason to update TT value of UL CA.

	Subclause
	Maximum Test System Uncertainty
	Test Tolerance

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz

	6.2A.1 UE maximum output power for CA (2UL CA)
[Intra-band contiguous]
	f ≤ 3.0GHz

±0.7 dB, BWagg ≤ 40MHz
±1.4 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BWagg ≤ 20MHz
±1.5 dB, 20MHz < BWagg ≤ 40MHz
±1.6 dB, 40MHz < BWagg ≤ 100MHz
	[Proposal 3]
f ≤ 3.0GHz

0.7 dB, BWagg ≤ 40MHz
1.0 dB, 40MHz < BWagg ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BWagg ≤ 100MHz

	6.2A.1 UE maximum output power for CA (2UL CA)
[Intra-band non-contiguous / Inter-band]
	Maximum MU among the MUs of each CC
MU CC1,2

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	[Proposal 3]
f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz


3 Proposal
Proposal 1a
: TTUL-MIMO = TTNON UL-MIMO for sum of power test cases except for relative power tolerance.

Proposal 1b
: RAN5 to select Option [x] for relative power tolerance TT.
Proposal 2
: TTNSA = TTSA for sum of power test cases.
Proposal 3
: TTUL CA = TTSINGLE UL for sum of power test cases.
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