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1 Introduction
A LS[1] was email approved in RAN5 and sent to RAN4. The context in this LS is as below,
From RAN5’s perspective, it is not clear in TS 36.133 sections 7.1, A.7.1.1 and A.7.1.2 whether the UE is required to adjust its timing in the first SRS transmission after a DL timing adjustment regardless the instant within the DRX cycle when the DL timing adjustment took place. It should be noted that these test cases use AWGN propagation conditions.

Currently in TS 36.521-3, the following is considered:
· DL timing change takes place at 40 ±15 ms before the next DRX ON period. The DL timing adjustment is done in the middle of the OFF time of the DRX cycle so that the UE is expected to be asleep. A window of ±15 ms is allowed for the SS to do the timing adjustment.

· Use the SRS transmission in the second DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement.

The action is ：
To clarify when the UE is required to adjust its uplink timing after a DL timing adjustment. Also to identify any other dependencies with DRX configuration parameters.
In this contribution we analyze the required UE behaviour in TS36.133. Corresponding CR and draft LS are also provided in this meeting.

2 Discussion
In TS36.133, the requirement for UE uplink transmission timing is defined as,
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 cycle for PUCCH, PUSCH and SRS 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


As highlighted in the above context, UE is required to maintain the transmission timing error less than or equal to (Te for the first transmission in a DRX cycle. However, it is not mentioned when the downlink transmission timing is changed. Hence, from the specification perspective, the requirement can be understood as that no matter when the downlink transmission timing is changed the UE should maintain the transmission timing error less than or equal to (Te for the first transmission in a DRX cycle.

In the test case step, it is designed that,

For the 10MHz channel bandwith, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 80 ms (Tests 1 and 2, respectively):

a) 
After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

b) 
The test system adjusts the downlink transmit timing for the cell by +64(TS (approximately +2µs) compared to that in (a).

c) 
The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2.

d) 
The test system shall verify that the UE transmit timing offset stays within NTA×TS  ± 12×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1.
As highlighted in the above context, it means UE transmit timing will be verified after test system adjusts the downlink transmit timing. Considered the core requirement and the testing step both, UE should be testified in the first DRX cycle immediately after test system changed the downlink timing.
From the typical UE implementation perspective, UE is likely to wake up before the on-duration time of DRX cycle to track the downlink timing and keep awake for a while after on duration time expire as shown in figure 1, but the real awake time depends on UE specific implementation.
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Figure 1. UE behaviour within DRX cycle
If the SS (system simulator) adjusts the downlink timing, UE can track the changed downlink timing to adjust the first uplink transmission timing within the on duration time. 

In order to testify the UE capability in the worst case, it is expected to change the downlink timing when UE is asleep. Regarding pre-awake before on-duration and keeping awake after on-duration, it makes sense to change the downlink timing in the middle of two DRX cycles. In the current TS36.133 test case, 80ms is used for DRX cycle, and therefore 40ms before the DRX on duration period is a reasonable time point to make SS adjust the downlink timing. For generality, for the further test cases of UE transmission timing it can be designed that test system adjusts the downlink transmit timing (DRX_cycle/2)ms before the DRX on duration period. The window for SS to adjust the downlink timing is up to the test system capability and RAN4 can follow RAN5’s understanding in the LS. 
The reply to the first bullet in the LS:

Reply 1: DL timing change shall take place at (DRX_cycle/2) ±15 ms before the next DRX ON period, i.e. 40±15 ms if DRX_cycle=80ms.
As analyzed above, the UE shall be able to maintain the uplink transmission timing for the first transmission in each DRX cycle regardless of when downlink timing is changed, that is, SS shall use the SRS transmission in the first DRX ON period after downlink timing is changed.
The reply to the second bullet in the LS:

Reply 2: SS shall use the SRS transmission in the first DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement.
3 Conclusion
In this contribution we analyze the required UE behaviour in TS36.133, and two replies are proposed. 
· DL timing change takes place at 40 ±15 ms before the next DRX ON period. The DL timing adjustment is done in the middle of the OFF time of the DRX cycle so that the UE is expected to be asleep. A window of ±15 ms is allowed for the SS to do the timing adjustment.

 [RAN4]: DL timing change shall take place at (DRX_cycle/2) ±15 ms before the next DRX ON period, i.e. 40±15 ms if DRX_cycle=80ms.
· Use the SRS transmission in the second DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement.

[RAN4]: SS shall use the SRS transmission in the first DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement.
Corresponding CR and draft LS are also provided in this meeting.
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