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1 Introduction
In previous meetings, there has been discussion on reduction of TA adjustment delay for sTTI and processing time reduction. In RAN4#83 it was agreed:
	Agreement: The TA adjustment delay for sTTI and processing time reduction will be reduced.


The current requirement is given in 36.133

	7.3.2
Requirements
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. The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.


2 Discussion

With legacy HARQ timing A TA command is sent in a MAC Control Element encapsulated in PDSCH. Considering the legacy HARQ timing feedback delay of 4ms (n+4), the PDSCH processing takes up to (3ms - max TA). In addition, there is a 2ms extra margin assumed for the TA command, considering that the received TA command in subframe n is to be applied for subframe n+6. This means that the assumed processing time for the TA command is 5ms – max TA of 0.667ms ~ 4.33ms.

For short TTI, the maximum TA will be reduced and DL HARQ feedback and UL grant to UL data delay will be reduced. 
In general, the legacy TA command delay timing is derived by
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The rounding up is needed so that the TA adjustment can be applied on a subframe boundary. In practice, since all other terms are integers, the rounding up can be achieved by adding back the maxTA term that is subtracted, and the equation can be reformulated as
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Or simply
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In other words, there is no dependency on maxTA since it is cancelled in the rounding up process as it is the only non-integer term. The same basic formulation could be used for sTTI
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Reception time is as shown in table 1

	sTTI/processing time reduction scheme
	Reception time

	1ms with processing time reduction
	1ms

	1 slot
	0.5ms = 1sTTI

	2OS
	2 symbol except for sTTI index 0 in pattern 1 which is 3 symbol


Table 1: Reception time
HARQ timing is yet to be agreed in RAN1 except for the case of 1ms with processing time reduction, where the HARQ feedback should be given on subframe (n+3). Other possible HARQ feedback delays are given in table 2

	sTTI/processing time reduction scheme
	HARQ feedback

	1ms with processing time reduction
	n+3 (agreed value)

	1 slot
	n+4 (assumed value)

	2OS
	n+6 (assumed value)


Table2: Possible HARQ feedback delays
In earlier RAN4 meetings there has been discussion on whether the RAN4 margin can be reduced for TA adjustment delay, since it becomes the dominant factor especially when 2OS is used. The 2ms margin can be expressed as 14 sTTI durations. On the other hand, companies have expressed the view that the work item is targeted towards faster processing in the physical layer rather than the MAC layer and that shorter TA adjustment delay is more of a side effect of sTTI usage rather than a strong objective. For this reason, we proposed in RAN4#83 that as a compromise 2ms margin would continue to be used, and here we reiterate the proposal

Proposal 1: The TA adjustment delay for sTTI and processing time reduction is reduced based on the faster physical layer reception of TA adjustment commands and the existing (2ms) margin.

	sTTI/processing time reduction scheme
	TA adjustment delay
	Units

	1ms with processing time reduction
	n+5 (agreed value)
	Subframe

	1 slot
	[n+9] (assumed value)
	Slot

	2OS
	[n+42] (assumed value)
	Symbol



Table3: Possible TA adjustment delay
Since it was agreed in RAN4#83 that the TA adjustment delay for sTTI and processing time reduction will be reduced, the only aspect which is under RAN4 control is the margin. Hence, if proposal 1 is acceptable in RAN4, we think that the values in table 3 could be agreed with square brackets in 36.133. Naturally, if RAN1 agrees different HARQ feedback delay than those shown in table 3 then the values should be revisited, however the methodology can be used to derive suitable values.
Proposal 2: The following TA adjustment delays are agreed with square brackets
	sTTI/processing time reduction scheme
	TA adjustment delay
	Units

	1ms with processing time reduction
	n+5 (agreed value)
	Subframe

	1 slot
	[n+9] (assumed value)
	Slot

	2OS
	[n+42] (assumed value)
	Symbol



3 Conclusions

Proposal 1: The TA adjustment delay for sTTI and processing time reduction is reduced based on the faster physical layer reception of TA adjustment commands and the existing (2ms) margin.

Proposal 2: The following TA adjustment delays are agreed with square brackets
	sTTI/processing time reduction scheme
	TA adjustment delay
	Units

	1ms with processing time reduction
	n+5 (agreed value)
	Subframe

	1 slot
	[n+9] (assumed value)
	Slot

	2OS
	[n+42] (assumed value)
	Symbol
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