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1. Introduction
In the RAN4#84 meeting, CR about TA adjustment delay was endorsed in [1] for the work item on Shortened TTI and processing time for LTE. The agreed requirement states that the UE shall adjust the uplink timing at the first uplink TTI/sTTI boundary following the TA adjustment delay requirement, which is defined separately for each TTI length. In the last meeting, we discussed in [2] that such definition may cause problems when different TTI lengths are used on different component carriers, and hence we proposed to postpone TA adjustment to the next subframe boundary after the TA adjustment requirement instead of the next TTI boundary. No agreement was reached due to concerns on the solution from some companies, and thus we continue the discussion in this paper.
1. Discussion
The agreed requirement for TA adjustment delay in [1] is as follows:
[bookmark: _Toc383690750]7.3.2.1	Timing Advance adjustment delay
When 1ms TTI and 4 subframe HARQ processing is used, the 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.
When 1ms TTI and 3 subframe HARQ processing or sTTI is used and the TA command is received at subframe/slot/symbol n, the timing advance adjustment delay is shown in table 7.3.2.1-1. The UE shall adjust the uplink timing at the first uplink TTI/sTTI boundary following the time shown in table 7.3.2.1-1.

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

Table 7.3.2.1-1 : Timing advance adjustment delay requirement
	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms with 3 subframe HARQ processing
	n+5 
	Subframe

	1 slot
	[n+8]
	Slot

	2OS
	[n+42]
	Symbol	



As discussed in [2], if PUSCH is scheduled with short TTI on one carrier and with a longer sTTI or a 1 subframe TTI on a parallel carrier, problems may occur if PUSCH triggers TA adjustment on the carrier with shorter TTI configuration in the middle of a TTI/subframe of the carrier with longer TTI configuration. If the carriers are within the same TAG, TA should be changed to all CCs within the TAG. If this happens in the middle of a TTI/subframe, it is unclear how the UE should handle TA adjustment on the carrier with a longer TTI.
Observation: TA adjustment in the middle of a subframe may cause problems if a longer PUSCH is scheduled on another CC within the same TAG.
In the last meeting, we proposed to solve this issue by postponing TA adjustment to the next subframe boundary instead of TTI boundary after the time defined in Table 7.3.2.1-1. This would guarantee that TA adjustment is never triggered in the middle of a TTI. This solution however raised some concerns, which are listed below:
1. TA adjustment could be done on the boundary of the longest TTI in the TAG, which does not necessarily need to be a subframe boundary.
1. Update to the requirement does not apply if there is only a single CC in the TAG.
A problem with the first issue/proposal is that different TTI length might be configured for UL and DL. The requirement in Table 7.3.2.1-1 is calculated based on DL TTI length, but the actual TA adjustment is based on UL TTI length. If TA adjustment would be done on the boundary of the longest TTI in the TAG, TA adjustment would depend on both DL and UL TTI length, which leads to a fairly complicated solution. Therefore, we think defining the time for TA adjustment to always be on the next subframe boundary is a simpler and thus preferred solution. The same requirement should preferably apply for any number of carriers, as defining different requirements for CA and non-CA in UL would again complicate the requirements.
Based on this discussion, we propose to change the requirement as already proposed in the last meeting:
When 1ms TTI and 3 subframe HARQ processing or sTTI is used and the TA command is received at subframe/slot/symbol n, the timing advance adjustment delay is shown in table 7.3.2.1-1. The UE shall adjust the uplink timing at the first subframe boundary following the time shown in table 7.3.2.1-1.
Proposal: The UE shall only adjust the uplink timing at the first subframe boundary following the TA adjustment delay requirement in Table 7.3.2.1-1.
1. Summary
In this contribution, we have continued the discussion on issues with TA adjustment with different TTI lengths on different carriers, and made the following observation:
Observation: TA adjustment in the middle of a subframe may cause problems if a longer PUSCH is scheduled on another CC within the same TAG.
Based on this observation we have made the following proposal:
Proposal: The UE shall only adjust the uplink timing at the first subframe boundary following the TA adjustment delay requirement in Table 7.3.2.1-1.
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