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Endorsement
1.
Background
There are two test cases in RAN5 adopting open-loop-like power control process to decide the UL transmitted power, which are Absolute power tolerance and ON/OFF time mask. This contribution is to discuss the power setting in the two test cases.


2.
Discussion
The power control formulation in TS 38.213 is copied below as reference:
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2.1 ss-PBCH-BlockPower

PL is calculated by 
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(

,

,

d

c

f

b

q

PL

= referenceSignalPower – higher layer filtered RSRP, and referenceSignalPower is configured by ss-PBCH-BlockPower with definition of average power on each resource element.
Currently the default value of ss-PBCH-BlockPower is 0dBm in 38.508-1. Since the corresponding parameter in LTE is set to 18dBm, it’s proposed to change the value of ss-PBCH-BlockPower to 18dBm for 15kHz SCS, so that the logic of power calculation in LTE can be reused.

Proposal 1: Set the default value of ss-PBCH-BlockPower to 18dBm for 15kHz SCS.

In Annex C the DL RS-EPRE at UE antenna connector is already defined as -85dBm/15kHz. In order to keep the pathloss fixed regardless of different SCS, it is proposed to configure ss-PBCH-BlockPower to different values for different SCS. 
Proposal 2: Set the default value of ss-PBCH-BlockPower to 21dBm for 30kHz SCS.
2.2 Po
PO_PUSCH is the parameter that varies to control UE’s transmitted power to reach different test points.
For Absolute power tolerance, the target is verifying the requirement with high power around MOP, and low power around minimum output power. Considering the largest tolerance is 9dB+1.4dB=10.4dB, the target transmitted power can be set to maximum 12.6dBm and minimum -19.6dBm for power class 3 UEs.

In addition, the configuration of Po_PUSCH is limited to even values according to TS 38.331.

	p0-NominalWithGrant
P0 value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1) This field is cell specific


Proposal 3: It is proposed to select PO_PUSCH with 2dB step satisfying above limitation.
2.3 Calculation of nominal UE transmitted PUSCH power

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

Table 2.3-1 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


Table 2.3-2 Calculation of Nominal UE transmitted power for test point with relatively low 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
	
	-114dBm/180kHz

	Po_UE_PUSCH
	
	0

	Po_PUSCH = Po_UE_PUSCH+ Po_NominalPUSCH
	
	-114dBm/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
	-17.6 dBm/BW
	-14.4 dBm/BW
	-12.6 dBm/BW
	-11.3 dBm/BW
	-10.4 dBm/BW
	-9.6 dBm/BW
	-8.3 dBm/BW
	-7.3 dBm/BW
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	-18.2 dBm/BW
	-14.8 dBm/BW
	-12.8 dBm/BW
	-11.5 dBm/BW
	-10.5 dBm/BW
	-9.7 dBm/BW
	-8.3 dBm/BW
	-7.4 dBm/BW
	-6.5 dBm/BW
	-5.2 dBm/BW
	-4.7 dBm/BW
	-4.2 dBm/BW

	
	SCS 60kHz
	N/A
	-15.2 dBm/BW
	-13.0 dBm/BW
	-11.8 dBm/BW
	-10.7 dBm/BW
	-9.8 dBm/BW
	-8.5 dBm/BW
	-7.5 dBm/BW
	-6.6 dBm/BW
	-5.3 dBm/BW
	-4.8 dBm/BW
	-4.3 dBm/BW


2.4 Calculation of nominal UE transmitted SRS power

Similar considerations apply to SRS ON/OFF time mask. Below table captures the calculation of UE transmitted SRS power for test points with high power. Since the allocated SRS RB number shall be multiple of 4RBs, the transmitted power would be slightly different from PUSCH.

Table 2.4-1 Calculation of Nominal UE transmitted SRS power 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_SRS = Po
	
	-100dBm/180kHz

	Alpha
	
	0.8

	MSRS
	SCS 15kHz
	24
	52
	76
	104
	132
	160
	216
	264
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	8
	24
	36
	48
	64
	76
	104
	132
	160
	216
	240
	272

	
	SCS 60kHz
	N/A
	8
	16
	24
	28
	36
	48
	64
	76
	104
	120
	132

	P_SRS = 10*log10(2µMSRS) + Po_SRS + alpha*PL
	SCS 15kHz
	-3.8 dBm/BW
	-0.4 dBm/BW
	1.2 dBm/BW
	2.6 dBm/BW
	3.6 dBm/BW
	4.4 dBm/BW
	5.7 dBm/BW
	6.6 dBm/BW
	N/A
	N/A
	N/A
	N/A

	
	SCS 30kHz
	-5.6 dBm/BW
	-0.8 dBm/BW
	1.0 dBm/BW
	2.2 dBm/BW
	3.5 dBm/BW
	4.2 dBm/BW
	5.6 dBm/BW
	6.6 dBm/BW
	7.5 dBm/BW
	8.8 dBm/BW
	9.2 dBm/BW
	9.8 dBm/BW

	
	SCS 60kHz
	N/A
	-2.5 dBm/BW
	0.5 dBm/BW
	2.2 dBm/BW
	2.9 dBm/BW
	4.0 dBm/BW
	5.2 dBm/BW
	6.5 dBm/BW
	7.2 dBm/BW
	8.6 dBm/BW
	9.2 dBm/BW
	9.6 dBm/BW


Proposal 4: It is proposed to adopt the parameter configurations in Table 2.3-1, Table 2.3-2 and Table 2.4-1 for Absolute power tolerance and ON/OFF time mask.


3.
Conclusion
Based on the discussion above, please RAN5 considers the proposal below:
Proposal 1: Set the default value of ss-PBCH-BlockPower to 18dBm for 15kHz SCS.

Proposal 2: Set the default value of ss-PBCH-BlockPower to 21dBm for 30kHz SCS.

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 2.3-1, Table 2.3-2 and Table 2.4-1 for Absolute power tolerance and ON/OFF time mask.
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