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1. Introduction
In RAN4#83, RAN4 sent RAN1 a liaison statement partly related to RTTD and STTI usage. Aspects related to MTTD are highlighted below:
	1. Overall Description:

MTTD

During the requirement analysis of maximum transmission timing difference in CA for sTTI case, RAN4 identified one potential issue on UL power allocation in CA when sTTI is used, especially using 2OS sTTI. This is a potential issue because, in 1ms TTI cases, the MTTD between two TAGs is 3.247% of whole subframe, while in 2OS sTTI case the MTTD (of 32.47us) will be about 23% of whole TTI, which may have larger impact on power allocation between two UL CCs (in different TAGs). 
MRTD

RAN4 would like to inform RAN1 that in scenarios where DL carrier aggregation is used such as 1UL or 2 UL with pTAG only, the maximum receive time difference may reduce the available receiver processing time. RAN4 would like to ask RAN1 to consider maximum TA and MRTD together and inform RAN4 of any outcome of maximum TA advance discussions which would have impact to RAN4 specifications for MRTD.

2. Actions:

To RAN1

ACTIONS: 

· RAN4 kindly requests RAN1 to inform RAN4 of any agreement regarding UL power control that may impact RAN4 discussion regarding MTTD. 

· RAN4 kindly requests RAN1 to inform RAN4 of any outcome of maximum TA advance discussions which would have impact to RAN4 specifications for MRTD.



2. Discussion

RAN1 has discussed the liaison statement from RAN4, and has not reached any additional agreements for UL power control. For 1ms TTI duration, the UE power control during the MTTD overlap period is up to UE implementation. With STTI, the overlap period is a relatively longer proportion of the overall transmission (around 23% as noted in the LS).

In [2], it was proposed that for STTI, the MTTD requirements reuse 32.47us. We support this proposal. When CA time alignment was first discussed, it was discussed for downlink CA, and the discussion was about the cell size (relative propagation delay between PCell and SCell). Various relative delays between 10us and 100us were discussed with 30us (for propagation effects only) selected as a compromise value. 30us corresponds to approximately 9km cell size. So, the value of 32.47us comes directly from deployment assumptions and our view is that STTI should be supported in scenarios where 1ms TTI is possible
Proposal 1: 32.47us MTTD is used for STTI

The implication of this proposal is that no CR is needed for 36.133. Power control will be up to UE implementation during this period as for 1ms TTI.
For UE implementations which use a single uplink power amplifier (PA), these are not able to change uplink power of one carrier without impacting the transmission power of the other, so regardless of implementation it is likely that they would not be able to perform correct power control for one of the carriers during the overlapping period. Also, when UEs are power limited the overall power available is shared between both uplink carriers, so the overlapping period is difficult to handle in an optimal manner. The situation is the same as with 1ms TTI, except that the duration of the MTTD period becomes a larger percentage of a slot or subslot TTI.
When the UE operates separate PAs (interband CA) and is not power limited, our expectation is that reasonable UE implementations would change the uplink power on the sTTI boundaries on each carrier. We make the following observations

Observation 1: RAN1 does not intend to introduce any new agreements related to UL power control that may impact RAN4 discussions on MTTD

Observation 2 : For interband carrier aggregation when the UE is not power limited there is not expected to be any problem with 32.47us MTTD when sTTI is used
3. Conclusions

We discuss remaining MTTD issues for sTTI, and make one proposal and two observations
Proposal 1: 32.47us MTTD is used for STTI

Observation 1: RAN1 does not intend to introduce any new agreements related to UL power control that may impact RAN4 discussions on MTTD

Observation 2: For interband carrier aggregation when the UE is not power limited there is not expected to be any problem with 32.47us MTTD when sTTI is used
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