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1 Introduction
In the last RAN4 meeting, the RRM way forward which captures the list of requirements possibly impacted by sTTI and processing time reduction was agreed [1]. The possible requirements are listed as below,
	Clause
	Impacted Requirement
	Notes

	7.1.2
	S-PUCCH and S-PUSCH transmission timing requirements
	Assuption is that PUCCH and PUSCH requirements can be reused

	7.3.2.1
	TA adjustment delay for reduced processing time with 1ms TTI.
	Depending on RAN1

	7.7
	SCell activation and deactivation delay
	Investigate activation and deactivation delays cosniderong shorter processing delay for activation command and CQI reporting aspects.

	9.1.8
	Power headroom
	Investigate estimation period and report mapping for PHR Depending on RAN1

	8.1.2.2.3.1,

8.1.2.2.4.1,

8.1.2.3.5.1,

8.1.2.3.6.1
	Identification of a new CGI of E-UTRA cell with autonomous gaps


	Whether ACK/NACK requirement shallbe recalculated considering sTTI including different sTTI length on UL and DL is under discussion.

	7.16.3
	Interruptions with ProSe
	Interruption and ACK/NACK requirements to be recalculated considering sTTI including different sTTI length on UL and DL

	8.x
	Measurement reporting delay
	Change/clarify delay uncertainty 2 x TTIDCCH

	7.9
	Maximum Transmission Timing Difference in Carrier Aggregation
	Investgate possible power control issues due to time difference between pTAG and sTAG being a larger proportion of an sTTI


In our understanding, the TA adjustment delay would be impacted by 1ms TTI, 1 slot TTI and 2OS TTI. The contribution provides the analysis of TA adjustment delay for reduced processing time and shorten TTI.
2 Discussion
· TA requirements

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.”
For the TA adjustment delay, in the early phase of the Rel-8, there are a lot of discussions on how to define the time duration when UE applies timing advance command occurs after the reception of a timing advance command. The deducing of the TA timing comes from HARQ. As we know, the legacy DL data to DL HARQ is n+4 where 1ms is for receiving the DL data, (3ms -max TA) is for PDSCH processing. For the timing advance command which is defined as MAC control element, and it is not a layer1 parameter. So additional 2ms for decoding the MAC CE is added when defining the TA adjustment delay. In other words, the delay between UE processing delay from the reception of a timing advance command to the corresponding change of the transmission timing is (3ms-max TA+2ms). In legacy LTE maxTA is 0.667ms. In summary, the TA adjustment delay in legacy is,
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Come back to reduced processing time and shorten TTI, the shorter HARQ timing is supported. So the corresponding processing delay could be reduced accordingly. The other issue is that the current processing time (2ms) of MAC CE seems outstandingly longer compared with the PDSCH processing time. In practical implementation, there is sufficient margin for handling the MAC CE. In addition, the target of the WID is to reduce the processing time, so we propose the processing time of MAC CE is reduced to 1ms. 
Proposal1: The margin for processing time of TA MAC CE could be reduced to 1ms for reduced processing time and shorten TTI.
In the following, three cases are analysed respectively.
·  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.


Based on the above analysis, the TA adjustment delay could be n+4ms for 1ms TTI.
Proposal 2: The TA adjustment delay could be n+4ms 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 is supported for DL data to DL HARQ for 1slot sTTI. Thus the TA adjustment delay could be:
TA adjustment delay=1 slot+ max TA+ (3*1-slot – max TA) +1ms             (2)
Proposal 3: The TA adjustment delay could be n+6*(1slot sTTI) for 1slot sTTI.

· For 2OS sTTI

It is agreed in RAN1 that for 2-symbol DL TTI, the following sTTI patterns in OFDM symbols per subframe are supported:  
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Figure 1. sTTI pattern
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:
TA adjust delay= 2OS/3OS+ max TA+ (5*2OS/3OS – max TA) +1ms=4*(2OS/3OS) + 1ms     (3)
It is noted that actually there are 2OS and 3OS sTTI in one subframe. In order to simply the calculation, we use the average 2.33*OS into the equation (3). Then the TA adjustment delay is n+28*OS for 2OS sTTI.
Proposal 4: The TA adjustment delay is n+28*OS 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: The margin for processing time of TA MAC CE could be reduced to 1ms for reduced processing time and shorten TTI.

Proposal 2: The TA adjustment delay could be n+4ms for 1ms TTI.

Proposal 3: The TA adjustment delay could be n+6*(1slot sTTI) for 1slot sTTI.

Proposal 4: The TA adjustment delay is n+28*OS for 2OS sTTI.
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