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Introduction

This document discusses transition period for UL transmission on NR. We propose to take into account transient period for frame structure design from the beginning.

Discussion
TS36.101 section 6.3.4 defines transient period, where the waveform is not completely specified taking into account RF component transient behaviour and avoiding the spectrum burst related to the power change. Two figures in the section are shown below.
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TS36.101 section 6.5.2.1 describes EVM time interval of the measurement as the following. Yellow part is marked for the emphasis. 
	The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one slot for the PUCCH and PUSCH in the time domain. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. The PUSCH or PUCCH EVM measurement interval is also reduced when the mean power, modulation or allocation between slots is expected to change. In the case of PUSCH transmission, the measurement interval is reduced by a time interval equal to the sum of 5 μs and the applicable exclusion period defined in subclause 6.3.4, adjacent to the boundary where the power change is expected to occur. The PUSCH exclusion period is applied to the signal obtained after the front-end IDFT. In the case of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol adjacent to the boundary where the power change is expected to occur.



The receiver may not utilize the transmitted signal during transient period described above because of uncertainly of the power and EVM. Note that the transient period is defined when power change occurs and frequency hopping occurs. 

By having shorter TTI/subframe like only a few OFDM symbols and/or larger subcarrier spacing, if some part of transmit signal is occupied by the transient period, the impact could be disastrous because of the shorter TTI/subframe. In case of LTE of 1ms, not to use 20 usec in the beginning and the end of 20 usec only influences 40/1000 = 4% loss. If 200 usec TTI/subframe is used, not to use 20 usec in the beginning and the end means 40/200 = 20% loss, which is big impact. 
If there is no transmission from UE before or after the actuation transmission, the transient period can be located outside of its transmission. On the other hand, if there is other UE's transmission in that period, it adds the interference to the other UEs although the power of the transient period is be reduced compared with the actual data/control part transmission.
We don't know whether transient period can be further reduced in NR. Or it could be increased especially when more than 6 GHz frequencies are used. It would be worth to ask RAN4 on the feasibility on the transient period from the beginning of the uplink NR frame structure design. Depending on their reply, to have the explicit transient period could be better design in order that the receiver can fully utilize transmit signal excluding transient period. In such case, what signal is transmitted during such transient period needs to be discussed. For example, CP like signal could be transmitted. 
In the numerology discussion, power of 2 symbols scaling within 1ms was proposed [1][2]. The actual baseband signal could be scaled but the transient period would be difficult to scale well as it is related to RF device feasibility. Therefore, by considering the transient period, we think graceful scaling of power of 2 symbols within 1ms would be difficult.
We propose following:
Proposal 1: Transient period should take into account from the beginning of NR frame structure design.
Proposal 2: To have close collaboration with RAN4 on the handling/discussion with transient period.
Proposal 3: If explicit transient period is defined, what signal is transmitted in the transient period should be discussed.
Proposal 4: Power of 2 symbols scaling within 1ms would be difficult when transient period is taking into account.


Conclusion
We propose following.
Proposal 1: Transient period should take into account from the beginning of NR frame structure design.
Proposal 2: To have close collaboration with RAN4 on the handling/discussion with transient period.
Proposal 3: If explicit transient period is defined, what signal is transmitted in the transient period should be discussed.
Proposal 4: Power of 2 symbols scaling within 1ms would be difficult when transient period is taking into account.
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