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Introduction
In RAN4#95-e and RAN4#96-e meetings, RAN4 discussed the feasibility of testing transient period capability, WF and Draft CR were agreed in last meeting (R4-2008477, R4-2011766)：
This email discussion includes contributions in agenda 7.19.1, the targets of email discussion based on companies’ contributions submitted in this e-meeting are as below:
· 1st round: 
Provide comments on the CR and discuss the testability issues.
· 2nd round: 
Discuss left open issues for 2nd round and strive to approve CR.
Topic #1: Testability of transient period capability
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2014489
	Qualcomm Incorporated
	In this paper we further discussed the testing issues related to the newly introduce transient periods. We propose to define new EVM measurement windows that are designed specifically for each transient period. This will enable precise testing with minimum impact on the test equipment.

	R4-2016516
	Huawei, HiSilicon
	Proposal 1: Specify tpstart for shorter transient period as in table 1.
Proposal 2: Further discuss test method based on tpstart definition.
Observation 1: Large power change case cannot be ignored. Further discuss on testability on large power change range issue.
Proposal 3: Initiate the simulation discussion on symbol level EVM evaluation.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 CR on introduction of shorter Transient Period Capability
Issue 1-1-1 
· How gNB take the FFT window
· Option 1: take FFT window as in R4-2016516
· Option 2: others
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 1-1-2
· Proposals
· Introduce tpstart as the start line of shorter transient, the reason is provided in R4-2016516.
· [bookmark: OLE_LINK65]Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 1-1-3
· Proposals
· [bookmark: OLE_LINK68]Option1: If introduce tpstart, define the value for tpstart as in R4-2016516
· Option2: positioning the transient as close as possible to the symbol boundary is the simplest approach that will offer the best performance in practice. (From R4-2014489)
· Recommended WF
· TBA. Collect companies’ view in 1st round

Sub-topic 1-2 Testability issues for Transient period 

Issue 1-2-1: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec 
· Proposals: defined the procedure as proposed in R4-2014489
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 1-2-2: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change 
· Proposals
· Option 1: 20 dB power step is reasonable for on-on power change.
· Option 2: no, power change>20dB is common case under real network. If the reference power change for transient period is 20dB, it will have performance impact on network, if the reference power change for transient period is worst case(e.g.58dB), how UE vendor get known our capability without reliable test environment. The calculation is provided in R4-2016516.
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 1-2-3: How to ensure the transient period is symmetrically positioned: discuss in Issue 1-1
Issue 1-2-4: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
· Proposals
· For a transient period of 7us and 30kHz SCS, the transient period will be longer than the CP and a similar approach with the current LTE methodology has to be used(only DFT-s-OFDM can be used and some time domain samples have to be removed). But new EVM window is needed. (R4-2014489)
· Recommended WF
· TBA. Collect companies’ view in 1st round
   Issue 1-2-5 How to calculate EVM for symbols in which the transient occurs 
· Proposals
· Option 1: Test procedure detail that needs to be discussed in RAN5.   
· Option 2: Transient period is different for ramp up and ramp down, it should be clearly clarified. 
· Option 3: The EVM should be measured on the last and first symbol and averaged over multiple instances. Also, EVM can be measured on all other symbols against the legacy values based on the legacy measurement windows.(R4-2014489)
· Recommended WF
· TBA. Collect companies’ view in 1st round
   Issue 1-2-6 EVM budget for symbol where the transient occurs 
· Proposals
· Option 1: Keeping EVM budget in square brackets. EVM values can be discussed after agreement is reached on the feasibility of testing transient periods.  
· Option 2: EVM requirement should decide based on simulation results which can meet network performance on high order modulation. Initiate EVM simulation to evaluate network performance.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 1-1-1: 
Issue 1-1-2: 
….
Others:

	Qualcomm
	Issue 1-1-1: gNB will receive signals from multiple UEs with slightly different timings. From each UE it will receive multiple copies of the same signals with different delays. It’s impossible to know a priori where exactly the gNB FFt window will be relative to the UE symbol timing. It is also impossible for the gNB to optimize the FFT window for all the UEs and having different window for each UE is not feasible(would mean as many receivers as UEs at the gNB receiver). As such, we do not think it’s possible for the UE to optimize it’s transient period relative to the gNB FFT timing. R4-2016516 just shows 2 UEs and no fading at the receiver, no clear analysis of how it would be possible to make optimizations in practice. Hence, the only good solution on the UE side is to have a symmetric transient period. If we were to pick an option, it would be option 2 but this discussion doesn’t seem to make much sense in this context.
Issue 1-1-2: We are fine to introduce tpstart but it should be with a symmetric transient as we commented in Issue 1-1-1. 
 Issue 1-1-3: The proposal in R4-2016516 is arbitrarily picking some numbers, there is no analysis on how those numbers were derived. A similar proposal was shown in the last meeting but Huawei hasn’t replied to the questions raised during the meeting. As commented in Issue 1-1-1, we do not see how it’ possible to optimize the transient placement on the UE side to match the gNB. Option 2 is the only possibility
Issue 1-2-1: The proposal in R4-2014489 is very clear and isolates the transient.
Issue 1-2-2: The analysis in R4-2016516 is flawed, it assumes an IBE of 30dB but the tightest in the specification is 25dB for high order modulation and even more relaxed for other modulations. This automatically takes PUCCH to -6dB and this does not consider inter-cell interference, power control errors or the noise floor. These comments were already made in the last meeting but Huawei has not responded in the 2nd round to the questions raised. Issue should be closed.
Issue 1-2-4: If there is any issue with this methodology, we are open to discuss.
Issue 1-2-5: Option 3. This issue has also been discussed over multiple meetings, it should be closed as there were no valid arguments raised for other options.
Issue 1-2-6: EVM has been proposed for a long time, there was plenty of time for any company to challenge the values or present analysis on why a different value should be chosen. Proposals to reconsider this late are just delaying the process. WE are open to discuss the value between the current value in the specification for the modulation order and the proposed relaxed values (for example for 256 QAM, any value between 3.5 and 5% would be acceptable). Relaxing beyond these values would make the entire requirement useless and such a UE would likely not pass the legacy requirements either.


	Anritsu
	Issue 1-2-1: We are fine with the proposed way in R4-2014489. In addition to the way to define measurement procedure in the spec, EVM calculation with the new FFT window position in R4-2014489 can be implemented along with other legacy FFT windows. We have a small suggestion on the name of EVM with the new FFT window position in R4-2014489. We suggest using EVMl_tp and EVMl_tp instead of EVMl_new and EVMh_new to express the new EVM more specifically.
Issue 1-2-2: Since the real network behavior is out of our expertise, we would leave the discussion of the possible maximum power change to others. But as we already commented before, the possible power change that test equipment can measure between on to on states is still 20 dB maximum.  
[bookmark: _GoBack]Issue 1-2-4: Same understanding with the proposals.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2014490


	Company A

	
	Company B

	
	

	R4-2016517

	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



