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1.	Introduction
Proposal of defining on-to-on transient period requirements was extensively discussed during RAN4 #93 in Reno and also at RAN #86 meeting in Sitges [1][2]. And RAN tasked RAN4 to discuss test conditions of this requirement at RAN4 #94. In this contribution we confirm a feasibility of the measurement with regards to some conditions described in the previously prepared WF in RAN4 #92bis and #93 [1][3]. (Note [1] was approved but [3] was noted.)

2.	Discussion
2.1 EVM test feasibility with 20 dB of power level difference
[bookmark: _GoBack] Based on the way forwards at RAN4 #92bis and #93, a measurement of UL signals with 20dB of power level difference by RB change (1 RB to 100 RB or vice versa) is discussed. At first for a measurement with power level difference, it is feasible to conduct similar kind of test as far as the range of power steps (P) are equivalent to the conditions defined in TS 38.521-1 [5] 6.3.4.3 Power Control Relative power tolerance (refer to 6.3.4.3.5). Now for the bigger step with 20 dB (1RB to 100RB), we confirmed that the EVM measurement is feasible by some simplified experiments with our spectrum analyzer. 
As we can see, allocation of 100 RB is feasible since we have been discussing the condition under a channel BW 20 MHz and SCS 15 kHz. However of course the possible RB allocation and its corresponding power step (P) depends on a combination of CBW and SCS.
Observation 1: EVM measurement with a 20 dB power step (1 RB to 100 RB, or vice versa) is feasible under a condition of CBW 20 MHz and SCS 15 kHz.

2.2 Exclusion precision of the transient period (1, 2, 4, 7, 10 s)
Next we consider an exclusion precision of the transient period by test equipment such as spectrum analyzer. 
For 20 MHz CBW and 15 kHz SCS case, a corresponding sampling rate in the test equipment is 30.72 MHz and it varies depending on the CBW and SCS. This value is a fundamental one and here we omit a detailed explanation with it. But anyway we try to calculate the actual samples to be removed (N) during the FFT process. Suppose the transient period is signalled as 1 s from the UE, then we need to remove 0.5 s from a symbol as the transient period at a slot boundary. Then considering N as an integer, N can be derived by a simple equation as follows.
N = 0.5 s * 30.72 MHz
 Thus N = 0.5 s * 30.72 MHz = 15.36 ≑ 16 (rounded up). And when we calculate it in the time unit again, 16/30.72 MHz ≑ 0.52 (s) is the actually removed transient period during the FFT process. Similarly 1.01 s transient period is removed from a symbol when TP = 2 s is signalled. From these values, we assume that our test equipment has enough sampling resolution to differentiate EVM results between defined transient periods. 
Observation 2: Test equipment has enough sampling resolution to differentiate EVM measurement results between transient periods (1, 2, 4, 7, 10 s).

From here we would rather like to discuss about topics which need a common assumption in a group. 


2.3 Clarification of UL/ DL configuration per duplex mode
 Since FR1 requirement defines two kinds of duplex mode (TDD or FDD), we also need to define both UL/ DL configurations. We suppose the following patterns in figure 2.3-1, 2.3-2 and 2.3-3 can be configured. 
[image: ]
Figure 2.3-1: UL/ DL configuration for FDD
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Figure 2.3-2: UL/ DL configuration for TDD (1)
 [image: ]
Figure 2.3-3: UL/ DL configuration for TDD (2)
 Here since we have two possible types of TDD patterns in figure 2.3-2 and 2.3-3, we need to clarify which pattern to be used. Corresponding configuration tables for each TDD pattern are described in the appendix A at the end of this contribution.
Proposal 1: Clarify the UL/ DL configuration pattern for TDD on-to-on transient period requirements.

2.4 Clarification of EVM measurement including only symbols in which the transient occurs
 Next is about a way to calculate EVM including only symbols in which the transient occurs. This was proposed in the previous WF [1] and there is one thing to clarify. Since there are two kinds of transient edges, i.e. rising edge and falling edge, we need to clarify whether the EVM should be calculated only to include rising edges of transient or falling edge, or both.
Proposal 2: With regards to transient edges to include, clarify a way to calculate EVM including only symbols in which the transient occurs. 
Option 1: Calculate EVM which includes symbols in which only rising or falling edges of transient occur.
Option 2: Calculate EVM which includes symbols in which both rising and falling edges of transient occur.

2.5 Others
 Currently TS 38.101-1 [4] has Annex F.6 where definitions of EVM calculation are clarified. Once we have established the common assumptions for on-to-on transient periods, we need to create the associated new annex.
Proposal 3: Create Annex F.8 (new) “Averaged EVM including symbols with transient period” to clarify assumptions for on-to-on transient period once the common assumptions have been established.


3. Conclusion
In this contribution we confirmed a feasibility of the EVM measurement with regards to some conditions for on-to-on transient period in FR1.
Observation 1: EVM measurement with a 20 dB power step (1 RB to 100 RB, or vice versa) is feasible under a condition of CBW 20 MHz and SCS 15 kHz.
Observation 2: Test equipment has enough sampling resolution to differentiate EVM measurement results between transient periods (1, 2, 4, 7, 10 s).
Proposal 1: Clarify the UL/ DL configuration pattern for TDD on-to-on transient period requirements.
Proposal 2: With regards to transient edges to include, clarify a way to calculate EVM including only symbols in which the transient occurs. 
Option 1: Calculate EVM which includes symbols in which only rising or falling edges of transient occur.
Option 2: Calculate EVM which includes symbols in which both rising and falling edges of transient occur.
Proposal 3: Create Annex F.8 (new) “Averaged EVM including symbols with transient period” to clarify assumptions for on-to-on transient period once the common assumptions have been established.
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5.	Appendix A
Candidates of UL/ DL configuration for TDD are as follows.
Table A-1: TDD-UL-DL-Config for TDD pattern 1
	Derivation Path: TS 38.508-1[5], Table 4.6.3-192

	Information Element
	Value/remark
	Comment
	Condition

	TDD-UL-DL-ConfigCommon ::= SEQUENCE {
	
	
	

	  referenceSubcarrierSpacing
	SubcarrierSpacing
	
	

	  pattern1 SEQUENCE {
	
	
	

	    dl-UL-TransmissionPeriodicity
	ms5
	
	

	    nrofDownlinkSlots
	3
	
	

	    nrofDownlinkSymbols
	10
	
	

	    nrofUplinkSlots
	2
	
	

	    nrofUplinkSymbols
	2
	
	

	  }
	
	
	

	  pattern2
	Not present
	
	

	}
	
	
	



Table A-2: TDD-UL-DL-Config for TDD pattern 2
	Derivation Path: TS 38.508-1[5], Table 4.6.3-192

	Information Element
	Value/remark
	Comment
	Condition

	TDD-UL-DL-ConfigCommon ::= SEQUENCE {
	
	
	

	  referenceSubcarrierSpacing
	SubcarrierSpacing
	
	

	  pattern1 SEQUENCE {
	
	
	

	    dl-UL-TransmissionPeriodicity
	ms10
	
	

	    nrofDownlinkSlots
	6
	
	

	    nrofDownlinkSymbols
	10
	
	

	    nrofUplinkSlots
	3
	
	

	    nrofUplinkSymbols
	2
	
	

	  }
	
	
	

	  pattern2
	Not present
	
	

	}
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