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1. Overall Description:

RAN1 would like to thank RAN4 for their response LS in R1-1701564/R4-1610953 regarding implications of sTTI operation on UL ON/OFF time mask.

RAN1 has started to assess the performance impact on sTTI performance from an ON/OFF time mask and its associated transient period. Some findings, that are in the interest of RAN4, can be summarized as:

1. Both 2os and 7os sTTI are negatively impacted by a transient period inside the sTTI, with 2os being significantly more impacted. 
2. The data performance for 2os sPUSCH can be significantly impacted, depending on the modulation and code rate, if the transient period occurs on the DMRS or data symbol, and, if it occurs in the beginning or the end of the sTTI. Hence, to minimize impact on performance more cases for the ON/OFF mask than currently specified in RAN4, should be considered, for example taking the placement of the DMRS symbol into account.
3. The control channel performance for 2os sPUCCH can also be significantly impacted depending on the transient period duration. In particular if the transient period is applied to the DMRS symbol, in a multi-user scenario, the loss in orthogonality can have a severe impact on performance.
Even with a significant degradation of 2 dB considered, it has been seen that the transient period should be limited to 5 us or less in order not to exceed this when using higher order modulation. More information on some of the simulation results discussed in RAN1 can be found in R1-1703248. 
Considering the potential significant performance impact seen from the conclusions above, specifically to 2os sTTI, and noting that RAN4 in their response did not conclude on final values of the transient period (numbers were within square brackets, or stated within an interval, in the LS response in R1-1701564/R4-1610953), it would be valuable for RAN1 to get information on the lowest transient period duration achievable (preferably down to orders of a few us, if possible, see above).
RAN1 also noted that not all cases of ON/OFF mask definitions as currently defined in 3GPP TS 36.101 (e.g. mask in case of frequency hopping, sTTI allocation preceding or succeeding the SRS) were included in the LS. In order for RAN1 to fully assess the impact on performance, the transient period duration in each respective case would be required.
2. Actions:

ACTION: 
RAN1 kindly asks RAN4 to take the above information into account and provide feedback on:

· The transient period assumed for both 2os and 7os sTTI
· If the transient period can be reduced to the order of a few us, and, if not, what value is foreseen feasible.
· If the ON/OFF time mask definitions could be dependent on information provided in the (s)DCI (e.g. DMRS position).
· The transient period applied for sTTI for at least the cases where ON/OFF time masks currently defined in 3GPP TS 36.101.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN1 Meeting #88bis    3rd – 7th Apr 2017
Spokane, US

TSG-RAN1 Meeting #89    15th – 19th May, 2017
Hangzhou, P.R. China
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