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<<< Start of changed sections>>>
7.1.2
Requirements
The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle for PUCCH, PUSCH and SRS or it is the first transmission after RACH-less handover or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.

Table 7.1.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note:
TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission or it is not the first transmission after RACH-less handover, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied. 
When in a TAG the transmission timing error between the UE and the reference timing exceeds (Te, or in a sTAG the UE changes the downlink SCell for deriving the UE transmit timing for cells in the sTAG configured with one or two uplinks, the UE is required to adjust its timing to within (Te in that TAG, as long as,
-
the UE is configured with a pTAG and one or two sTAG, the transmission timing difference between TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment, or

-
the UE is configured with synchronous dual connectivity, the transmission timing difference between pTAG and psTAG does not exceed the maximum transmission timing difference (i.e., 35.21us) after such adjustment.
If the transmission timing difference after such adjustment is bigger than the maximum transmission timing difference UE may stop adjustment in this TAG. For a UE configured with more than one serving cells where at least one of the serving cells employs sTTI or 1ms-TTI with 3 subframe HARQ processing, UE may stop the transmit timing adjustment if the conditions specified in the subclause B.7.1 cannot be fulfilled after such adjustment. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing under the above mentioned scenarios shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	5
	5.5*TS

	(10
	3.5*TS

	Note: TS is the basic timing unit defined in TS 36.211


<<< End of changed sections>>>
<<< Start of changed sections>>>
7.31
Maximum Transmit/Receive Timing Difference in Carrier Aggregation for sTTI and 1ms-TTI with 3 subframe HARQ processing

7.31.1
Introduction

This section defines the requirements for the transmit and receive timing difference in carrier aggregation for sTTI and 1ms-TTI with 3 subframe HARQ processing. Requirements in this section apply to a UE capable of sTTI and/or 1ms-TTI with 3 subframe HARQ processing when the UE is configured with one or more serving cell(s) employing sTTI and/or 1ms-TTI with 3 subframe HARQ processing.

7.31.2
Requirements
A UE configured with the inter-band carrier aggregation shall meet the maximum received timing difference requirement and the maximum transmit timing difference requirement in the subclause 7.9.2, provided that the conditions defined in the subclause B.7.1 are fulfilled.
For a UE not configured with sTAG, the UE is not expected to handle the combination of the received timing difference(s) between any pair of the serving cells and the timing advance in pTAG if the conditions defined in the subclause B.7.1 cannot be fulfilled under such combination.

For a UE configured with sTAG, the UE is not expected to handle the combination of the received timing difference(s) between any pair of the serving cells, the transmit timing difference between pTAG and sTAG, and the timing advances in pTAG and sTAG if the conditions defined in the subclause B.7.1 cannot be fulfilled under such combination.
<<< End of changed sections>>>
<<< Start of changed sections>>>
B.7
Conditions for sTTI and 1ms-TTI with 3 Subframe HARQ Processing
B.7.1
Conditions for Maximum Timing Difference Between Uplink and Downlink Carriers in Carrier Aggregation
This clause defines the condition on the maximum timing difference between the earliest uplink carrier and the latest downlink carrier in carrier aggregation when a UE is configured with at least one serving cell that employs sTTI or 1ms-TTI with 3 subframe HARQ processing.

The timing difference between the earliest uplink carrier and the latest downlink carrier among all the serving cells configured to the UE is no larger than 
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 when any of the serving cells employs subslot TTI set 1 with N+4 processing timeline,
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when any of the serving cells employs subslot TTI set 2 with N+6 processing timeline,
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 when any of the serving cells employs 1ms-TTI with 3 subframe HARQ processing,
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 when any of the serving cells employs slot TTI,
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 when any of the serving cells employs subslot TTI set 1 with N+6 processing timeline,
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 when any of the serving cells employs subslot TTI set 2 with N+8 processing timeline.
The values of the parameters 
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for i=1,… ,6 are as specified in Table B.7.2-1.
Table B.7.2-1: Maximum Subframe Timing Boundary Difference Between Earliest Uplink Carrier and Latest Downlink Carrier
	Parameter
	Value
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	66.67 μs (Note 1)
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	166.67 μs (Note 2)
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	200.00 μs (Note 3)
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	309.90 μs (Note 4)
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	352.08 μs (Note 5)
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	452.08 μs (Note 6)

	Note 1: Maximum timing advance for subslot TTI set 1 with N+4 processing timeline [16]

Note 2: Maximum timing advance for subslot TTI set 2 with N+6 processing timeline [16]

Note 3: Maximum timing advance for 1ms-TTI with 3 subframe HARQ processing [16]

Note 4: Maximum timing advance for slot TTI [16]

Note 5: Maximum timing advance for subslot TTI set 1 with N+6 processing timeline [16]

Note 6: Maximum timing advance for subslot TTI set 2 with N+8 processing timeline [16]


<<< End of changed sections>>>
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