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1. Introduction
[bookmark: _GoBack]This document presents test proposal for introducing the requirements for output power dynamics for NTN UE in TS38.101-5 v0.0.1.

2. Text Proposal
================================ Text Proposal =====================================
[bookmark: _Toc45888160][bookmark: _Toc45888759][bookmark: _Toc61367422][bookmark: _Toc61372805][bookmark: _Toc68230746][bookmark: _Toc69084159][bookmark: _Toc75467169][bookmark: _Toc76509191][bookmark: _Toc76718181][bookmark: _Toc83580501][bookmark: _Toc84405010][bookmark: _Toc84413619][bookmark: _Toc45888233][bookmark: _Toc45888832][bookmark: _Toc61367510][bookmark: _Toc61372893][bookmark: _Toc68230840][bookmark: _Toc69084253][bookmark: _Toc75467263][bookmark: _Toc76509285][bookmark: _Toc76718275][bookmark: _Toc83580606][bookmark: _Toc84405115][bookmark: _Toc84413724][bookmark: _Toc21342838][bookmark: _Toc29769799][bookmark: _Toc29799298][bookmark: _Toc37254522][bookmark: _Toc37255165][bookmark: _Toc45887188][bookmark: _Toc53171925]6.3	Output power dynamics
[bookmark: _Toc21344287][bookmark: _Toc29801773][bookmark: _Toc29802197][bookmark: _Toc29802822][bookmark: _Toc36107564][bookmark: _Toc37251330][bookmark: _Toc45888161][bookmark: _Toc45888760][bookmark: _Toc61367423][bookmark: _Toc61372806][bookmark: _Toc68230747][bookmark: _Toc69084160][bookmark: _Toc75467170][bookmark: _Toc76509192][bookmark: _Toc76718182][bookmark: _Toc83580502][bookmark: _Toc84405011][bookmark: _Toc84413620]6.3.1	Minimum output power
The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.
The minimum output power is defined as the mean power in at least one sub-frame 1 ms. The minimum output power shall not exceed the values specified in Table 6.3.1-1.
Table 6.3.1-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-25
	4.515

	10
	-25
	9.375

	15
	-25
	14.235

	20
	-25
	19.095

	25
	-25
	23.955

	30
	-25
	28.815

	35
	-25
	33.855

	40
	-25
	38.895

	45
	-25
	43.575

	50
	-25
	48.615

	60
	-25
	58.35

	70
	-25
	68.07

	80
	-25
	78.15

	90
	-25
	88.23

	100
	-25
	98.31



[bookmark: _Toc21344288][bookmark: _Toc29801774][bookmark: _Toc29802198][bookmark: _Toc29802823][bookmark: _Toc36107565][bookmark: _Toc37251331][bookmark: _Toc45888162][bookmark: _Toc45888761][bookmark: _Toc61367424][bookmark: _Toc61372807][bookmark: _Toc68230748][bookmark: _Toc69084161][bookmark: _Toc75467171][bookmark: _Toc76509193][bookmark: _Toc76718183][bookmark: _Toc83580503][bookmark: _Toc84405012][bookmark: _Toc84413621]6.3.2	Transmit OFF power
Transmit OFF power is defined as the mean power in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports..
The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1 ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.2-1.
Table 6.3.2-1: Transmit OFF power
	Channel bandwidth
	(MHz)
	5,10,15,20,25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000



