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Introduction
The discussion on transient period for sTTI ON-OFF mask and the transition period between two consecutive sTTIs have been ongoing for the past few meetings. This paper is a continuation of the same. 
Discussion
Transition period for ON-OFF mask
For smaller bandwidths, ON-OFF transient period is dependent on the BB filter response. 


Figure 1: ON/OFF mask for single sTTI for BW > 1.4 MHz
If 1.4 MHz BW is not required to be supported for sTTI, then the transient period for ON-OFF mask can be reduced from 20 usec to 10 usec. But if 1.4 MHz needs to be supported then transient period for ON-OFF needs to be 20 usec. 
Proposal 1(for ON-OFF mask):  For both 2os and 7os TTIs
· For Tx BW>1.4 MHz, t1=10 usec
· For Tx BW=1.4 MHz, t1=20 usec

Transition period between two consecutive sTTIs
Between two consecutive sTTIs, proposals to dynamically allocate the transient period depending on the allocation of the symbols in each sTTI have been discussed in [1]. However, the real improvements are hard to estimate as it depends on both UE and eNB implementation details. Being too granular in the selection process will increase the implementation complexity and will increase the number of test cases. Hence, we think that it is prudent to choose a symmetric transient period across the boundary of the two sTTIs as shown in Figures [2-4]. 



Figure 2: Two consecutive sTTIs with DD-RD pattern
To further optimize performance, eNB could schedule R and D where ever possible to ensure that the transient time impacts R only. For example, in the figures [3,4] below, the scheduling in figure 4 could be chosen over that in figure 3. 


Figure 3: Two consecutive sTTIs with RD-DR pattern



Figure 4: Two consecutive sTTIs with DR-RD pattern

Though such optimization cannot always be done, we believe that with proper scheduling of power control and allocation, further optimization could be achieved. Hence, we propose to keep the transient period symmetric between the two sTTIs for all allocations. 
Further, the transient time for two consecutive sTTIs can be reduced to ±10 usec as has been agreed in the previous meetings. 
Proposal 2: 
· The transient period should be symmetric between the two 2os TTIs for all possible allocations for the symbols for each sTTI
· The transient period should be ±10 usec 

Transition period between 2 os TTI and 1msec TTI
In case of a transition between 2 os TTI and 1msec TTI, placing the transition time completely in the longer TTI might be better as show in Figure [5]. This is the case when the last symbol of 1msec TTI is not SRS. 




Figure 5: Transition period between 2os TTI and 1msec TTI when the last symbol of 1msec TTI is not SRS

Proposal 3 (for the transient between 2osTTI and 1msec TTI):
· When the last symbol of 1msec TTI is not SRS, then the transient time should be placed completely in the longer TTI
· The transient time should be 20 usec 

Transition period between 7os TTI and 1msec TTI
Since the length of 7os TTI is a slot, and since the transition periods are already defined at the slot boundaries for LTE, the transition period between 7osTTI and 1msec TTI should be symmetric. This is the case when the last symbol of 7os or 1msec TTI is not SRS. 


Figure 6: Transition period between 7os TTI and 1msec TTI when the last symbol of 7OS or 1msec TTI is not SRS. 

Proposal 4 (for the transient between 7os TTI and 1msec TTI): 
· When the last symbol of 7os or 1msec TTI is not SRS, then the transient time should be shared symmetrically between the 7os and 1msec TTI
· The transient time should be ±10usec.

Transition period between 7os TTI and 7os TTI
In case of consecutive 7os TTIs, if the last symbol is not SRS, the transient times should be symmetrically placed across the boundaries of 7os TTI as shown in figure [7] below. 


Figure 7: Transition period between two consecutive 7os TTIs when the last symbol of 7OS or 1msec TTI is not SRS.

Proposal 5 (for the transient between two consecutive 7os TTIs): 
· When the last symbol of 7os is not SRS, then the transient time should be shared symmetrically between the two 7os 
· The transient time should be ±10usec.

Conclusion
The transient period for ON-OFF mask and for that between two TTIs have been proposed in this paper. 
Proposal 1 (for ON-OFF mask): For both 2os and 7os TTIs
· For Tx BW>1.4 MHz, t1=10 usec
· For Tx BW=1.4 MHz, t1=20 usec
where ‘t1’ is the transient period for OFF to ON and ON to OFF. 
Proposal 2 (for transient between two consecutive sTTIs): 
· The transient period should be symmetric between the two sTTIs for all possible allocations for the symbols for each sTTI
· The transient period should be ±10 usec 
Proposal 3 (for the transient between 2os TTI and 1msec TTI):
· The transient time should be placed completely in the longer TTI
· The transient time should be 20 usec 
Proposal 4 (for the transient between 7os TTI and 1msec TTI): 
· When the last symbol of 7os or 1msec TTI is not SRS, then the transient time should be shared symmetrically between the 7os and 1msec TTI
· The transient time should be ±10usec.
Proposal 5 (for the transient between two consecutive 7os TTIs): 
· When the last symbol of 7os is not SRS, then the transient time should be shared symmetrically between the two 7os 
· The transient time should be ±10usec.
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