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Discussion and Endorsement
1 Introduction

FR1 TT (Test Tolerance) for UL-MIMO was already completed except for transmit power cases (e.g. MOP), while corresponding MU (Measurement Uncertainty) was already completed including transmit power cases. The purpose of this contribution is to propose FR1 TT value for UL-MIMO (transmit power).
2 Discussion

Agreed MU and TT for transmit test cases can be summarized as below. In order to compare LTE with FR1, value of less than or equal to 20MHz is captured.

	TC
	LTE (MU)
	LTE (TT)
	FR1 SA (MU)
	FR1 SA (TT)

	MOP
	±0.7 dB (LB)

±1.0 dB (MB)

±1.3 dB (HB)
	0.7 dB (LB)

1.0 dB (MB)

1.3 dB (HB)
	±0.7 dB (LB)

±1.0 dB (MB)

±1.3 dB (HB)
	0.7 dB (LB)

1.0 dB (MB)

1.0 dB (HB)

	MOP (UL-MIMO)
	Same as MOP

for each antenna
	Same as MOP
	±1.0 dB (LB)

±1.4 dB (MB)

±1.8 dB (HB)
	TBD

	MPR, A-MPR,

Configured output power
	Same as MOP
	Same as MOP
	Same as MOP
	Same as MOP

	MPR, A-MPR,

Configured output power (UL-MIMO)
	Same as MOP
	Same as MOP
	Same as MOP
	TBD

	NOTE : LB (Low band : f ≤ 3.0GHz), MB (Mid band : 3.0GHz < f ≤ 4.2GHz), HB (High band : 4.2GHz < f ≤ 6.0GHz)


FR1 TT is based on following WF [1] not to exceed corresponding TTLTE. Endorsed WF clearly says FR1 TT should not exceed corresponding TTLTE.
At RAN5#79 TT WF agreed in R5-183952

· WF: Except the FFS Items, the proposed FR1 TT Values are included in the spreadsheet file, based on the following assumption:

· 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.

Observation 1
: Same MU and TT value are used among transmit test cases.

Observation 2
: Regarding LTE (transmit power), TTUL-MIMO = TTNON_UL-MIMO.

Observation 3
: According to WF, TTFR1 shall not exceed TTLTE regardless of UL-MIMO capability.

In addition, this section describes one example with following assumptions.

	Items
	Assumptions

	Test case
	MOP

	Actual UE output power
	23 dBm (20 dBm for each antenna)

	MU for each antenna (MUSA)
	±1.0 dB

	MU (RSS)
	±1.4 dB


With assumptions above, possible UE total power can be calculated as below (Step 3). Range of output power is 22 to 24 dBm and this is same as 23 ± 1 dBm, which TT = 1.0 dB is applied to core requirement. If MU (RSS) is applied to core requirement directly, range becomes 21.6 to 24.4 dBm and additional relaxation will be applied incorrectly.
	Step
	Items
	Total UE output power
	UE output power
for Antenna 0
	UE output power
for Antenna 1

	1
	Actual UE power
	23 dBm
	20 dBm
	20 dBm

	2
	After MU applied
	-
	19 to 21 dBm (20±1)
	19 to 21 dBm (20±1)

	3
	Possible Total power

(Sum of each antenna power)
	22 to 24 dBm (19+3 to 21+3)
	-
	-

	X
	If MU(RSS) is applied to test requirement
	21.6 to 24.4 dBm (23±1.4)
	-
	-


Considering observations above, following proposal can be provided.
Proposal 1
: Define TT for UL-MIMO transmit cases as described in Table 2.1.

Table 2.1 Proposed TT for UL-MIMO transmit test cases
	TC
	LTE (MU)
	LTE (TT)
	FR1 SA (MU)
	FR1 SA (TT)

	MOP
	±0.7 dB (LB)

±1.0 dB (MB)

±1.3 dB (HB)
	0.7 dB (LB)

1.0 dB (MB)

1.3 dB (HB)
	±0.7 dB (LB)

±1.0 dB (MB)

±1.3 dB (HB)
	0.7 dB (LB)

1.0 dB (MB)

1.0 dB (HB)

	MOP (UL-MIMO)
	Same as MOP

for each antenna
	Same as MOP
	±1.0 dB (LB)

±1.4 dB (MB)

±1.8 dB (HB)
	LB

0.7 dB

(BW ≤ 40MHz)
1.0 dB
(40< BW≤ 100MHz)
MB, HB
1.0 dB

	MPR, A-MPR,

Configured output power
	Same as MOP
	Same as MOP
	Same as MOP
	Same as MOP

	MPR, A-MPR,

Configured output power (UL-MIMO)
	Same as MOP
	Same as MOP
	Same as MOP
	Same as MOP

	NOTE : LB (Low band : f ≤ 3.0GHz), MB (Mid band : 3.0GHz < f ≤ 4.2GHz), HB (High band : 4.2GHz < f ≤ 6.0GHz)


3 Proposal
Proposal 1
: Define TT for UL-MIMO transmit cases as described in Table 2.1.

Reference
 [1] R5-192596
: “FR1 TT Way Forward update”, Telecom Italia, RAN5#82 (Feb-2019)

Proposal in this contribution will be implemented by R5-192910 (CR_0327) during RAN5#NR5.
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