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1 Introduction
UE ON/OFF time mask has been discussed in last three meetings and some agreements were made [1][2]. However, there are still some open issues left. In this contribution, we discuss the remaining issues on UE ON/OFF mask.
2 Discussion

2.1 General ON/OFF mask
In the WF [1], both the power ramping up and power ramping down are outside the sTTI duration for single sTTI and two consecutive sTTIs which are illustrated as mask 1 in Figure 1. However, for 1ms TTI only the power ramping down is outside the TTI duration while the power ramping up is within the TTI, as specified in TS 36.101 and illustrated as mask 2 in Figure 1. 
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Figure 1 Comparison of time mask

Compared with mask 2, mask 1 has longer data transmission which is even longer than one sTTI. In order to obtain a stable power at the sTTI starting point, UE should transmit some data for power ramping up before the sTTI starts. These data may be not useful and no need to demodulate, but these data may become the interfering to other UEs.
Observation 1: In order to obtain a stable power at the sTTI starting point, UE should transmit some data for power ramping up before the sTTI starts.
LTE time mask profile is analyzed in Figure 2 in [3], from this figure we can observe that only 6us is needed for the power ramping to the maximum output power which means much better implementation can be realized than the minimum requirement. Since the UE supporting sTTI is a new version UE, it is reasonable that LTE Rel-15 UE can also achieve the same requirement as NR Rel-15 UE which is 10us for power ramping up and down as proposed in [3].
Proposal 1: Transit period for ON to OFF and OFF to ON status should reduce to 10us for sTTI.
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Figure 2 General ON/OFF time mask
2.2 sTTI boundary time mask

The sTTI time mask defines the observation period between the previous/subsequent sTTI and the (reference) sTTI. A transient period at a sTTI boundary is only allowed in the case of frequency hopping or power change between sTTIs. 
If transient region is dynamically chosen according to the use cases and always in RS region to protect DS, then the BS received signal will be interfered between UE1 and UE2 like the case a) in below figure. To reduce this kind of interference, it is proposed transient period should be shared between consecutive sTTIs like the case b) in below figure.
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Proposal 2: It is proposed transient period should be shared between consecutive sTTIs.
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Figure 3: sTTI boundary time mask
2.3 sPUCCH / sPUSCH / SRS time mask

The sPUCCH/sPUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent sPUSCH/sPUCCH symbol and subsequent sTTI. A transient period is only allowed in the case of frequency hopping or power change between sounding reference symbol (SRS) and an adjacent sPUSCH/sPUCCH symbol and subsequent sTTI.
There are some high level principles to determine the transient period location for sPUCCH/sPUSCH/SRS time mask:

1. For ON to OFF or OFF to ON status, method for general ON/OFF mask can be applied for SRS transmission. That is transient period should be out of the SRS transmission.

· This can ensure the useful signal within the sTTI has a stable power;

· UE should transmit some data for power ramping up before the SRS starts as in observation 1;

· From system point of view, interference between UEs in contiguous sTTIs is observed in [4].
2. For SRS transmission with sPUSCH/sPUCCH before or after the SRS, method for sTTI boundary time mask can be applied. That is transient period should be shared between SRS and sPUSCH/sPUCCH, no matter whether data or reference signal is adjacent to SRS.
· If transient region is dynamically chosen according to the use cases and it is assumed the protection priority is DS->SRS->RS, then the BS received signal will be interfered between UE1 and UE2 like below figure. To reduce this kind of interference, it is proposed transient period should be shared between SRS and sPUSCH/sPUCCH.
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Based on above principles, following figures illustrate the time mask for sPUCCH/sPUSCH/SRS.
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Figure 4: sPUCCH/sPUSCH/SRS time mask when there is a transmission before SRS
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Figure 5: sPUCCH/sPUSCH/SRS time mask when there is a transmission after SRS
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Figure 6: sPUCCH/sPUSCH/SRS time mask when there is transmission both before and after SRS
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Figure 7: SRS time mask when there is FDD SRS blanking
Conclusion
This contribution further discusses the UL ON/OFF time mask and makes some proposals as below:

Observation 1: In order to obtain a stable power at the sTTI starting point, UE should transmit some data for power ramping up before the sTTI starts.
Proposal 1: Transit period for ON to OFF and OFF to ON status should reduce to 10us for sTTI.
Proposal 2: It is proposed transient period should be shared between consecutive sTTIs.
Proposal 3: Time mask is proposed to be specified as in Figure 2~Figure 7.
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