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1.	Introduction
According to the minutes of the last RAN4#106 [1][2], we discuss power settings such as power step size and power level for FR1 EVM including symbols with transient period in this paper.
Moderator note: It is clarified that proposal 6 is focused in RAN4 discussion based on other proposals. RAN4 discussion depends on the conclusion of RAN5, e.g. RB allocation-based power change.
Agreement:
1) Confirm RAN4 assumptions on transient assumptions:
a) Transients are verified using the Figure 7.3.3.7-3 ON to ON time mask
b) Transient is not triggered by TPC commands, it is triggered by RB allocation change
2) RAN4 need a new UL RMC at SCS15kHz with 5ms periodicity to verify the transient according to Figure 6.3.3.7-3 time-mask, i.e. proposal 6 above

2.	Discussion
[bookmark: _Hlk60670583]At the last RAN5#98, there were two options for power step size setting. 
Option A1 [3]:
Proposal 1: Apply the levels between the maximum power +23 dBm and + 3dBm as the output power levels to transit.  
Proposal 2: In a case that a test condition cannot achieve 20 dB level difference by the RB allocation change, allocate the maximum possible number of RBs for the higher power level setting.  
Option A2 [4]:
Proposal 1: For FR1, verify the EVM of a UE with shorter transient period capability with 10MHz CBW for all frequency bands except for bands n51, n91, n93 and n100 that are verified at 5MHz CBW SCS 15kHz, and for bands n46, n96, n102, n104 which are verified at 20MHz UL CBW for both SCS 15kHz and SCS 30kHz.
Proposal 2: For FR1, verify the EVM of a UE with shorter transient period capability using a 1:24 RB allocation change at the long subslot boundary and with 0dB TPC commands. This RB allocation change is frequency band, duplex-mode and SCS agnostic for 10MHz CBW (cf. proposal 1). This configuration is therefore common to all transient period capabilities (tp=2,4,7 μs).
Option A1 focuses on testing with the largest possible step size, but it causes testing with various step sizes for each band. On the other hand, option A2 focuses on reusing the LTE approach as much as possible and testing with the common step size. However, according to the analysis on available step size for FR1 bands below, there is no step size available for all bands.
[bookmark: _Ref133932087]Table 1 Available step size for FR1 operating bands
	NR band
	Available step size [dB] 
for SCS = 15 kHz
	Available step size [dB] 
for SCS = 30 kHz

	
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n1
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n2
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n3
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n5
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n7
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n8
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n12
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n13
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n14
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n18
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n20
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n24
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n25
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n26
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n28
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	-

	n29
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n30
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n34
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n38
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n39
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n40
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n41
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n46
	-
	-
	-
	20
	-
	17.0
	-
	20

	n47
	-
	17.0
	-
	20
	13.8
	17.0
	18.8
	20

	n48
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n50
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n51
	13.8
	-
	-
	-
	-
	-
	-
	-

	n53
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n54
	13.8
	-
	-
	-
	-
	-
	-
	-

	n65
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n66
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n67
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n70
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n71
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n74
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n75
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n76
	13.8
	-
	-
	-
	-
	-
	-
	-

	n77
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n78
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n79
	-
	17.0
	-
	20
	13.8
	17.0
	18.8
	20

	n80
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n81
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n82
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n83
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	-

	n84
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n85
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n86
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	20

	n89
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n90
	-
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n91
	13.8
	17.0
	-
	-
	-
	-
	-
	-

	n92
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n93
	13.8
	17.0
	-
	-
	-
	-
	-
	-

	n94
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	n95
	13.8
	17.0
	18.8
	-
	13.8
	-
	-
	-

	n96
	-
	-
	-
	20
	-
	17.0
	-
	20

	n97
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n98
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	18.8
	20

	n99
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n100
	13.8
	-
	-
	-
	-
	-
	-
	-

	n101
	13.8
	17.0
	-
	-
	13.8
	-
	-
	-

	n102
	-
	-
	-
	20
	-
	17.0
	-
	20

	n104
	-
	-
	-
	20
	-
	17.0
	18.8
	20

	n105
	13.8
	17.0
	18.8
	20
	13.8
	17.0
	-
	-

	Note 1:	Available step size is calculated by the RB ratio available at each CBW and SCS. Table 2 shows the concrete relationship between step size and CBW.
Note 2:	Available CBW is based on Table 5.3.5-1 in TS 38.101-1 [5]. Note that CBWs with Note 3, 4, 5, and 6 in Table 5.3.5-1 [5] are omitted because these CBWs are optional or available for DL or SCell only.


