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1.	Introduction
The transient period capability which allows the UE to report its transient period for ON to ON cases for power change and frequency hopping has been approved. With such feature, BS will be able to consider the effective supported transient time for each individual UE, and not the maximum specified one in TS 38.101-1 (10µs) and TS 38.101-2 (5µs).
An EVM test allows to determine which transient period (tp) is supported by UE among the non-mandatory values of 2, 4 and 7 µs in FR1.

2.	Discussion
The sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal needs to be calculated to determine the EVM.is expressed in number of samples using the sampling unit Tc. 
Extract from [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


[…]
For the EVM calculation on the symbols with a transient period when the UE signals a transient period capability (tp) of 2, 4 or 7usec,  is is given below.
[bookmark: _Hlk71035731]-	calculate EVMl_tp with  set to, where is 1/Tc the sampling rate
-	calculate EVMh_tp with  set to, where 1/Tc is the sampling rate and the CP is the cyclic prefix of the symbol on which EVM is calculated (e.g. long CP for the first symbol of the slot) in seconds



[bookmark: _Hlk71036314]
 for EVMl_tp is calculated in several operations the first one being the addition of the parameters tp and tpstart which can take only integer values except for tpstart value of [-0.5] µs for tp = 2 µs (SCS = 60 kHz). Moreover, Tc is calculated based on integer values of 480kHz for the maximum subcarrier spacing and 4096 for the FFT size. Therefore, the possible values for  for EVMl_tp will be identical among TE vendors.
On the other hand, the calculation of  for EVMh_tp involves CP which is a floating value when expressed in µs as tpstart. Consequently, due to the rounding of CP in µs, there may be differences between TE vendors on calculated  values for EVMh_tp.

2.1 Determination of CP + tpstart in µs and conversion to samples 
The approach shown in [1] is to first add CP and tpstart both expressed µs and then divide by Tc so to have the result in samples based on Tc sampling time. 
Table 1 – determination of CP values in µs
	SCS
[kHz]
	µ
	2-µ
	CP = 144*2-µ
[# samples based on Ts]
	CP(*K i.e 64)
[# samples based on Tc]
	CP(*K*Tc)
[µs]

	15
	0
	1
	144
	9216
	4.6875

	30
	1
	0.5
	72
	4608
	2.34375

	60
	2
	0.25
	36
	2304
	1.171875



As shown in Table 2, depending on the approximation made on the CP value used the number of samples corresponding to  may be significantly different as shown in Table 2 for the 3 following cases:
· [bookmark: _Hlk71050053]Floating-point value of CP limited to 3 decimals - (= 5281 samples)
· Integer value based on floor(CP) or ⌊CP⌋ -  (=  3931 samples)
· Integer value based on ceil(CP) or ⌈CP⌉  -  (=  5897 samples)

Table 2 – Determination of of  values for EVMh_tp using ⌊CP + tpstart⌋/Tc–1 for SCS=15kHz (tpstart=2µs)
	Case
	CP
[µs]
	CP + tpstart
[µs]
	⌊(CP + tpstart)/Tc⌋
[# samples
based on Tc]
	 =
⌊(CP + tpstart)/Tc⌋ - 1
[# samples
based on Tc]

	CP_original
	4.687
	2.687
	5282
	5281

	CP_floor
	4
	2
	3932
	3931

	CP_ceil
	5
	3
	5898
	5897


Observation 1: Using floor(CP) or ceil(CP) results in a significant error in compare to the use of CP_original (limiting the value to 3 decimals).










3. Conclusion
In this contribution we made a brief study of the possibilities to avoid differences in the number of samples for Δt ̃.
Observation 1: Using floor(CP) or ceil(CP) results in a significant error in compare to the use of CP_original (limiting the value to 3 decimals).
Another approach for the determination Δt ̃ is shown in Annex A.
While in Annex B is shown the possibility to have 8 “hard-coded” Δt ̃ values in total for EVMl_tp and EVMh_tp explicitly added in the annex F.4 of the 38.101-1. [1], those 8 Δt ̃ values corresponding to the {SCS, tp} cases used in the conformance test as described in Table 6.4.2.1a-1 of the 38.101-1 [1].
Observation 2: The accuracy obtained using   is similar to CP_original.
[bookmark: _Hlk71103771]Observation 3: The number of possibilities for for both EVMl_tp and EVMh_tp is limited to 8 in total.
Proposal 1: Add Δt ̃values in annex of 38.101-1.

4.	References
[1] 38-101-1, “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”, version 17.1.0 



Annex A - Determination of CP and tpstart in samples prior to CP+tpstart

In this case,  for EVMh_tp is calculated using .

Table 3 – Determination of  values for EVMh_tp using 
	SCS
[kHz]
	µ
	tp
[µs]
	tpstart
[µs]
	CP
[# samples based on Tc]
	⌊tpstart⌋
[# samples
based on Tc]
	CP + ⌊tpstart⌋
[# samples
based on Tc]
	 =
CP + ⌊tpstart⌋ - 1
[# samples
based on Tc]

	15
	0
	7
	-2
	9216
	⌊-3932.16⌋
	5283
	5282

	30
	1
	4
	-1
	4608
	⌊-1966.08⌋
	2641
	2640

	60
	2
	2
	-0.5
	2304
	⌊-983.04⌋
	1320
	1319



Observation 2: The accuracy obtained using   is similar to the calculation using no approximation to calculate CP in µs from the CP value in samples (144*2-µ*64).


Annex B - Add Δt ̃values in annex F.4 of 38.101-1
The number of possibilities for for both EVMl_tp and EVMh_tp relevant for assessing the transient period (tp) supported by a UE being limited to 6 in total, Δt ̃values could be added in annex F-4 of 38.101-1 as shown below.
[image: ]


Observation 3: The number of possibilities for for both EVMl_tp and EVMh_tp is limited to 6 in total.
Proposal 1: Add Δt ̃values in annex of 38.101-1
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For the EVM calculation on the symbols with a transient period when the UE signals a transient period capability
(1p) of 2, 4 or Tusec, AF is is given below.

- calculate EVM, , with 4F set m{w + 1. where is 1/T. the sampling rate

- calculate EVM, , with AF set m{% — 1, where 1/T. is the sampling rate and the CP is the cyclic
‘prefix of the symbol on which EVM is calculated(e.g. long CP for the first symbol of the slot) in seconds
&2 Table F.4-1 - Relevant 47 values for EVM, , and EVM, ,
At for EVM, o 4 for EVM, o
0| tRua
e &= | = [# samples [ samples
based on T] based on T
15 |0 2 |05 2048 8231
30 |1 2 |05 2048 3623
15 |0 4 By 5897 1248
15 (o7 2 9829 5282)

A pictorial representation of the EVM measurement windows is given in Figure F.4-1
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Figure F.4-1 EVM measruementmeasurement window




