3GPP TSG-RAN WG5 Meeting #81
                                        R5-187480
Spokane, US, 12 – 16 November, 2018
Agenda Item:
5.3.9.17
Source: 
Ericsson
Title: 
Discussion on improved measurement uncertainty for ON/OFF time mask
Document for:
Endorsement
1 Introduction
1.1 Minimum requirement
6.3.3.2.3
Minimum conformance requirements

The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous, and non contiguous transmission, etc

The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
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Figure 6.3.3.2.3-1: General ON/OFF time mask for NR UL transmission in FR1
1.2 Test method
The method of test in RAN5 for the ON/OFF time mask requirement in 38.101 is to transmit a single slot of PUSCH to measure the ON power and OFF power averaged during 990 us. This is resulting in a very wide allowed range for ON power due to relying on the open loop power control requirement of +/- 9 dB. This fact together with averaging the ON power for a long period of time means that the UE could have a far longer transition time than the allowed 20 us and still safely pass the test. 

6.3.3.2.4.2
Test procedure

1.
SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.3.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is [FFS].

2.
Measure the UE transmission OFF power during the slot prior to the PUSCH transmission, excluding a transient period of 10 µs in the end of the slot.

3.
Measure the output power of the UE PUSCH transmission during one slot.

4.
Measure the UE transmission OFF power during the slot following the PUSCH transmission, excluding a transient period of 10 µs at the beginning of the slot.
…..
Table 6.3.3.2.5-1: General ON/OFF time mask

	
	SCS 
	Channel bandwidth / minimum output power / measurement bandwidth

	
	[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	Transmit OFF power
	
	For carrier frequency f ≤ 3.0GHz: ≤ -50+TT dBm

For carrier frequency 3.0GHz < f ≤ 4.2GHz: ≤ -50+TT dBm

	Transmission OFF Measurement bandwidth
	
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	48.615
	58.35
	78.15
	88.23
	98.31

	Expected Transmission ON
	15
	-9.62±9.0
±TT
	-6.44±9.0

±TT
	-4.62±9.0

±TT
	-3.35±9.0

±TT
	-2.36±9.0

±TT
	-1.56±9.0

±TT
	-0.26±9.0

±TT
	0.71±9.0

±TT
	N/A
	N/A
	N/A
	N/A

	Measured power for CP-OFDM
	30
	-10.18±9.0

±TT
	-6.79±9.0

±TT
	-4.79±9.0

±TT
	-3.51±9.0

±TT
	-2.46±9.0

±TT
	-1.67±9.0

±TT
	-0.34±9.0

±TT
	0.65±9.0

±TT
	1.51±9.0

±TT
	2.77±9.0

±TT
	3.30±9.0

±TT
	3.77±9.0

±TT

	
	60
	N/A
	-7.17±9.0

±TT
	-5.03±9.0

±TT
	-3.78±9.0

±TT
	-2.67±9.0

±TT
	-1.78±9.0

±TT
	-0.50±9.0

±TT
	0.55±9.0

±TT
	1.40±9.0

±TT
	2.71±9.0

±TT
	3.25±9.0

±TT
	3.72±9.0

±TT

	Expected Transmission ON 
	15
	-9.62±9.0

±TT
	-6.61±9.0

±TT
	-4.85±9.0

±TT
	-3.60±9.0

±TT
	-2.53±9.0

±TT
	-1.56±9.0

±TT
	-0.26±9.0

±TT
	0.71±9.0

±TT
	N/A
	N/A
	N/A
	N/A

	Measured power for DFT-s-OFDM
	30
	-10.59±9.0

±TT
	-6.79±9.0

±TT
	-5.03±9.0

±TT
	-3.60±9.0

±TT
	-2.53±9.0

±TT
	-1.84±9.0

±TT
	-0.59±9.0

±TT
	0.48±9.0

±TT
	1.51±9.0

±TT
	2.75±9.0

±TT
	3.21±9.0

±TT
	3.72±9.0

±TT

	
	60
	N/A
	-7.58±9.0

±TT
	-5.03±9.0

±TT
	-3.78±9.0

±TT
	-2.81±9.0

±TT
	-2.02±9.0

±TT
	-0.59±9.0

±TT
	0.48±9.0

±TT
	1.17±9.0

±TT
	2.42±9.0

±TT
	3.21±9.0

±TT
	3.72±9.0

±TT

	NOTE 1:
TT for each frequency and channel bandwidth is specified in Table 6.3.3.2.5-2


2 Discussion
2.1 Impact of non-conformant UE transient time on average ON power

This problem is visualized by a hypothetic UE that has a linear ramping in Watts between OFF power (-50 dBm / 10 pW) and ON power (-3.7 dBm / 0.55 mW) during 200 us, and the ON power after transition is correct with 0 dB open loop power control error, the offset in average ON power due to this non-conformant ramping is only 1 dB, meaning the UE will still PASS even if its ramping is 20 times worse than the minimum requirement. 

[image: image2.emf]0 100 200 300 400 500 600 700 800 900 1000

0

2

4

6

10

-4

Power [W] vs time

0 100 200 300 400 500 600 700 800 900 1000

-60

-40

-20

0

Power [dBm] vs time


Figure 1: Hypothetical non-conformant UE ramping between -50 dBm OFF power and -3.7 dBm ON power during 200 us. Impact on ON power due to ramping is 0.9 dB
2.2 Improved power uncertainty

If configuring a PUSCH transmission fulfilling the Aggregate Power control requirement instead of Absolute power control requirement, the test can be performed in a more stringent way with a power tolerance of 3.5 dB instead of 9 dB for the ON power. 

However, this is not addressing the problem that a measurement of a 10 us transient is averaged over 990 us. 
Proposal 1: Change the test procedure for PUSCH ON/OFF time mask to utilize Relative Power Control requirement from RAN4

2.3 Testing ON/OFF power requirement with shorter Tx bursts
In 38.101-1 there are ON/OFF requirements for also SRS and PRACH, which have shorter duration in time. It is important to add test coverage for these so that more relevant test cases can be implemented.

Proposal 2: Add test coverage for SRS ON/OFF time mask
Proposal 3: Add test coverage for PRACH time mask selecting the PRACH preamble format that gives shortest ON duration
3 Proposals
Proposal 1: Change the test procedure for PUSCH ON/OFF time mask to utilize Relative Power Control requirement from RAN4

Proposal 2: Add test coverage for SRS ON/OFF time mask
Proposal 3: Add test coverage for PRACH time mask selecting the PRACH preamble format that gives shortest ON duration
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