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1 Introduction
This contribution provides the analysis on TA adjustment delay for CA scenario.

2 Discussion
In the previous meeting, the TA adjustment delay for sPT and sTTI on single carrier has extensively discussed and had drawn the conclusion. However in the case taht multiple CCs with non-identical TTI length in one TAG, one potential issue raises. In the following we give one example.
· Example (Figure 1): TA command is received on the subframe boundary of all CCs in the same TAG
PCell and SCell are in the same TAG. TA command is received on the subframe boundary of PCell and SCell. PCell employs subslot TTI and SCell employs 1ms subframe. If the HARQ process time is n+4 for PCell, then the TA command adjustment validation timing is at subslot #16 on PCell which is in the middle of one subframe of SCell. However for SCell the TA adjustment delay shall be n+6ms which corresponds to #36subslot.
If UE adjusts the uplink transmission timing on PCell at subslot #16, and adjusts the uplink tranmission timing on SCell at subframe #6 respectively, the subframe the power control for overlapping part of PCell and SCell may have some problem.
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Figure 1. Different TA adjustment for PCell and SCell
Besides the above example, there are multiple cases which also result to the same issue. For example, there are more than one CCs in a TAG, and all CCs in the TAG employ same subslot TTI length but with different HARQ processing time. Then the TA adjustment delay on each CC would be different. Another example, even all CCs with same HARQ processing time, but if the sTTI index pattern on each CC is different, the same issue may raise as well.
In order to solve the above issue, we suggest that UE postpone TA adjustment of PCell to the upcoming subframe boundary of SCell. 
In summary, for UE configured with multiple downlink SCells in the same TAG, the UE shall adjust the uplink timing of each cells at the first uplink subframe boundary following the time shown in the below table.
	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms TTI with  3 subframe HARQ processing
	n+5 
	Subframe

	Slot TTI
	[n+8]
	Slot

	Subslot TTI with 4 subslot HARQ processing
	[n+16]
	subslot

	Subslot TTI with 6 subslot HARQ processing
	[n+18]
	subslot

	Subslot TTI with 8 subslot HARQ processing
	[n+20]
	subslot


3 Conclusion

This paper provides analysis on the TA adjustment delay on shortened TTI and processing time for CA case. The following proposals are proposed: 
Proposal: For UE configured with multiple downlink SCells in the same TAG, the UE shall adjust the uplink timing of each cell at the first uplink subframe boundary following the time shown in the below table.
	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms TTI with  3 subframe HARQ processing
	n+5 
	Subframe

	Slot TTI
	[n+8]
	Slot

	Subslot TTI with 4 subslot HARQ processing
	[n+16]
	subslot

	Subslot TTI with 6 subslot HARQ processing
	[n+18]
	subslot

	Subslot TTI with 8 subslot HARQ processing
	[n+20]
	subslot
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