3GPP TSG-RAN WG4 Meeting #90bis
R4-1904474
Xi’an, China, April 8-12, 2019
Source: 
Huawei, HiSilicon
Title: 
On UE transient period evaluation
Agenda Item:
6.5.8.6
Document for:
Approval
1 Introduction
WF [1] was approved in RAN4 #90 meeting. It is agreed to further study the transient time UE can realize.
This paper provides analysis on UE transient time and the feasibility to introduce the capability.

2 Discussion
2.1 Analysis on UE transient period capability
Transient period defined for LTE UE is 20us, considering higher SCS is introduced and low latency requirement for NR, RAN4 defines 10us transient period for FR1. It raises new requirement on RF component and represents improvement of analog technology these years. 
Power change procedure is actually the gain adjustment on Tx chain, including RF front end and RFIC. We do know power change is coming from the change of electric current and voltage level operated on amplifier with several stages, which is actually related to power management and gain control system. Amplifier on each stage would need time to reach stable and similar situation for power supply. Every part would occupy part of the transient period.
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 1: there is little improvement on UE transient period for the worst case, and it is impossible clearly signal multiple TP capabilities to the network since the key factor to make the TP performance better disperse.

In the current TS 38.101, transient period is defined for power change or RB hopping, where RB hopping will lead to transmit power change due to MPR/AMPR. RF requirement is not applied for transient period, e.g. signal quality (EVM) cannot ensured by UE during the transient period. It means UE shall ensure signal quality during the transmission time other than transient period regardless of whether it is tested or not by RAN5. RAN4 defines EVM as the average value on the period of 10 subframes. It actually cannot reflect the instant EVM after UE completes power ramp up/down. In our understanding, transient period includes power ramp/down and signal quality stable time. The signal with stable quality is the key point to improve the BS demodulation performance. It is meaningless to report the power ramp up/down time to the network.

Observation 2: UE shall ensure signal quality during the transmission time other than transient period, and transient period includes time for power ramp/down and signal quality goes to be stable.

2.2 BS demodulation
For BS demodulation performance improvement, [2] provides many simulation results in the last meeting. For PUCCH format 2 on blanked symbol, 5.5dB is improved compared with 0us transient period, 3-4dB is improved compared with 2-3us transient period. Meanwhile puncture the corresponding soft values on BS side is also mentioned. But it is not clear what is the exactly comparison assumption. Blanked symbol means all information is gave up (with no demodulation), while 2-3us transient period may be punctured or kept. The logic is not correct that we need to compare the different performance with or without knowledge of UE transient period capability. It means we need to compare the performance between: gNB demodulate the symbol keeping all the data during transient period with 2us transient period and gNB demodulate the symbol with 2us soft values punctured knowing the capability in advance. With only QPSK modulation order, we don't see much gain on PUCCH with puncture algorithm. For PUSCH 16QAM and 64QAM simulation in [2], the comparison logic is not correct. Even with the wrong logic that put the largest difference case together, there is only 1 dB improvement for 16QAM. Actually 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.
Observation 2: demodulation performance comparison logic provided in [2] is not correct, the correct logic is to compare the performance between: gNB demodulate the symbol keeping all the data during transient period with 2us transient period and gNB demodulate the symbol with 2us soft values punctured knowing the capability in advance.
Observation 3: we do not see improvement on puncturing algorithm especially with low modulation order.

Proposal 1: RAN4 do not introduce UE capability on transient period in Rel-15 and 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: there is little improvement on UE transient period for the worst case, and it is impossible clearly signal multiple TP capabilities to the network since the key factor to make the TP performance better disperse.

Observation 2: demodulation performance comparison logic provided in [2] is not correct, the correct logic is to compare the performance between: gNB demodulate the symbol keeping all the data during transient period with 2us transient period and gNB demodulate the symbol with 2us soft values punctured knowing the capability in advance.
Observation 3: we do not see improvement on puncturing algorithm especially with low modulation order.

Proposal 1: RAN4 do not introduce UE capability on transient period in Rel-15 and Rel-16.
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