[bookmark: _Toc21344289][bookmark: _Toc29801775][bookmark: _Toc29802199][bookmark: _Toc29802824][bookmark: _Toc36107566][bookmark: _Toc37251332][bookmark: _Toc45888163][bookmark: _Toc45888762][bookmark: _Toc61367425][bookmark: _Toc61372808][bookmark: _Toc68230749][bookmark: _Toc69084162][bookmark: _Toc75467172][bookmark: _Toc76509194][bookmark: _Toc76718184][bookmark: _Toc83580504][bookmark: _Toc84405013][bookmark: _Toc84413622]6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290][bookmark: _Toc29801776][bookmark: _Toc29802200][bookmark: _Toc29802825][bookmark: _Toc36107567][bookmark: _Toc37251333][bookmark: _Toc45888164][bookmark: _Toc45888763][bookmark: _Toc61367426][bookmark: _Toc61372809][bookmark: _Toc68230750][bookmark: _Toc69084163][bookmark: _Toc75467173][bookmark: _Toc76509195][bookmark: _Toc76718185][bookmark: _Toc83580505][bookmark: _Toc84405014][bookmark: _Toc84413623]6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions with powerchange or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the requirements in clause 6.5 apply also in transient periods.
In the following clauses, following definitions apply:
-	A slot or long subslot transmission is a transmission with more than 2 symbols.
-	A short subslot transmission is a transmission with 1 or 2 symbols.
[bookmark: _Toc21344291][bookmark: _Toc29801777][bookmark: _Toc29802201][bookmark: _Toc29802826][bookmark: _Toc36107568][bookmark: _Toc37251334][bookmark: _Toc45888165][bookmark: _Toc45888764][bookmark: _Toc61367427][bookmark: _Toc61372810][bookmark: _Toc68230751][bookmark: _Toc69084164][bookmark: _Toc75467174][bookmark: _Toc76509196][bookmark: _Toc76718186][bookmark: _Toc83580506][bookmark: _Toc84405015][bookmark: _Toc84413624]6.3.3.2	General ON/OFF time mask
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: 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.
[image: ]
Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1
[bookmark: _Toc21344292][bookmark: _Toc29801778][bookmark: _Toc29802202][bookmark: _Toc29802827][bookmark: _Toc36107569][bookmark: _Toc37251335][bookmark: _Toc45888166][bookmark: _Toc45888765][bookmark: _Toc61367428][bookmark: _Toc61372811][bookmark: _Toc68230752][bookmark: _Toc69084165][bookmark: _Toc75467175][bookmark: _Toc76509197][bookmark: _Toc76718187][bookmark: _Toc83580507][bookmark: _Toc84405016][bookmark: _Toc84413625]6.3.3.3	Transmit power time mask for slot and short or long subslot boundaries
[bookmark: _Toc21344293][bookmark: _Toc29801779][bookmark: _Toc29802203][bookmark: _Toc29802828][bookmark: _Toc36107570][bookmark: _Toc37251336][bookmark: _Toc45888167][bookmark: _Toc45888766]The transmit power time mask for slot and a long subslot transmission boundaries defines the transient periods allowed between slot and long subslot PUSCH transmissions. For PUSCH-PUCCH and PUSCH-SRS transitions and multiplexing the time masks in clause 6.3.3.7 apply.
The transmit power time mask for slot or long subslot and short subslot transmission boundaries defines the transient periods allowed between slot or long subslot and short subslot transmissions. The time masks in clause 6.3.3.8 apply.
The transmit power time mask for short subslot transmission boundaries defines the transient periods allowed between short subslot transmissions. The time masks in clause 6.3.3.9 apply.
[bookmark: _Toc61367429][bookmark: _Toc61372812][bookmark: _Toc68230753][bookmark: _Toc69084166][bookmark: _Toc75467176][bookmark: _Toc76509198][bookmark: _Toc76718188][bookmark: _Toc83580508][bookmark: _Toc84405017][bookmark: _Toc84413626]6.3.3.4	PRACH time mask
The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 6.3.3.4-1. The measurement period for different PRACH preamble format is specified in Table 6.3.3.4-1.
Table 6.3.3.4-1: PRACH ON power measurement period
	PRACH preamble format
	SCS (kHz)
	Measurement period (ms)

