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1.
Background
Transmit ON/OFF time mask for CA（2UL）is adopt open-loop-like power control process to decide the UL transmitted power. In the single carrier TC General ON/OFF time mask, the target is verifying the requirement with high power around MOP. This contribution is to discuss the power setting in the 2UL CA test case.


2.
Discussion

The Minimum conformance requirements for Transmit ON/OFF time mask for CA (2UL CA) in 38.521-1 is:

For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask specified in subclause 6.3.3.2 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.3.2 shall only be applicable for each component carrier when all the component carriers are OFF.
The power control formulation in TS 38.213 is copied below as reference:
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For single carrier TC 6.3.3.2 General ON/OFF time mask, Thefollowing proposals are adopted for UL power calculation in discussion paper R5-197490:
Proposal 1: Set the default value of ss-PBCH-BlockPower to 18dBm for 15kHz SCS in transmit ON/OFF time mask for CA.

Proposal 2: Set the default value of ss-PBCH-BlockPower to 21dBm for 30kHz SCS in ON/OFF time mask.

Proposal 3: It is proposed to select PO_PUSCH with 2dB step satisfying above limitation.

Proposal 4: It is proposed to adopt the parameter configurations in Table 2 -1 for Transmit ON/OFF time mask
Table 2-1 Calculation of Nominal UE transmitted power for test point with relatively high power
	
	
	Bandwidth

	
	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	ss-PBCH-BlockPower
	SCS 15kHz
	18dBm/EPRE (18dBm/15kHz)

	
	SCS 30kHz
	21dBm/EPRE (18dBm/15kHz)

	DL RS-EPRE at UE antenna connector
	
	-85dBm/15kHz

	PL= ss-PBCH-BlockPower – DL RS-EPRE
	
	103dB

	Po_NominalWithGrant
	
	-100dBm/180kHz

	Po_UE_PUSCH
	
	0

	Po_PUSCH = Po_UE_PUSCH+ Po_NominalPUSCH
	
	-100dBm/180kHz

	Alpha
	
	0.8

	MPUSCH(CP-OFDM)
	SCS 15kHz
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	
	SCS 60kHz
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135

	P_PUSCH = 10*log10(2µMPUSCH) + Po_PUSCH + alpha*PL
	SCS 15kHz
	-3.6 dBm/BW
	0.4 dBm/BW
	1.4 dBm/BW
	2.7 dBm/BW
	3.6 dBm/BW
	4.4 dBm/BW
	5.7 dBm/BW
	6.7 dBm/BW
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	-4.2 dBm/BW
	-0.8 dBm/BW
	1.2 dBm/BW
	2.5 dBm/BW
	3.5 dBm/BW
	4.3 dBm/BW
	5.7 dBm/BW
	6.6 dBm/BW
	7.5 dBm/BW
	8.8 dBm/BW
	9.3 dBm/BW
	9.8 dBm/BW

	
	SCS 60kHz
	N/A
	-1.2 dBm/BW
	1.0 dBm/BW
	2.2 dBm/BW
	3.3 dBm/BW
	4.2 dBm/BW
	5.5 dBm/BW
	6.5 dBm/BW
	7.4 dBm/BW
	8.7 dBm/BW
	9.2 dBm/BW
	9.7 dBm/BW


2.1 Po

PO_PUSCH is the parameter that varies to control UE’s transmitted power to reach different test points.

For Transmit on power for 2UL CA, the target is verifying the requirement with high power around MOP of each carrier. Considering the test point selection in TC 6.3A.3.1 is CP-OFDM and outer-full，The maximum output power for 2UL CA will be within the lower limit 20dBm-TT and higher limit 25+TT according to test result of TC 6.2A.2.1 MPR for 2UL CA. And the maximum TT for 2UL MPR CA is 1dB. Therefore, To reduce the impact of MPR on transmit ON power,  the measured power for each carrier should be lower than 17dBm-TT(1dB).

Also, considering the largest tolerance for transmit on power per carrier is 9dB+TT, The target transmit on power can be set to maximum 8dBm-MPR TT(1dB)-Transmit on power TT(1.8dB) =5.2dBm for power class 3 UEs.

In single carrier TC, PO_NominalWithGrant =-100dBm/180kHz is adopted, and the PO_PUSCH should be set with 2dB step. To reduce the impact of MPR on transmit ON power in 2UL CA case, the PO_NominalWithGrant on each carrier in TC 6.3A.3.1 Transmit ON/OFF time mask for CA (2UL CA) shall be reduce 6 dB.
 Proposal 1: It is proposed to select PO_NominalWithGrant=-106dBm/180kHz for PCC and SCC in TC 6.3A.3.1.

2.2 Calculation of nominal UE transmitted PUSCH power

Below tables capture the calculation of UE transmitted power for test points with high power.

Table 2.1-1 Calculation of Nominal UE transmitted power for test point with relatively high power

	
	
	Bandwidth

	
	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	ss-PBCH-BlockPower
	SCS 15kHz
	18dBm/EPRE (18dBm/15kHz)

	
	SCS 30kHz
	21dBm/EPRE (18dBm/15kHz)

	DL RS-EPRE at UE antenna connector
	
	-85dBm/15kHz

	PL= ss-PBCH-BlockPower – DL RS-EPRE
	
	103dB

	Po_NominalWithGrant
	
	-106dBm/180kHz

	Po_UE_PUSCH
	
	0

	Po_PUSCH = Po_UE_PUSCH+ Po_NominalPUSCH
	
	-106dBm/180kHz

	Alpha
	
	0.8

	MPUSCH(CP-OFDM)
	SCS 15kHz
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	
	SCS 60kHz
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135

	P_PUSCH = 10*log10(2µMPUSCH) + Po_PUSCH + alpha*PL
	SCS 15kHz
	-9.6 dBm/BW
	-5.6

dBm/BW
	-4.6 dBm/BW
	-3.3 dBm/BW
	-2.4 dBm/BW
	-1.6 dBm/BW
	-0.3 dBm/BW
	0.7 dBm/BW
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	-10.2 dBm/BW
	-6.8 dBm/BW
	-4.8 dBm/BW
	-3.5 dBm/BW
	-2.5 dBm/BW
	-1.7 dBm/BW
	-0.3 dBm/BW
	0.6 dBm/BW
	1.5 dBm/BW
	2.8 dBm/BW
	3.3 dBm/BW
	3.8 dBm/BW

	
	SCS 60kHz
	N/A
	-7.2 dBm/BW
	-5 dBm/BW
	-3.8 dBm/BW
	-2.7 dBm/BW
	-1.8 dBm/BW
	-0.5 dBm/BW
	0.5 dBm/BW
	1.4 dBm/BW
	2.7 dBm/BW
	3.2 dBm/BW
	3.7 dBm/BW


Proposal 2: It is proposed to adopt the parameter configurations in Table 2.1-1 for transmit ON/OFF time mask for 2UL CA.


3.
Conclusion
Based on the discussion above, please RAN5 considers the proposal below:
Proposal 1: It is proposed to select PO_NominalWithGrant=-106dBm/180kHz for PCC and SCC in TC 6.3A.3.1.
Proposal 2: It is proposed to adopt the parameter configurations in Table 2.1-1 for transmit ON/OFF time mask for 2UL CA.
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