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1 Introduction
RAN5 sent RAN4 a liaison statement [1] with the following content
	1. Overall Description

At RAN5#62, R5-141049 was discussed and agreed related to UE transmit timing accuracy under DRX mode. 

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.
2. Actions:

To RAN4:
ACTION: 
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.




2 Disucssion

There are two main issues raised by RAN5 about the UE transmit timing testcase in DRX. The first is when is the latest instant when the downlink timing could be adjusted and the UE is still expected to have transmission timing within the ±Te requirement. The second issue is about when the test equipment should perform the measurement of the UE SRS to determine the UE uplink timing relative to the new downlink timing.
For the first issue, a reasonable UE implementation would have clock drift during the DRX off period, due to the difference between its timing reference oscillator and the eNB clock. Therefore, it is reasonable implementation to start the receiver somewhat earlier than the start of the DRX on time, to do the necessary preparations to receive, such as AGC gain setting and specifically to reaquire an accurate downlink timing estimate (eg from CRS) due to the clock drift issue. Therefore, if a step change in downlink timing (eg 64Ts) is made at exactly the instant before the DRX on duration, it may be impossible for the UE to follow the timing change. Moreover, from a system perspective it would be reasonable in this case that the UE uses it’s best available estimate of downlink timing to determine the uplink timing.
Since the exact timing reaquisition is a UE implementation issue, and all reasonable implementations should be allowed, we do not see a need to specify this in the UE transmit timing accuracy core requirement for the DRX case. Nevertheless some assumption needs to be made by RAN5 for testing purposes. The 40ms±15ms which has been assumed in [1] corresponds to mid DRX cycle with a ±15ms margin for the 80ms cycle currently used in the test, and seems more than sufficient to allow reasonable UE implementation to start to aquire transmission timing some subframes before the start of the DRX on period. RAN4 is developing a test with longer DRX cycle and it also seems reasonable that for that testcase RAN5 would use a switching time of mid DRX cycle ±15ms, eg 320ms±15ms if a 640ms DRX cycle is used or 640ms±15ms if a 1280ms DRX cycle is used.
For the second issue, based on the core requirement the first SRS transmitted by the UE after DRX should already satisfy the ±Te requirement. In practical test equipment some measurement interval is needed to determine the UE SRS timing. This is more of a RAN5 issue; however the RAN5 liaision statement says “Use SRS transmission in the second DRX ON period after downlink timing of Cell 1 is changed to perform the measurement”. In our understanding, this means that the UE timing is not checked during the first DRX on period after the downlink timing of cell 1 has been changed, and therefore the UE could transmit with a timing error exceeding the ±Te requirement and still pass the test case provided it met the ±Te requirement in the second DRX cycle (in the test there is no further change to the downlink timing after the timing step has been made).  This does not seem to be sufficient to verify the UE requirement, especially considering that in practical operation rather than testing, UEs may experience downlink timing changes in every DRX off period. If the UE uplink timing does not meet the ±Te requirement on the first DRX on period after any timing change then it may never meet ±Te, or anyway often be transmitting with an erroneous timing.
Our view is that the following changes should be made TS 36.521-3:

•
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 first DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement, in order to avoid that a bad UE implementation passes the test the SRS transmission the first DRX ON period after DL timing change shall be used to perform the measurements
Finally RAN5 asks RAN4 to identify if there are any other dependencies with DRX configuration parameters. Clearly, making a DL timing change at least 40ms before the next DRX on period is not appropriate if DRX testing is performed with 40ms DRX cycle or shorter. However, there are no tests using less than 80ms DRX and it is not anticipated that such tests would be introduced. RAN4 is developing a test with longer DRX cycle and it also seems reasonable that for that testcase RAN5 would use a switching time of mid DRX cycle ±15ms, eg 320ms±15ms if a 640ms DRX cycle is used or 640ms±15ms if a 1280ms DRX cycle is used.
A draft response liaison statement to RAN5 is provided in [2].
3 Conclusions 
In this contribution we discuss the LS from RAN5 on UE Transmit Timing Accuracy test cases in DRX mode[1]. Our view is that the following changes should be made to TS 36.521-3:

• 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 first DRX ON period after downlink timing of Cell 1 is changed, to perform the measurement, in order to avoid that a bad UE implementation passes the test the SRS transmission the first DRX ON period after DL timing change shall be used to perform the measurements.

A draft response liaison statement to RAN5 is provided in [2].
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