	0
	1.25
	0.903125

	1
	1.25
	2.284375

	2
	1.25
	3.352604

	3
	5
	0.903125

	A1
	15
	0.142708

	
	30
	0.071354

	A2
	15
	0.285417

	
	30
	0.142708

	A3
	15
	0.428125

	
	30
	0.2140625

	B1
	15
	0.140365

	
	30
	0.070182

	B4
	15
	0.83046875

	
	30
	0.415234375

	A1/B1
	15
	0.142708 ms for first six occasion
0.140365 ms for the last occasion

	
	30
	0.071354 ms for first six occasion
0.070182 ms for the last occasion

	A2/B2
	15
	0.285417 ms for first two occasion
0.278385 ms for the third occasion

	
	30
	0.142708 ms for first two occasion
0.1391925 ms for the third occasion

	A3/B3
	15
	0.428125 ms for the first occasion
0.41640625 ms for the second occasion

	
	30
	0.2140625 ms for the first occasion
0.208203125 ms for the second occasion

	C0
	15
	0.10703125

	
	30
	0.053515625

	C2
	15
	0.333333

	
	30
	0.166667

	NOTE:	For PRACH on PRACH occasion start from the beginning of 0.5 ms or span the boundary of 0.5 ms of the subframe, the measurement period will plus 0.032552 μs



[image: ]
Figure 6.3.3.4-1: PRACH ON/OFF time mask
[bookmark: _Toc21344294][bookmark: _Toc29801780][bookmark: _Toc29802204][bookmark: _Toc29802829][bookmark: _Toc36107571][bookmark: _Toc37251337][bookmark: _Toc45888168][bookmark: _Toc45888767][bookmark: _Toc61367430][bookmark: _Toc61372813][bookmark: _Toc68230754][bookmark: _Toc69084167][bookmark: _Toc75467177][bookmark: _Toc76509199][bookmark: _Toc76718189][bookmark: _Toc83580509][bookmark: _Toc84405018][bookmark: _Toc84413627]6.3.3.5	Void
[bookmark: _Toc21344295][bookmark: _Toc29801781][bookmark: _Toc29802205][bookmark: _Toc29802830][bookmark: _Toc36107572][bookmark: _Toc37251338][bookmark: _Toc45888169][bookmark: _Toc45888768][bookmark: _Toc61367431][bookmark: _Toc61372814][bookmark: _Toc68230755][bookmark: _Toc69084168][bookmark: _Toc75467178][bookmark: _Toc76509200][bookmark: _Toc76718190][bookmark: _Toc83580510][bookmark: _Toc84405019][bookmark: _Toc84413628]6.3.3.6	SRS time mask
For SRS transmission mapped to one OFDM symbol, the ON power is defined as the mean power over the symbol duration excluding any transient period; See Figure 6.3.3.6-1
[image: ]
Figure 6.3.3.6-1: Single SRS time mask for NR UL transmission
For SRS transmission mapped to two or more OFDM symbols the ON power is defined as the mean power for each symbol duration excluding any transient period. For consecutive SRS transmissions without power change, Figure 6.3.3.6-2 applies.
[image: ]
Figure 6.3.3.6-2: Consecutive SRS time mask for the case when no power change is required with SRS usage other than antenna switching. 
When power change between consecutive SRS transmissions is required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4 apply.
 
[image: ]
Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when 15 kHz and 30 kHz SCS is used in FR1 with SRS usage other than antenna switching. 
 [image: ]
Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when 60 kHz SCS is used in FR1, when the transient period is 10 µs

