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1.	Introduction
RAN4 has agreed and added a feature requirement for UE supporting short transient periods capability to TS 38.101-1 Rel-16 (introduced in RAN4 R4-2103152 CR 0641). The CR was agreed under WI TEI16.  This discussion paper provide some details of the changes RAN4 introduced and request RAN5 endorsement to handle the corresponding Ran5 spec updating and changes under WIC TEI16_Test.
2. 	Discussion
2.1	TEI16 maintenance in RAN4
In order to improve UE performance, short transient period capability has been discussed extensively in several early RAN4 meetings. In RAN4#93 meeting, a WF [1] was agreed. In the WF it was agreed that DFT-spread can be tested by excluding the transient period from the measurement interval.
In 3GPP TSG-RAN4 Meeting #93 Proposal for EVM measurement interval to include symbols with short transient period was agreed [2].  RAN4 has introduced new RF requirement 6.4.2.1a Error Vector Magnitude including symbols with transient period under Rel 16 general maintenance work item TEI16[3].  
 
2.2 	Addition of Short Transient Period Capability in TS 38.101-1
The details of adding short transient period UE capability and new EVM measurement was captured in CR R4-2103152.  Related key content was copied below:

[bookmark: _Toc21344289]6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290]6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in subclause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions with power change or RB hopping is applied. When a UE signals the transient period capability, the transient period value (tp) can be 2, 4, or 7 usec.  If no capability is signalled, the default transient period value of 10 usec applies.


In case of RB hopping, transition period is shared symmetrically when the transient period is 10usec (tpstart would then be equal to -5s in following figures). If the UE signals a transient period (tp) of 2, 4 or 7usec, the transient period start position is given by tpstart in Table 6.3.3.1-1.
Table 6.3.3.1-1 tpstart  values
	tp
 (s)
	tpstart (s)

	2
	[-0.5]

	4
	[-1]

	7
	[-2]

	NOTE 1: Negative values mean that the transient period starts before the symbol boundary



Unless otherwise stated the requirements in clause 6.5 apply also in transient periods.
In the following subclauses, 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.

< end of changes >
<start of changes>
[bookmark: _Toc21344295]6.3.3.6	SRS time mask
……
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
[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

[bookmark: _Toc21344296]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.
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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

[bookmark: _Toc21344297]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: ][image: ]
Figure 6.3.3.8-1: Consecutive slot or long subslot transmission and short subslot transmission time mask
[bookmark: _Toc21344298]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
[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, when the transient period is 10 µs. 

<end of changes>

< start of changes >
6.4.2.1a	Error Vector Magnitude including symbols with transient period 
In 6.4.2.1, EVM has been defined by excluding the symbols which have a transient period. In this section, measurement interval is defined for the symbols with a transient period to include these symbols in the RMS average EVM computation when the UE reports a transient period capability other than the default. Before calculating the EVM, the measured waveform is corrected for sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM. The symbols with transient period should not be used for equalization. Only CP-OFDM waveform is used for conformance testing.”
[bookmark: _Hlk37237311]In the case of PUSCH or PUCCH transmissions when the mean power, modulation or RB allocation across slot or subslot boundaries is expected to change the EVM result over the symbols where the transient occurs is calculated according to Table 6.4.2.1a-1.
[bookmark: _Hlk37255905]Table 6.4.2.1a-1: EVM definition for reported transient period
	Reported transient capability (us)
	EVM definition
	tpstart (µs)
	SCS4

	2
	

	[-0.5]
	15kHz or 30kHz5


	4
	

	[-1]
	15kHz


	7
	

	[-2]
	15kHz


	NOTE 1:    ,,and  are defined in Annex F
NOTE 2:    is the EVM for a symbol right after a transition;  is the EVM for a symbol right before a transition
NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex F.4
NOTE 4: SCS denotes the SCS that can be used in the conformance test
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in supportedSubCarrierSpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding band



The RMS average of the basic EVM measurements over [108] subframes for the symbols where the transient occurs for the different modulation schemes shall not exceed the values  specified in Table 6.4.2.1a-2 for the parameters defined in Table 6.4.2.1a-3.  This requirement can be verified with 64 QAM and 256 QAM modulation.
[bookmark: _Hlk37260337]Table 6.4.2.1a-2: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	64 QAM 
	%
	[10]

