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1 Introduction
WF [1] was approved in RAN4 #90bis meeting. It is agreed to further study the transient time definition and measurement method.
This paper provides analysis on UE transient time definition and measurement.

2 Discussion
2.1 Analysis on UE transient period 
During the last RAN4 meeting, there is discussion on how to define transient period. Companies from network side and UE side have common understanding that transient period do not only contain power ramp up/down time. 

There are 2 understanding on transient period according to the last meeting discussion. 1 understanding is transient period shall be the time makes PLL stable, it is because frequency error is very important for communication. The other understanding is the time makes EVM stable compared with the period other than transient period. These 2 understandings are different, understanding 1 only ensure PLL goes to stable, but the analog component on Tx chain may not which will have additional impairment on Tx signal. From BS demodulation performance improvement perspective, the most important thing would be whether the signal quality goes to stable within transient period. We would prefer understanding 2 to define transient period.

Contribution [2] provides the test result on power ramp up/down time as 2us considering Tx chain gain control and APT(we actually don't know whether the voltage ripples is stable enough). However it is hard to prove the EVM goes to stable after this 2us. Since EVM test result is derived after demodulation on TE side, we can only have the average data on each symbol with the minimum granularity theoretically. The other solution is to measure the peak EVM on each symbol, but peak EVM do not always show up at the position after transient period. 
Observation 1: the instant EVM cannot be measured at the time domain position UE indicated.
We admit that UE is not always requiring 10us for every power change procedure, sometimes the adjustment would be fast that loss can be ignored. But power change procedure is complex and extremely depending on implementation, UE cannot easily clarify that it can reach much better performance than in the current spec. For example, different RF design may have different critical point which makes the transient time much larger. If single value signaled to the network, it would be value under the worst case. We do not see much gain UE can improve for the worst case. If multiple values signaled to the network, it is impossible to report clearly when better performance could reach since related parameters disperse. Even if UE reports these related parameters to the gNB, the gNB cannot know whether UE satisfy the condition. 
Observation 2: There is little improvement on UE transient period for the worst case compared with the current spec.

2.2 BS demodulation
Contribution[3] further clarifies how gNB use transient period capability if it is defined. [4] provides many simulation results compared different performance on UE transient period. We summarize the contradictions we found in these contributions:
· In [4], there is only simulation results comparing demodulation performance on different UE transient period. We actually need to confirm the BS demodulation improvement on the same UE transient period by using superior algorithm.

· the management on the transient period is the puncture algorithm which will cut the soft values with unstable EVM after FFT. But it ignores several important facts:
· Puncture algorithm would bring little effect for low order modulation, since it requires low SNR in nature
· Polar code adopted by PUCCH is not sensitive to puncture algorithm which shows this algorithm can only applies for PUSCH

· For PUSCH 16QAM, we can only see 1dB improvement in [4] while the improvement is actually brought by UE itself but not BS management

· Even the transient period can be verified, UE may leave margin on it. Then the gNB may puncture good data samples. 

· gNB could keep all the data during the transient period and make the best to do the demodulation, it would be more effective to improve the system performance than introducing UE capability.
Proposal 1: RAN4 do not introduce UE capability on transient period in Rel-15.

Proposal 2: RAN4 do not introduce UE capability on transient period in Rel-16.
3 Conclusion

In this contribution we discussed on the open issues on transient period capability, according to the analysis, we have the following observations and proposals:
Observation 1: the instant EVM cannot be measured at the time domain position UE indicated.
Observation 2: there is little improvement on UE transient period for the worst case compared with the current spec.

Proposal 1: RAN4 do not introduce UE capability on transient period in Rel-15.

Proposal 2: RAN4 do not introduce UE capability on transient period in Rel-16.
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