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1.	Introduction
At the last RAN5 #97 meeting, we discussed identified issues on EVM including symbols with transient period at clause 6.4.2.1a in TS 38.521-1 [1][2] and an action point was set to update the associated test requirement. 
In this contribution we discuss following issue 4), 5), 6) and an additional issue to create a consensus in the group.  
1) Test configuration for RB allocation change is missing.
2) Figure of transient period may mislead that the test is like on/off time mask although the actual test is on-to-on transient.
3) Test procedure is described to change the output power by TPC command instead of the RB allocation change.
4) Baseline of the output power levels to transit is not defined. 
5) UL/DL configuration pattern needs to be decided. 
6) Clarification is necessary on a way to calculate EVM whether to include only rising edge of transient or falling edge, or both.

2.	Discussion
2.1 Baseline of the output power levels to transit 
 Below is the extract of the observation from issue 4) in the contribution [2] of the last meeting.
	Observation 5: Output power levels to transit need to be defined. Candidate options are as follows.
   Option 1: Between the maximum power level +23 dBm and +3 dBm
   Option 2: Between the minimum power level approximately -38 dBm and -18 dBm


 There were views expressed by companies at the last meeting and option 1 was preferred at that moment. Our preference is also option 1 from an SNR viewpoint of our test equipment.
Proposal 1: Apply the levels between the maximum power +23 dBm and + 3dBm as the output power levels to transit.  
There might be views that both conditions (i.e. maximum and minimum power levels) should be applied like the regular EVM tests. But from the test time perspective which we discuss later, we prefer to carry out the test only with one condition. 
Observation 1: One power level condition should be defined considering a test time.
 We also need to agree on the RB numbers to be configured for cases with shorter channel bandwidth. There are cases that output power level difference of 20 dB cannot be made by RB settings depending on a channel bandwidth like 10 MHz and smaller at SCS 15 kHz (52 RBs or smaller). In those cases, following a setting of the power control test cases, we propose to allocate the maximum possible number of RBs for the higher power level setting.
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.  

2.2 UL/DL configuration pattern for TDD
UL/DL configurations for TDD are extracted below for reference.
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Figure 2.2-1: UL/ DL configuration for TDD for testing around the maximum power level (1)
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Figure 2.2-2: UL/ DL configuration for TDD for testing around the maximum power level (2)
 For UL/DL configuration for TDD, either pattern is fine from our TE viewpoint. But care must be taken for patterns whether to start from the falling edge like figures above or from a rising edge depending on the output power levels to be configured. In a case we define the test case around the maximum power level, an associated test procedure could have a power level where we first configure 100 RBs with the maximum output level, then we change the RB number to 1RB to make the 20 dB level difference. On the contrary, if the power level condition is defined around the minimum output power, we need to start configuring 1 RB with the minimum output power, then increase the power by changing the RB number to 100 RBs.
Observation 2: Either pattern is fine from our TE viewpoint.
Observation 3: Care must be taken for patterns whether to start from the falling edge or rising edge depending on the power levels to be configured.   

2.3 A way to calculate EVM
 Below is the extract of the observation from issue 6) in the contribution [2].
	Observation 7: With regards to transient edges to include, clarification is needed on 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.


 From our test equipment perspective, technically speaking we can calculate the EVM with either option.
 There are two aspects when we consider this issue. One is whether the obtained EVM results may vary depending on the direction of transient (rise or fall), and the other is a test time. 
 If the EVM varies by the direction of transient and it shall be evaluated independently, option 1 of observation 7 above would be valid. However, since the current requirement is defined to measure at least 108 subframes (we interpreted it as the same meaning as 108 transients) at clause 6.4.2.1a.3 [1], this test requires a longer test time compared to the regular EVM. From a test time perspective, it is preferrable that we use both symbols with rising and falling edges of transient to calculate the EVM. For our information, the regular TDD EVM measurement uses measurement results of 10 subframes to average and calculate the EVM. So one regular EVM test requires approximately 5 frames (50 ms) test time plus a time to calculate the EVM since we have 2 UL subframes in one frame. Now for this on-to-on transient period test case, even with the case that the EVM includes symbols in which both rising and falling edges of transient occur (i.e. Option 2 above), considering the UL/DL pattern above, one test time requires 108/2 = 54 frames (540 ms) plus a time to calculate the EVM. If we apply option 1 above for the test, then the test time doubles.    
Observation 4: Inputs from companies are highly appreciated if the EVM results may depend on a direction of transient (rise or fall) and if we shall evaluate the EVM independently.
Observation 5: Test time of the EVM including symbols with transient period is much longer than the one for the regular EVM tests.    
Proposal 3: Apply option 2 (i.e. calculate EVM which includes symbols in which both rising and falling edges of transient occur.) from a test time point of view. 

 In conclusion, to clearly indicate that the associated test case is not completed with many aspects yet, we should add a note to clarify the status of the test case.
Proposal 4: Add an editor’s note to clarify the status of the TC for EVM including symbols with transient period.


3. Conclusion
In this contribution we discussed the identified issues in 6.4.2.1a in TS 38.521-1 to reach a consensus on the test case of EVM including symbols with transient period.   
Proposal 1: Apply the levels between the maximum power +23 dBm and + 3dBm as the output power levels to transit.  
Observation 1: One power level condition should be defined considering a test time.
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.  
Observation 2: Either pattern is fine from our TE viewpoint.
Observation 3: Care must be taken for patterns whether to start from the falling edge or rising edge depending on the power levels to be configured.   
Observation 4: Inputs from companies are highly appreciated if the EVM results may depend on a direction of transient (rise or fall) and if we shall evaluate the EVM independently.
Observation 5: Test time of the EVM including symbols with transient period is much longer than the one for the regular EVM tests.    
Proposal 3: Apply option 2 (i.e. calculate EVM which includes symbols in which both rising and falling edges of transient occur.) from a test time point of view.
Proposal 4: Add an editor’s note to clarify the status of the TC for EVM including symbols with transient period.

CR to add an editor’s note at TC 6.4.2.1a is also provided [3].
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