[bookmark: _Ref134790760]Table 2 Relationship between step size and CBW for each SCS
	Step size
	RB ratio
	CBW

	
	
	SCS = 15 kHz
	SCS = 30 kHz

	13.8 dB
	1:24
	5 MHz
	10 MHz

	17.0 dB
	1:50
	10 MHz
	20 MHz

	18.8 dB
	1:75
	15 MHz
	30 MHz

	20 dB
	1:100
	20 MHz
	40 MHz


In order to test with the largest possible step size and common step size as much as possible, there is option A3 to test with 20 dB step size [6] if possible and 13.8 dB step size if testing with 20 dB step size is not possible. Concrete test points are shown as green marked cells in Table 1.
Note that the above observation assumes to change RB allocation from 1RB to full RB. If the number of RB at lower level is adjusted, lower step size is available. For example, step size will be 14.0 dB for RB ratio 4:100.
[bookmark: _Ref126344168][bookmark: _Ref134179433][bookmark: _Ref134792689]Proposal 1: Adopt option x below for power step size of EVM including symbols with transient period.
[bookmark: _Ref134793839]Option A1: Apply 20 dB step size. Apply the maximum possible step size if 20 dB step size is not available.
[bookmark: _Ref134793840]Option A2: For bands n51, n91, n93, and n100 for SCS 15 kHz, apply 13.8 dB step size. For bands n46, n96, n102, and n104, apply 20 dB step size for SCS = 15 kHz and 17.0 dB step size for SCS = 30 kHz. Otherwise apply 17.0 dB step size for SCS = 15 kHz and 13.8 dB step size for SCS = 30 kHz.
[bookmark: _Ref134803690][bookmark: _Ref134793841]Option A3: Apply 20 dB step size. Apply 13.8 dB step size if 20 dB step size is not available. Concrete test points are shown as green marked cells in Table 1.
Option A4: Apply 13.8 dB step size. Apply the step size closest to 13.8 dB step size if 13.8 dB step size is not available.

Regarding the power level, there are three options below.
[bookmark: _Ref134796353][bookmark: _Ref134807239]Proposal 2: Adopt option x below for power level of EVM including symbols with transient period.
Option B1: Test between Minimum output power and Minimum output power + power step size.
Option B2: Test between 0 dBm and 0 dBm – power step size (same as LTE).
Option B3: Test between Pumax and Pumax – power step size

For a way to calculate EVM, [3] shows two options below. For saving test time, we prefer option C2.
[bookmark: _Ref134807242]Proposal 3: Adopt option C2 below for a way to calculate EVM including symbols with transient period.
Option C1: Calculate EVM which includes symbols in which only rising or falling edges of transient occur.
Option C2: Calculate EVM includingwhich includes symbols in which both rising and falling edges of transient occurring at the respective slot boundaries.

For MU analysis, there are following observation and proposal.
Observation 1: Currently, MU is defined to be the same as for normal EVM test 6.4.2.1. However, the test system in this test case will need to be configured to receive power at a level quite over the power level of the signal to measure EVM.
[bookmark: _Ref135816509]Proposal 4: Once there is agreement on the power step to configure, MU and TT will need to be redefined for this test.


3.	Conclusion
RAN5 is asked to endorse the following proposals.
Proposal 1: Adopt option x below for power step size of EVM including symbols with transient period.
Option A1: Apply 20 dB step size. Apply the maximum possible step size if 20 dB step size is not available.
Option A2: For bands n51, n91, n93, and n100 for SCS 15 kHz, apply 13.8 dB step size. For bands n46, n96, n102, and n104, apply 20 dB step size for SCS = 15 kHz and 17.0 dB step size for SCS = 30 kHz. Otherwise apply 17.0 dB step size for SCS = 15 kHz and 13.8 dB step size for SCS = 30 kHz.
Option A3: Apply 20 dB step size. Apply 13.8 dB step size if 20 dB step size is not available. Concrete test points are shown as green marked cells in Table 1.
Option A4: Apply 13.8 dB step size. Apply the step size closest to 13.8 dB step size if 13.8 dB step size is not available.
Proposal 2: Adopt option x below for power level of EVM including symbols with transient period.
Option B1: Test between Minimum output power and Minimum output power + power step size.
Option B2: Test between 0 dBm and 0 dBm – power step size (same as LTE).
Option B3: Test between Pumax and Pumax – power step size
Proposal 3: Adopt option C2 below for a way to calculate EVM including symbols with transient period.
Option C1: Calculate EVM which includes symbols in which only rising or falling edges of transient occur.
Option C2: Calculate EVM includingwhich includes symbols in which both rising and falling edges of transient occurring at the respective slot boundaries.
Proposal 4: Once there is agreement on the power step to configure, MU and TT will need to be redefined for this test.
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