[image: ]
Figure 6.3.3.6-5: FR1 Time mask for 15 kHz and 30 kHz SCS for the case when consecutive SRS switching usage is between antenna switching & other sets
where "other sets" belongs to a "usage set" other than the set for antenna switching. The usage sets for SRS switching are defined in clause 6.2.1 of TS 38.214 [10].
NOTE:	Guard period of one symbol is defined between two SRS resources of an SRS resource set for antenna switching for 15kHz, 30kHz and 60kHz SCS in Table 6.2.1.2-1 of TS 38.214 [10].
The above transient period applies to all the transmit CCs in CA with the CC sounding SRS. UE RF requirements do not apply during this transient period.
[bookmark: _Toc21344296][bookmark: _Toc29801782][bookmark: _Toc29802206][bookmark: _Toc29802831][bookmark: _Toc36107573][bookmark: _Toc37251339][bookmark: _Toc45888170][bookmark: _Toc45888769][bookmark: _Toc61367432][bookmark: _Toc61372815][bookmark: _Toc68230756][bookmark: _Toc69084169][bookmark: _Toc75467179][bookmark: _Toc76509201][bookmark: _Toc76718191][bookmark: _Toc83580511][bookmark: _Toc84405020][bookmark: _Toc84413629]6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks
The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.

[image: ]
Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on the same antenna (Ant 'x')


[image: ]
Figure 6.3.3.7-2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on a different antenna (Ant 'x' and Ant 'y' are different antenna ports)


Figure 6.3.3.7-3: Consecutive long subslot transmission and long subslot transmission time mask
This transient period of 15 µsec applies before and after SRS transmission to all the transmit CCs in CA with the CC sounding SRS. UE RF requirements do not apply during this transient period.
When there is no transmission preceding SRS transmission or succeeding SRS transmission, then the same time mask applies as shown in Figure 6.3.3.7-1.

[bookmark: _Toc21344297][bookmark: _Toc29801783][bookmark: _Toc29802207][bookmark: _Toc29802832][bookmark: _Toc36107574][bookmark: _Toc37251340][bookmark: _Toc45888171][bookmark: _Toc45888770][bookmark: _Toc61367433][bookmark: _Toc61372816][bookmark: _Toc68230757][bookmark: _Toc69084170][bookmark: _Toc75467180][bookmark: _Toc76509202][bookmark: _Toc76718192][bookmark: _Toc83580512][bookmark: _Toc84405021][bookmark: _Toc84413630]6.3.3.8	Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries
The transmit power time mask for consecutive slot or long subslot transmission and short slot transmission boundaries defines the transient periods allowed between such transmissions.

[image: ]
Figure 6.3.3.8-1: Consecutive slot or long subslot transmission and short subslot transmission time mask
[bookmark: _Toc21344298][bookmark: _Toc29801784][bookmark: _Toc29802208][bookmark: _Toc29802833][bookmark: _Toc36107575][bookmark: _Toc37251341][bookmark: _Toc45888172][bookmark: _Toc45888771][bookmark: _Toc61367434][bookmark: _Toc61372817][bookmark: _Toc68230758][bookmark: _Toc69084171][bookmark: _Toc75467181][bookmark: _Toc76509203][bookmark: _Toc76718193][bookmark: _Toc83580513][bookmark: _Toc84405022][bookmark: _Toc84413631]6.3.3.9	Transmit power time mask for consecutive short subslot  transmissions boundaries
The transmit power time mask for consecutive short subslot transmission boundaries defines the transient periods allowed between short subslot transmissions.
The transient period shall be equally shared as shown on Figure 6.3.3.9-2.
Figure 6.3.3.9-1: Void

