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1 Introduction
In the last RAN4 meeting, there are extensive discussion on the TA adjustment delay for reduced processing time with 1ms TTI and sTTI. However there is no consensus on whether to modify the corresponding requirement. This paper provides further discussion on this requirement.

2 Discussion
In [1], argument is presented that TA adjustment delay shall not be reduced since UE is not moving at high speed and the TA command is still valid. However we still think there are strong justification to modify the TA adjustment delay requirements in sTTI. The reasons are listed as below:

Firstly, a TA command can be carried on sPDSCH. The strictest case is 1.4MHz sPDSCH with 2OS. As we know that TA command is only 8bits, and the corresponding TBS is very small. In other words, TA command could be carried on sPDSCH even with 1.4MHz bandwidth and 2OS shorten TTI.

Secondly, if UE has the capability of reducing the PDSCH processing time, we don’t foresee the justification that UE still needs to wait for 6ms for TA adjustment although UE has already completed all the processing procedure in advance. 

Thirdly, UE would process the PDSCH in a general way, and it doesn’t distinguish the content (e.g., ACK/NCK or TA command) carried on the PDSCH. In other words, sPDSCH corresponding to the TA command will be fast processed compared with legacy requirements. We don’t think there is special processing mechanism on the sPDSCH corresponding to TA command in some implementations.
Proposal 1: TA adjustment delay for reduced processing time with 1ms TTI and sTTI shall be reduced.
In the following the analysis are provided on the TA adjustment delay with sTTI. 
The legacy requirements for TA advance is specified in TS 36.133 as follows,

“7.3.2.1
Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in sub-frame n.”
In the last meeting, [2] gave the detailed analysis on how to deduce TA adjustment delay in LTE. In summary, the TA adjustment delay depends on PDSCH processing time and MAC CE processing time. 
In this sTTI WI, there is some progress in RAN1.

· For 1ms TTI
	RAN1#86
Agreement:

· For FS1,2&3, a minimum timing n+3 is supported for UL grant to UL data and for DL data to DL HARQ for UEs capable of operating with reduced processing time with only the following conditions: 

· A maximum TA is reduced to x ms, where x <= 0.33ms (exact value FFS); 
· At least when scheduled by PDCCH

· FFS:

· Possible minimum timing of n+2 TTI
· FFS max TA in this case

· FFS what other restrictions (if any) on when reduced processing times of n+2 could be applied
· Possibility of scheduling by EPDCCH.


It is agreed in RAN1 that a timing n+3 is supported for DL data to DL HARQ for reduced processing time with 1ms. It means that the PDSCH processing time is decreased by 1ms compared with legacy LTE. So it shall straight forward be agreed that the TA adjustment delay could be reduced for 1ms TTI without any objection. 
Last meeting, we propose that the processing time of TA MAC CE is reduced to 1ms since in practical implementation, there is sufficient margin for handling the MAC CE. However there was no consensus. As a compromise the processing time of MAC CE could remain unchanged (2ms).
Proposal 2: The TA adjustment delay could be n+5ms for 1ms TTI.

· For 1-slot sTTI
So far there is no agreement for HARQ timing for 1slot sTTI in RAN1. The most possible option is that a minimum timing n+4 1-slot is supported for DL data to DL HARQ. Thus the TA adjustment delay could be:
TA adjustment delay=1slot+ max TA+ (3*1slot – max TA) +2ms             (1)
Proposal 3: The TA adjustment delay could be n+8*(1slot sTTI) for 1slot sTTI assuming n+4 1-slot is supported for DL data to DL HARQ.

· For 2OS sTTI

So far there is no agreement for HARQ timing for 2OS sTTI in RAN1. The most possible option is that a minimum timing n+6 sTTI is supported for DL data to DL HARQ for 2OS sTTI. Based on the assumption, the TA adjust delay shall be n+42*OS for 2OS sTTI.
Proposal 4: The TA adjustment delay is n+42*OS for 2OS sTTI assuming n+6 sTTI is supported for DL data to DL HARQ for 2OS sTTI .

3 Conclusion

This paper provides analysis on the TA adjustment delay on shortened TTI and processing time. The following proposals are proposed: 
Proposal 1: TA adjustment delay for reduced processing time with 1ms TTI and sTTI shall be reduced.
Proposal 2: The TA adjustment delay could be n+5ms for 1ms TTI.
Proposal 3: The TA adjustment delay could be n+8*(1slot sTTI) for 1slot sTTI assuming n+4*1-slot is supported for DL data to DL HARQ.

Proposal 4: The TA adjustment delay is n+42*OS for 2OS sTTI assuming n+6*sTTI is supported for DL data to DL HARQ for 2OS sTTI.
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