3GPP TSG-RAN WG5 Meeting #80
R5-185306
Gothenburg, Sweden, 20th - 24th Aug 2018
Title:

Discussion on starting point of 200ms in FR1 RF test procedures
Source:




Huawei, HiSilicon, Keysight
Agenda Item:


5.3.13.17
Document for:

Discussion and Endorsement
1 Introduction

In FR1 RF test cases, when TPC command is used to control the UE transmission power to reach the maximum or minimum output power, a 200ms is included in the test procedure to ensure the UE reaches the target power. However the starting point of the 200ms is not defined clearly. This document is aiming to analyse and define the starting point of 200ms.
2 Discussion
The time needed for a UE to reach the target output power (maximum or minimum output power) depends on 3 factors: The initial UE output power, the power control step, the power control time periodicy.
Before the TPC-command is sent to UE, the initial UE transmission power can be calculated according to the default power setting. The measurement error and power control accuracy also need to be taken into account. To simplify this problem we can just consider the maximum output power and minimum output power requirement:

Table 6.2.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	± 2

	n2
	
	
	
	
	23
	± 23

	n8
	
	
	
	
	23
	± 23

	n12
	
	
	
	
	23
	± 23

	n25
	
	
	
	
	23
	± 2

	n34
	
	
	
	
	23
	± 2

	n39
	
	
	
	
	23
	± 2

	n40
	
	
	
	
	23
	± 2

	n41
	
	
	26
	+2/-33
	23
	± 23

	n66
	
	
	
	
	23
	± 2

	n70
	
	
	
	
	23
	± 2

	n71
	
	
	
	
	23
	+2 / - 2.5

	n77
	
	
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	26
	+2/-3
	23
	+2/-3

	n80
	
	
	
	
	23
	± 2

	n81
	
	
	
	
	23
	± 2

	n82
	
	
	
	
	23
	± 2

	n83
	
	
	
	
	23
	± 2/-2.5

	n84
	
	
	
	
	23
	± 2

	n86
	
	
	
	
	23
	± 2

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2: 
Power class 3 is default power class unless otherwise stated

NOTE 3:
Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


Table 6.3.1-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	5
	-40
	4.515

	10
	-40
	9.375

	15
	-40
	14.235

	20
	-40
	19.095

	25
	-39
	23.955

	30
	-38.2
	28.815

	40
	-37
	38.895

	50
	-36
	48.615

	60
	-35.2
	58.35

	80
	-34
	78.15

	90
	-33.5
	88.23

	100
	-33
	98.31


Observation 1: The maximum power range the UE might need to adjust is 66dBm.

According to TS 38.213, the minimum power control step is 1dB per TPC-command.

Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, having CRC parity bits scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated [image: image1.wmf]c
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Observation 2: The minimum power control step is 1dB per TPC-command.

In FDD the TPC-command can be sent continuously, so TDD is more critical scenario for this problem. According to the RMC definition for TDD in TS 38.101-1, the worst case is 3 TPC command sent every 5ms for 15kHz SCS. Therefore to adjust UE transmit power by 66dB around 100ms might be needed.
Table A.3.3.1-1 Additional reference channels parameters for TDD

	Parameter
	Value

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)

	UL-DL configuration
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	60 kHz

	
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	1.25 ms

	
	nrofDownlinkSlots
	3
	7
	3

	
	nrofDownlinkSymbols
	10
	6
	6

	
	nrofUplinkSlot
	1
	2
	1

	
	nrofUplinkSymbols
	2
	4
	4

	Number of HARQ Processes
	8
	8
	8

	K1 value
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,9}
	K1 =8 if mod(i,10) = 0
K1 =7 if mod(i,10) = 1
K1 =6 if mod(i,10) = 2
K1 =5 if mod(i,10) = 3
K1 =4 if mod(i,10) = 4
K1 =3 if mod(i,10) = 5
K1 =2 if mod(i,10) = 6
where i is slot index per frame; i = {0,…,19}
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,39}


Observation 3: Approximately 100ms is needed for the UE to adjust its transmission power across a maximum power range.

In LTE the time allowing UE to adjust its power is 200ms, which is twice of above calculation result. The same time can be adopted for NR to ensure the test result is more stable.
Proposal 1: Using 200ms in test cases to ensure UE adjusts its power to the target power.

According to above analysis, the starting position of 200ms can be the first TPC-command.

Proposal 2: The 200ms starts from the first TPC-command.
3 Conclusion
Based on above discussion, it is proposed that RAN5 consider following observations and endorse following proposals:
Observation 1: The maximum power range the UE might need to adjust is 66dBm.

Observation 2: The minimum power control step is 1dB per TPC-command.

Observation 3: Approximately 100ms is needed for the UE to adjust its transmission power across a maximum power range.

Proposal 1: Using 200ms in test cases to ensure UE adjusts its power to the target power.

Proposal 2: The 200ms starts from the first TPC-command.
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