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1 Introduction

In recent RAN4 meetings, the initial transmit timing requirements were widely discussed [1]-[4]. In last RAN4 meeting, some initial progress was achieved on this topic, a wayforward document was also approved in [5]. The corresponding contents of the WF are
1. For the requirements (Clause 7.1, 36.133) 
· Necessity of additional requirements to set upper limit(s) of UL transmit timing change for Rel-12 specification will further be investigated and checked for the following cases separately.
· For the first transmission in a DRX cycle for PUCCH, PUSCH or  SRS. 
· For PRACH transmission case.
2. For the corresponding test conditions (Clause A.7.1, 36.133) 
· In case, the requirements in Rel-12 is updated, introducing corresponding test criteria and its test condition will be considered.
· Changes proposed in R4-135236 [2] will further be reviewed whether it is sensible change taking into account foreseen impact to the existing UE designs.
· If it is clarified as sensible and depends on foreseen impact to the existing UE designs as well as to the RAN5 test specs, following options will be considered:
· Option 1: it could be applied from Rel-8 and onwards.
· Option 2: it could be applied from later release, e.g., Rel-10.
According to this WF, some important issues need to be discussed in details.
· The requirements of transmit timing in Rel-12 (checking for the DRX case)

· The corresponding test case of transmit timing (From which release, a new test case is added or the test case needs updating)
In this contribution, we focus on the second issue, i.e., how to introduce or update the corresponding transmit timing test case, and give our analysis and views on this topic. Based on the analysis, the corresponding proposals are given.
2 Discussions
In this section, we give the detailed analysis on transmit timing test case in DRX. 
As stated in [3], 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 [3] 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. If we consider the timing drifting in DRX cycle length, the timing drifting in 80ms DRX cycle length can be ignored. Therefore, the adjustment of transmit timing of UE is based on the UE’s capability. We do believe that, there is no problem for UE to follow the genuine timing if the downlink timing of network side is changed by 64Ts (<=3us).

Moreover, we also give some analysis in DRX cycle length. As proposed in [4], two main changes shall be considered in the corresponding transmit timing test case:
· Change the current DRX cycle length from 80ms to 2048ms length;

· Change the downlink timing changes of network side from 64Ts to 32Ts.

From our understanding, if the DRX cycle length needs to be changed from short DRX cycle to long DRX cycle, the timing drifting of long DRX shall be NOT ignored anymore. Therefore, considering the timing drifting, if the downlink timing changes kept as 64Ts, there is a risk for the UE to obtain the accurate downlink timing. Thus, it’s reasonable to change the downlink timing from 64Ts to 32Ts.

Observation 1: If the DRX cycle length changed from short DRX cycle to long DRX cycle, it’s reasonable to change the downlink timing from 64Ts to 32Ts.
Considering the accurate long DRX cycle length, we think it’s too long for UE to using the 2048 DRX cycle length to obtain the accurate downlink timing. If the 32Ts downlink timing is changed, therefore, we propose to use the 1280ms DRX cycle as the DRX cycle length.
From our perspective, from Rel-8 to Rel-11, we don’t want change the test cases, since there is no test problem for the 80ms to follow the 64Ts downlink timing changes. From Rel-12, the requirement may be updated, and we can accept two options:


Option1: Keep 80ms DRX cycle length, and reuse the downlink timing changes as 64Ts;


Option 2:Change the DRX cycle length into 1280ms, and change the downlink timing changes as 32Ts.

Based on the analysis in this paper, the proposal is given:
Proposal 1: From Rel-8 and Rel-11, the current transmit timing test cases shall be NOT changed;
Proposal 2: For Rel-12, two options can be considered:



Option1: Keep 80ms DRX cycle length, and reuse the downlink timing changes as 64Ts;



Option 2:Change the DRX cycle length into 1280ms, and change the downlink timing changes as 32Ts.

Proposal 3: If option 2 in proposal 2 is adopted, we prefer to only correct the basic configuration of transmit timing test 2 other than introduce a new test case of long DRX cycle.
3 Conclusion
In this contribution, we give our analysis on the transmit timing test case issue. The following proposals are given:
Proposal 1: From Rel-8 and Rel-11, the current transmit timing test cases shall be NOT changed;

Proposal 2: For Rel-12, two options can be considered:



Option1: Keep 80ms DRX cycle length, and reuse the downlink timing changes as 64Ts;



Option 2:Change the DRX cycle length into 1280ms, and change the downlink timing changes as 32Ts.

Proposal 3: If option 2 in proposal 2 is adopted, we prefer to only correct the basic configuration of transmit timing test 2 other than introduce a new test case of long DRX cycle.
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