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1. Introduction
In RAN4#82 meeting, a LS was received from RAN1 [1] asking RAN4 about some time mask related questions:

RAN1 asks RAN4 to study transient period (including feasible values especially the one(s) smaller than that of LTE) considering uplink transmission in the short-duration.

RAN1 also asks RAN4 whether or not the transient period(s) relates to transmission characteristics e.g., bandwidth and frequency location in a bandwidth, PSD, frequency-hopping during the transmission, carrier frequency.
In RAN4#83 meeting, the NR transient time for on/off time mask requirement was discussed but no consensus reached. At the end of the meeting, a way forward was approved [2] with the following recommendations for the works to do in this meeting:
In June Adhoc 2017

· Consider LS response to RAN 1.

· Consider BS demod performance results for 10 us.

· Consider UE vendors input for 5us transient time sub6.

In this paper, we further discuss the NR transient period and share our views on how to response the RAN1 LS. 
2. Discussion
The transient period of time mask was discussed a lot in the last meeting. It seems that most of the companies agree shorter transient time for NR compared to that of LTE. The following table from [2] lists the proposed transient periods by several companies [2]. 

	Company
	Sub6
	mmW

	Qualcomm
	10us
	5us

	Intel
	5us
	5us

	CATT
	10us
	FFS

	Ericsson
	5us
	5us

	Huawei
	20us
	5us


For sub-6GHz frequency range, 5us transient period was proposed to comply with the demand of BS demodulation. It could be understand that with larger SCS, and hence shorter TTI length, shorter transient time was needed to maintain the system performance, this is also the reason that we propose to reduce the transient time from 20us to 10us in both sTTI and NR. However, power ON/OFF switching time is eventually decided by hardware performance of radio switching, PA and frequency stabilization time etc. The balance between the system performance and UE implementation complexity need to be considered carefully. Based on that, we think 10us is a reasonable value. 

For mmW, as the time needed for frequency stabilization is considerable less compared with that for sub-6GHz, even shorter transient time could be expected. It could be observed from the above table that 5us is acceptable by most of the companies, thus, we could also accept this value as the transient time for NR in mmW.        

Observation 1: It is reasonable to define 10μs transient period for sub 6GHz and 5μs for mmWave equipment.

As for the location of the transient period, the current method used in sTTI could be considered as the reference. Concrete location should be specified after the design of NR frame structure has been finished in  RAN1.

Observation 2: Current method used in sTTI could be considered as a reference when decided the location of transient period in NR. Concrete location should be specified after the design of NR frame structure has been finished in RAN1.

Based on above discussion, it’s proposed to response the first part in RAN1 LS as following:
RAN1 asks RAN4 to study transient period (including feasible values especially the one(s) smaller than that of LTE) considering uplink transmission in the short-duration.

Answer: RAN4 has discussed transient period requirements for NR UE time mask, and agreed that 10μs transient period for sub 6GHz and 5μs for mmW is feasible.
Then, about the second part of the LS, in our understanding the transient period is independent of the frequency location in a bandwidth, PSD, frequency-hopping during the transmission, as these are only based band or PA related, and seems to have no influence on PLL and band filter.  However, if the bandwidth or frequency is going to be changed during the transmission, the transient period will be longer. To be specific, up to [100] us for change of working bandwidth and up to 900us for change of centre frequency [3].
So, we propose to response this part as following:

RAN1 also asks RAN4 whether or not the transient period(s) relates to transmission characteristics e.g., bandwidth and frequency location in a bandwidth, PSD, frequency-hopping during the transmission, carrier frequency.

Answer: The transient periods are not related to frequency location in a bandwidth, PSD, frequency-hopping during the transmission etc. However, if the bandwidth or frequency is changed during the transmission, the transient period will be longer. To be specific, up to [100] us for changed of working bandwidth and up to 900us for change of centre frequency. 
3. Summary
This contribution further discussed transient period for NR UE time mask and have the following observations: 
Observation 1: It is reasonable to define 10μs transient period for sub 6GHz and 5μs for mmWave equipment.

Observation 2: Current method used in sTTI could be considered as a reference when decided the location of transient period in NR. Concrete location should be specified after the design of NR frame structure has been finished in RAN1.
Then, a potential response to RAN1 is proposed as following:
Question1: RAN1 asks RAN4 to study transient period (including feasible values especially the one(s) smaller than that of LTE) considering uplink transmission in the short-duration.

Answer: RAN4 has discussed transient period requirements for NR UE time mask, and agreed that 10μs transient period for sub 6GHz and 5μs for mmW is feasible.
Question2: RAN1 also asks RAN4 whether or not the transient period(s) relates to transmission characteristics e.g., bandwidth and frequency location in a bandwidth, PSD, frequency-hopping during the transmission, carrier frequency.

Answer: The transient periods are not related to frequency location in a bandwidth, PSD, frequency-hopping during the transmission etc. However, if the bandwidth or frequency is changed during the transmission, the transient period will be longer. To be specific, up to [100] us for changed of working bandwidth and up to 900us for change of centre frequency.
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