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1 Introduction

In the RAN4#85 meeting, LS on transmission timing adjustments in sTTI [1] was sent to RAN1. The main content of the LS is as below: 
Overall description: RAN4 has discussed the transmission timing adjustment delay in sTTI and sPT.  RAN4 agreed that when 1ms TTI and 3 subframe HARQ processing or sTTI is used and the TA command is received at subframe/slot/subslot n, the timing advance adjustment delay is shown in Table1. The UE shall adjust the uplink timing at the first subframe boundary following the time shown in Table 1.
Table 1: Timing advance adjustment delay requirement
	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


ACTION: RAN4 respectfully asks RAN1 to take the above agreements into consideration.
The above agreements related to transmission timing adjustments are not captured in the current 36.213 [2].The contribution mainly provides the corresponding text proposal on transmission timing adjustments in sTTI and sPT in section 4.2.3 of TS 36.213. 
2 Text proposal on transmission timing adjustments in sTTI and sPT
4.2.3
Transmission timing adjustments

Upon reception of a timing advance command or a timing adjustment indication for a TAG containing the primary cell or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance command or a timing adjustment indication.

The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG. If the primary cell in a TAG has a frame structure type 1 and a secondary cell in the same TAG has a frame structure type 2 or frame structure 3, UE may assume that NTA ≥ 624.

If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell other than the PSCell is the same as the PScell if the secondary cell and the PSCell belong to the same TAG.

Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if all the serving cells in the TAG have the same frame structure type, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. 

Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if a serving cell in the TAG has a different frame structure type compared to the frame structure type of another serving cell in the same TAG, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG by using NTAoffset = 624 regardless of the frame structure type of the serving cells and based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. NTAoffset is described in [3].
The timing adjustment indication specified in [11] indicates the initial NTA used for a TAG.The timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG as multiples of 16
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. The start timing of the random access preamble is specified in [3].

In case of random access response, an 11-bit timing advance command [8], TA, for a TAG indicates NTA values by index values of TA = 0, 1, 2, ..., 256 if the UE is configured with a SCG, and TA = 0, 1, 2, ..., 1282 otherwise, where an amount of the time alignment for the TAG is given by NTA = TA (16. NTA is defined in [3].
In other cases, a 6-bit timing advance command [8], TA, for a TAG indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA (31)(16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount respectively.
For a non-BL/CE UE, for a timing advance command received on subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of subframe 
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 if higher layer parameter shortProcessingTime is configured, 
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 otherwise. For a non-BL/CE UE, for a timing advance command received in subslot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe boundary no earlier than subslot 
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 if higher layer parameter proc-TimeAdv-r15= ‘nplus4set1’ is configured, 
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 if higher layer parameter proc-TimeAdv-r15= ‘nplus6set1’or ‘nplus6set2’  is configured, 
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 if higher layer parameter proc-TimeAdv-r15= ‘nplus8set2’ is configured. For a non-BL/CE UE, for a timing advance command received in slot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe boundary no earlier than slot 
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.  For serving cells in the same TAG, when the UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not transmit the overlapped part of subframe n+1.
For a BL/CE UE, for a timing advance command received on subframe n, the corresponding adjustment of the uplink transmission timing shall apply for the uplink PUCCH/PUSCH/SRS transmissions in subframe n+6. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on the same narrowband and are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not transmit in subframe n+1 until the first available symbol that has no overlapping portion with subframe n. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on different narrowbands, and the timing adjustment occurs in the guard period for narrowband retuning, the UE shall not transmit in subframe n+1 until the first available symbol that has no overlapping portion with subframe n and which does not reduce the guard period.

If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly.
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