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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Since the UL ON/OFF time mask has some relations to the sTTI performance, suitable ON/OFF time masks need to be considered for 2-OS TTI pattern. An WF[1] on the UL time mask for shortened TTI was agreed at RAN4#81 meeting [2]. Some patterns were reached consensus in the WF and as follows:
· Proposal (1): Define the general ON/OFF time mask for 2-OS TTI as shown below:

        
The transient period (ramp up or down time) is [20µs]. The ramp up/down is done outside the TTI duration.
· Proposal (2): When a UE is scheduled across consecutive TTIs, and then a single general mask can be used for 2-OS TTI patterns, if there is no power changes between consecutive TTIs:

              
The transient period (ramp up or down time) is [20µs]. No ramp down/up between consecutive TTIs. The ramp up/down is done outside the TTI duration.
· Proposal (3): When a UE is scheduled across consecutive TTIs, and then following mask can be one of the options for 2-OS TTI patterns, if there is power changes between consecutive TTIs:

               
The middle transient period is [20-40µs]. 
· Proposal (4): When a UE is scheduled across consecutive TTIs, and then the mask for 2-OS TTI patterns can be as shown below, If there is power changes between consecutive TTIs:

                
The middle transient period is [20µs]. The power ramp up is done inside the TTI duration, and the power ramp down is done outside the TTI duration.
In this contribution, we further discuss the UL ON/OFF time mask for shortened TTI based on these patterns and give some proposals on requirements for shortened TTI.
Discussion
· Shorter UL ON/OFF time mask is benefical for 2-OS TTI patterns

In WF [1], UL ON/OFF time mask patterns for a UE scheduled across consecutive TTIs are proposed in proposal (3) and (4). If there is power changes between consecutive TTIs, regardless of ramp up/down is inside or outside TTI duration, a shorter UL ON/OFF transient period is beneficial compared with [20μs]. Because the 2-OS TTI duration is 143μs, which means [20μs] transient period will cost 14% of TTI duration.
For proposal (3), UE ramps up the power before the first TTI and ramps down it after the final TTI. The interference from latter TTI to the previous TTI is significantly heavy. 
For proposal (4), UE ramps up the power inside the each TTI which will reduces the 14% of effective data transmission compared with legacy TTI time mask that it will only cost 2% time overhead. This overhead can’t be ignored, and it should be enhanced.
It is reasonable to assume shortened TTI capable UE has a better processing ability. An equivalent shorter time mask can be applied to shortened TTI UE. 
Proposal 1:  An equivalent shorter time mask can be applied to shortened TTI UE.

· Enhancement on time mask for proposal (4)

For proposal (4), when a UE is scheduled across consecutive TTIs and there are power changes between consecutive TTIs, that UE transient period is done inside the TTI duration. In order to eliminate the interference from latter TTI to the previous TTI and to use the latter TTI’s CP to eliminate part of the ramp on/off interference, the middle transient period inside TTI duration for consecutive TTIs transmission is advisable. But for the first TTI duration in each UE’s consecutive transmission, the UE can ramp up the power outside the first TTI which is different with proposal (4), as illustrated in Figure 1. It will not interfer any of other TTI and can also increase effective transmission in the first TTI duration. Compared with proposal (4), this enhancement will make more effective transmission duration in the initial TTI.
                                             

             
Figure 1 Enhanced on proposal (4) time mask
In case of above enhancement on time mask for proposal (4), the power transit time will get 50% reduction gain compared to proposal (4), as illustrated in Figure 2.


Figure 2 Power transit time in different time mask for the first TTI
Proposal 2:  Compared with proposal (4) in WF [1], when UE is scheduled across consecutive TTIs and there are power changes between consecutive TTIs, an enhancement can be implemented for the first TTI, i.e. transient period can be outside the TTI duration.

· Need to clarify on Middle Transient Period in Proposal(3)

For the time mask pattern in proposal (3), the middle transient period is [20-40µs] between consecutive TTI duration. It needs to clarify the UE behaviour during the middle transient period. There can be two understandings. One interpretation is UE switches directly from one power ‘ON’ state to another ‘ON’ state. Another interpretation is a two-steps operation, i.e., UE first ramps down from power ‘ON’ state and then ramps up to another ‘ON’ state. The UE behaviour may impact the requirement, it’s need to clarify it.
Proposal 3:  It needs to clarify the UE behaviour in the middle transient period in proposal (3) 
Conclusion
This contribution further discusses the UL ON/OFF time mask for shortened TTI. We conclude with the following proposals: 
Proposal 1: An equivalent shorter time mask can be applied to shortened TTI UE.
Proposal 2: Based on proposal (4) in WF [2], when UE is scheduled across consecutive TTIs and there are power changes between consecutive TTIs, an enhancement can be implemented for the first TTI, i.e. Ramp up period can be outside the TTI duration.
Proposal 3: It needs to clarify the UE behaviour in the middle transient period in proposal (3).
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