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1 Introduction

In RAN4 #67 meeting, the UE transmit timing accuracy issue was triggered in [1], and the intension was to check the current transmit timing requirement is reasonable or not when DRX is used. Based on the analysis in [1], two proposals were given as follows:

· Proposal 1: For the initial transmission timing requirement in DRX cycle in section 7.1.1 of TS36.133, Timing Error Limit of Te is reduced by factor of half or one third for shorter DRX cycles as below. This modification aligns the requirement to the maximum adjustment rate criteria for non-DRX case.


[image: image1]
· Proposal 2: For the corresponding test condition (Test case 2) in section A.7.1.1 and A.7.1.2 of TS36.133, both DRX cycle and DRX start offset are changed from 80 ms to 640ms. Under this condition, relatively larger path variation can be expected in an actual propagation conditions for high speed UE case and reasonable to check wider timing adjustment in UL accordingly.
Based on the offline discussion in RAN4 #67 meeting, one WF document on this issue was agreed in [2]. Some contents for this issue were:
For  ‘The initial transmission (timing requirements) in a DRX cycle for PUCCH, PUSCH and SRS or the PRACH transmission’; 

· The timing accuracy requirements in clause 7.1 should not be changed (especially for frozen releases eg.Rel-8.)
· In case changes are needed to the test conditions in A.7.1, it should be applied up to Rel-8 to keep consistency. The change should not (cannot) affect the existing UEs.

In this contribution, we give our preliminary analysis on transmit timing accuracy under DRX case for uplink signals. Based on the analysis, we propose not to change both core requirement and test case configurations since there is no problem for legacy UEs from our point of view.
2 Discussion on Transmit Timing in DRX
In this section, we give our views on transmit timing in DRX. 

First of all, in [1], the transmit timing accuracy needs to be changed caused from the Tq, it stated that:
The maximum aggregate adjustment rate in the third bullet was derived from the similar requirement in UMTS specification and its baseline analysis assumed UE speed of 350km/h.

The description of third bullet of the Tq is:
The maximum aggregate adjustment rate shall be Tq per 200ms.
However, based on the common understanding for 36.133, The Tq is valid and the UE shall follow the Tq rules only when the UE is not received the TA common. In 36.133, it stated that:

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, 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.
The clause 7.3 is the timing advance requirements. If the UE is in high mobility state in actual system, we do believe that, the networks shall send the new TA command to UE for following the timing of the eNB side in time, which is not related to the Tq adjusting behaviour. Therefore, based on this analysis, our observation is:
Observation 1: If the UE is in high mobility state in actual system, e.g., 350km/h, the networks shall send the TA command to UE for following the timing of eNB side in time, and at that time, the transmit timing is not followed the Tq rules as stated in 36.133.
Secondly, we can give some analysis on the DRX cases for transmit timing. As stated in [1], the following contents were mentioned:
One of the extreme examples is that the UE goes into DRX cycle, and if it start its first transmission at the beginning of the DRX cycle, and gets interference from other cells, mis-detect the DL timing which is different from its genuine DL, its UL timing could easily be follow this wrong reference timing. Once this wrong UL adjustment has been made, it will take long time to return to its genuine timing because of the maximum adjustment rate of  Tq per 200ms. It should be noted that 64Ts corresponds to 40 to 44% of a cyclic prefix (CP) for the normal CP case, which is relatively large and may reduce tolerances to multi-path interference once the UL timing is shifted erroneously.
Moreover, in the corresponding transmit timing tests in 36.133, three tests are considered for transmit timing accuracy, two tests are related to the non-DRX state, one test is for DRX cycle length of 80ms.
We can see that, the statement in [1] is that, for the first uplink transmission, due to the mis-detection of the DL timing, and it would take a relative long time to return its genuine timing because of the maximum adjustment rate of Tq per 200ms. However, in transmit timing accuracy test, the timing changed of the networks side is 64Ts, the UE shall follow the adjustment rules of transmit timing changing. For the 80ms DRX cycle length, it means, for three DRX cycle length (80*3=240ms), the UE could adjust for 3.5Ts for the transmit timing. If the proposal from [2] is agreed, i.e., to change the DRX cycle length into 640ms, which means, the UE can only adjust for 3.5Ts for transmitting timing every 640ms under typical UE’s design. This will cost more time for transmit timing accuracy tests. Furthermore, this test is the functionality test for the UE’s capability to follow the timing changes of the network sides. We believe, if the 64Ts is changed, one more possible way for the network is to send the TA command to UE for changing UL transmit timing.
Thirdly, since these requirements and corresponding tests are already introduced from Rel-8, we believe this test case configuration changes will lead some impacts for the legacy UEs; however from Rel-8 to now, there is no problem feedback for the corresponding transmit timing issue. Therefore, based on the analysis, we can give the following proposal:
Proposal:  Keep transmit timing requirements and corresponding test configuration unchanged, since there is no problem to be found.
3 Conclusion
In this contribution, we give our preliminary analysis on transmit timing accuracy under DRX case for uplink signals. The following proposal was obtained:
Proposal:  Keep transmit timing requirements and corresponding test configuration unchanged, since there is no problem to be found.
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Table 7.1.2-1: Te Timing Error Limit


Downlink Bandwidth (MHz)�
UL channel�
DRX cycle [ms]�
Te_�
�
1.4�
PUCCH, PUSCH, SRS�
≤ 320�
[8]*TS�
�
�
�
512�
[12]*TS�
�
�
�
≥ 640�
24*TS�
�
�
PRACH�
-�
�
�
≥3�
PUCCH, PUSCH, SRS�
≤ 320�
[4]*TS�
�
�
�
512�
[6]*TS�
�
�
�
≥ 640�
12*TS�
�
�
PRACH�
-�
�
�
Note: TS is the basic timing unit defined in TS 36.211�
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