	256 QAM
	%
	[8]



Table 6.4.2.1a-3: Parameters for Error Vector Magnitude
	
Parameter
	Unit
	Level

	UE Output Power
	dBm
	 Table 6.3.1-1 

	UE Output Power for 256 QAM
	dBm
	 Table 6.3.1-1 + 10 dB

	Operating conditions
	
	Normal conditions






2.3 	Impacted test case in TS 38.521-1
From the changes introduced by RAN4 CRs,  Transmit ON/OFF time mask test case in TS 38.521-1 shall be updated  per the newly added UE capability.   A new test case of EVM measurement shall be added.
The test cases and corresponding target completion date are proposed as below:
	Clause
	Test case title
	Target completion date
	Tdoc Number
	Progress

	6.3.3.1
	General
	RAN5#94
	
	0%

	6.3.3.6 
	SRS time mask
	RAN5#94
	
	0%

	6.4.2.1a
	Error Vector Magnitude including symbols with transient period
	RAN5#94
	
	0%

	Annex E.5.9
	Derivation of the results
	RAN5#94
	
	0%



[bookmark: _Hlk80781364] 
2.4 	Proposal
In order to align RAN5 specification to RAN4 core RF requirement, this new test requirement shall be added to TS 38.521-1. Considering the changes was introduced under WI TEI16 at RAN4 group, the following is proposed:
Proposal 1: Seeking RAN5 endorsement for handling proposed updates/addition under Rel-16 maintenance – i.e. WIC - ‘TEI16_Test’

3. 	Conclusion
Based on the discussion, it’s suggested that RAN5 to discuss and endorse below proposal:
Proposal 1: 	Seeking RAN5 endorsement for handling proposed updates/addition under Rel-16 maintenance – i.e. WIC - ‘TEI16_Test’


4. 	References
[1] 3GPP R4-1912921, “WF on Transient period capability”  
[2] 3GPP R4-1915290 “Proposal for EVM measurement interval to include symbols with transient period”
[3] 3GPP R4-2103152, “CR on introduction of shorter Transient Period Capability”


image2.emf
tp

start

tp

start

tp

start


Microsoft_Visio_Drawing.vsdx
tpstart
tpstart
tpstart



image3.emf
SRS

End of OFF power 

requirement

Start of OFF power 

requirement

SRS ON power 

requirement

10µs

Transient period

SRS SRS SRS

10µs

Transient 

period will be 

taken in the 

blanked SRS 

symbol

SRS ON power 

requirement

17.86µs

10µs

Transient 

period will be 

taken in the 

blanked SRS 

symbol


image4.png
Start of N+ power

1 1 1 |
PUSCH/PUCCH : :
1 ;4/7 : 1 1 | Start of N2 power
I . 1 PUSCH/PUCCH
End of N+ power
R
P PUSCH/PUCCH ! 1
LS —_— 1 1
<1 10us lops Tl I~ 10ps
10us Transient period Transient period

Transient period




image5.emf
tp

start


Microsoft_Visio_Drawing1.vsdx
tpstart



image6.png
Start of N+ power

1 1 | |
PUSCH/PUCCH i
I e /! - I | Start of N.2 power
! Endof N Pl I PUSCH/PUCCH
power |
: -«
L PUSCH/PUCCH | | 1
L 1 1
ST 10us 15us 1 1 : 15us
10us Transient period Transient period

Transient period




image7.emf
tp

start


Microsoft_Visio_Drawing2.vsdx
tpstart



image8.emf
tp

start


Microsoft_Visio_Drawing3.vsdx
tpstart



image9.png
Long subslot N

Short subslot N+1 Long subslot N+2

1
(] [
1 [
Endof power | | Start of power Endofpower | | Startof power
o e
1o 1
10ps 10ps =
Transient period

Transient period




image10.png
Long subslot N

Short subslot N+1 Long subslot N+2

]
1 11
[ [
End of power | | Start of power Endofpower | | Startof power
o "I
(] 1o
LSy A

Transient period Trénsient period




image11.png
Short subslot N Short subslot N+1

End of power Start of power

gl
I
10us k1
Transient period





image12.emf
tp

start


Microsoft_Visio_Drawing4.vsdx
tpstart



image13.png
17.86us

subslot
; I ON power i 10 . OoN power
| | requirement ; Hs R requirement
End of OFF | I —»  Transientperiod «—Tequirement Transient period
ndo power . will be taken |
requirement 1 inthe
Pl " blankedsymbol
o ' '

Transient period

10ps

will be taken
inthe
! blanked symbol

Start of OFF power

requirement
< S




image1.emf
SRS

End of OFF power 

requirement

Start of OFF power 

requirement

SRS ON power 

requirement

10µs

Transient period

10µs

Transient period

SRS SRS SRS

10µs

Transient period

10µs

Transient period

10µs

Transient period

SRS ON power 

requirement

SRS ON power 

requirement

SRS ON power 

requirement