[image: ]
Figure 6.3.3.9-2: Consecutive short subslot transmissions time mask
[bookmark: _Toc21344299] [image: ]
Figure 6.3.3.9-3: Consecutive short subslot (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol and when 60 kHz SCS is used in FR1, where the transient period is 10 µs
[bookmark: _Toc29801785][bookmark: _Toc29802209][bookmark: _Toc29802834][bookmark: _Toc36107576][bookmark: _Toc37251342][bookmark: _Toc45888173][bookmark: _Toc45888772][bookmark: _Toc61367435][bookmark: _Toc61372818][bookmark: _Toc68230759][bookmark: _Toc69084172][bookmark: _Toc75467182][bookmark: _Toc76509204][bookmark: _Toc76718194][bookmark: _Toc83580514][bookmark: _Toc84405023][bookmark: _Toc84413632]6.3.4	Power control
[bookmark: _Toc21344300][bookmark: _Toc29801786][bookmark: _Toc29802210][bookmark: _Toc29802835][bookmark: _Toc36107577][bookmark: _Toc37251343][bookmark: _Toc45888174][bookmark: _Toc45888773][bookmark: _Toc61367436][bookmark: _Toc61372819][bookmark: _Toc68230760][bookmark: _Toc69084173][bookmark: _Toc75467183][bookmark: _Toc76509205][bookmark: _Toc76718195][bookmark: _Toc83580515][bookmark: _Toc84405024][bookmark: _Toc84413633]6.3.4.1	General
The requirements on power control accuracy apply under normal conditions.
[bookmark: _Toc21344301][bookmark: _Toc29801787][bookmark: _Toc29802211][bookmark: _Toc29802836][bookmark: _Toc36107578][bookmark: _Toc37251344][bookmark: _Toc45888175][bookmark: _Toc45888774][bookmark: _Toc61367437][bookmark: _Toc61372820][bookmark: _Toc68230761][bookmark: _Toc69084174][bookmark: _Toc75467184][bookmark: _Toc76509206][bookmark: _Toc76718196][bookmark: _Toc83580516][bookmark: _Toc84405025][bookmark: _Toc84413634]6.3.4.2	Absolute power tolerance
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame (1 ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error.
The minimum requirement specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output power as specified in clause 6.3.1 and the maximum output power as specified in clause 6.2.1.
Table 6.3.4.2-1: Absolute power tolerance
	Conditions
	Tolerance

	Normal
	± 9.0 dB



[bookmark: _Toc21344302][bookmark: _Toc29801788][bookmark: _Toc29802212][bookmark: _Toc29802837][bookmark: _Toc36107579][bookmark: _Toc37251345][bookmark: _Toc45888176][bookmark: _Toc45888775][bookmark: _Toc61367438][bookmark: _Toc61372821][bookmark: _Toc68230762][bookmark: _Toc69084175][bookmark: _Toc75467185][bookmark: _Toc76509207][bookmark: _Toc76718197][bookmark: _Toc83580517][bookmark: _Toc84405026][bookmark: _Toc84413635]6.3.4.3	Relative power tolerance
The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.
The minimum requirements specified in Table 6.3.4.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in clause 6.3.1 and the measured PUMAX as defined in clause 6.2.1.
To account for RF Power amplifier mode changes, 2 exceptions are allowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep over a range bounded by the requirements of minimum power and maximum power specified in clauses 6.3.1 and 6.2.1, respectively. For those exceptions, the power tolerance limit is a maximum of ± 6.0 dB in Table 6.3.4.3-1.
Table 6.3.4.3-1: Relative power tolerance
	Power step P (Up or down)
(dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	ΔP < 2
	± 2.0 (NOTE)
	± 2.5
	± 2.0

	2 ≤ ΔP < 3
	± 2.5
	± 3.5
	± 2.5

	3 ≤ ΔP < 4
	± 3.0
	± 4.5
	± 3.0

	4 ≤ ΔP < 10
	± 3.5
	± 5.5
	± 3.5

	10 ≤ ΔP < 15
	± 4.0
	± 7.0
	± 4.0

	15 ≤ ΔP
	± 5.0
	± 8.0
	± 5.0

	NOTE:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.
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The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within 21 ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [8] kept constant.
The minimum requirement specified in Table 6.3.4.4-1 apply in the power range bounded by the minimum output power as specified in clause 6.3.1 and the maximum output power as specified in clause 6.2.2.
Table 6.3.4.4-1: Aggregate power tolerance
	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	± 2.5 dB

	0 dB
	PUSCH
	± 3.5 dB
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