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1.	Background
At RAN5#79 TT WF was agreed in R5-183952
· The SA FR1 TT values should not exceed the value adopted in pure LTE (TS 36.521-1 BW ≤ 20 MHz f ≤ 4.2 GHz). It is assumed that the amount of uncertainty exceeding the E-UTRAN shall not be considered.
At RAN5#4-NR-Adhoc meeting, the MU&TT were discussed and the agreed values were captured in R5-190956. However, for several test cases with the requirements defined as the sum or the average power of each antenna, the TT are still FFS. This paper provides some consideration on those test cases.

2.	Discussion
For the NR UL-MIMO test cases with the requirements defined as the sum or the average power of each antenna, the MU is decided as the RSS of 2 non-UL MIMO MUs, which is deviated from the LTE approach. 
For the same test cases from LTE, the UL-MIMO MU is specified as same as the non-UL MIMO MU, and the TT adopted exactly the same values. TE vendors have already confirmed the calculation of UL MIMO MU for LTE shall also be RSS of 2 non-UL MIMO MUs, which means in current LTE specification there is already a gap between the TT and the theoretical MU. 
Observation 1: For LTE UL-MIMO test cases, the TT values are less than theoretical MU values.
For NR UL-MIMO test cases under discussion if we adopt the FR1 TT WF above which is based on LTE TT values, the gap between TT and MU for those NR test cases would be even larger than other test cases. A UE may pass the single antenna test cases with any of its antennas, but fail the UL-MIMO test cases, not because of bad performance but because of the more stringent TT.
Observation 2: For NR UL-MIMO test cases, if FR1 TT WF is adopted, a UE may pass the single antenna test cases with any of its antennas, but fail the UL-MIMO test cases, not because of bad performance but because of the more stringent TT.
According to the discussion above, for the NR UL-MIMO test cases under discussion, it is proposed to decide the TT based on the theoretical MU value of LTE test cases.
Proposal 1: It is proposed to change the FR1 TT WF as below:
· The SA FR1 TT values should not exceed the value adopted in pure LTE (TS 36.521-1 BW ≤ 20 MHz f ≤ 4.2 GHz) unless otherwise stated. It is assumed that the amount of uncertainty exceeding the E-UTRAN shall not be considered.
· For UL-MIMO test cases with the requirements defined as the sum or the average power of each antenna, the SA FR1 TT values should not exceed theoretical MU (RSS of 2 non-UL-MIMO MUs) in pure LTE (TS 36.521-1 BW ≤ 20 MHz f ≤ 4.2 GHz).
Proposal 2: It is proposed to capture the TT values in the table into the specification.
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	TC Title
	Frequency
	LTE
MU of non-UL-MIMO
	LTE
Theoretical MU of UL-MIMO
	LTE
TT TS 36.521-1
(For information)
	NR
MU of UL-MIMO
	NR
Proposed TT of UL-MIMO

	UE maximum output power

UE maximum output power reduction

UE additional maximum output power reduction

Configured transmitted power
	f ≤ 3.0GHz
	±0.7 dB
	±1.0 dB

	0.7 dB
	±1.0 dB, BW ≤ 40MHz
±2.0 dB, 40MHz < BW ≤ 100MHz
	1.0 dB, BW ≤ 40MHz
1.4 dB, 40MHz < BW ≤ 100MHz

	
	3.0GHz < f ≤ 4.2GHz
	±1.0 dB
	[bookmark: _GoBack]±1.4 dB
	1.0 dB
	±1.4 dB, BW ≤ 40MHz
±2.3 dB, 40MHz < BW ≤ 100MHz
	1.4 dB, BW ≤ 40MHz
1.4 dB, 40MHz < BW ≤ 100MHz

	
	4.2GHz < f ≤ 6GHz
	±1.3 dB
	±1.8 dB
	1.3 dB
	±1.8 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 40MHz
±2.3 dB, 40MHz < BW ≤ 100MHz
	1.4 dB, BW ≤ 20MHz
1.4 dB, 20MHz < BW ≤ 40MHz
1.4 dB, 40MHz < BW ≤ 100MHz

	Minimum output power
	f ≤ 3.0GHz
	±1.0 dB
	±1.4 dB
	1.0 dB
	±1.4 dB, BW ≤ 40MHz
±2.0 dB, 40MHz < BW ≤ 100MHz
	1.4 dB, BW ≤ 40MHz
1.8 dB, 40MHz < BW ≤ 100MHz

	
	3.0GHz < f ≤ 4.2GHz
	±1.3 dB
	±1.8 dB
	1.3 dB
	±1.8 dB, BW ≤ 40MHz
±2.3 dB, 40MHz < BW ≤ 100MHz
	1.8 dB, BW ≤ 40MHz
1.8 dB, 40MHz < BW ≤ 100MHz

	
	4.2GHz < f ≤ 6GHz
	±1.5 dB
	±2.1 dB
	1.5 dB
	±2.1 dB, BW ≤ 40MHz
±2.5 dB, 40MHz < BW ≤ 100MHz
	1.8 dB, BW ≤ 40MHz
1.8 dB, 40MHz < BW ≤ 100MHz

	Absolute power tolerance

	f ≤ 3.0GHz
	±1.0 dB
	±1.4 dB
	1.0 dB
	±1.4 dB, BW ≤ 40MHz
±2.3 dB, 40MHz < BW ≤ 100MHz
	1.4 dB, BW ≤ 40MHz
2.0 dB, 40MHz < BW ≤ 100MHz

	
	3.0GHz < f ≤ 4.2GHz
	±1.4 dB
	±2.0 dB
	1.4 dB
	±2.0 dB, BW ≤ 40MHz
±2.7 dB, 40MHz < BW ≤ 100MHz
	2.0 dB, BW ≤ 40MHz
2.0 dB, 40MHz < BW ≤ 100MHz

	
	4.2GHz < f ≤ 6GHz
	±2.0 dB
	±2.8 dB
	2.0 dB
	±2.8 dB, BW ≤ 20MHz
±3.0 dB, 20MHz < BW ≤ 40MHz
±3.1 dB, 80MHz < BW ≤ 100MHz
	2.0 dB, BW ≤ 20MHz
2.0 dB, 20MHz < BW ≤ 40MHz
2.0 dB, 80MHz < BW ≤ 100MHz





3.	Conclusion
Observation 1: For LTE UL-MIMO test cases, the TT values are less than theoretical MU values.
Observation 2: For NR UL-MIMO test cases, if FR1 TT WF is adopted, a UE may pass the single antenna test cases with any of its antennas, but fail the UL-MIMO test cases because of the more stringent TT.
Proposal 1: It is proposed to change the FR1 TT WF as below:
· The SA FR1 TT values should not exceed the value adopted in pure LTE (TS 36.521-1 BW ≤ 20 MHz f ≤ 4.2 GHz) unless otherwise stated. It is assumed that the amount of uncertainty exceeding the E-UTRAN shall not be considered.
· For UL-MIMO test cases with the requirements defined as the sum or the average power of each antenna, the SA FR1 TT values should not exceed theoretical MU (RSS of 2 non-UL-MIMO MUs) in pure LTE (TS 36.521-1 BW ≤ 20 MHz f ≤ 4.2 GHz).
Proposal 2: It is proposed to capture the TT values in the table into the specification.
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