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Introduction
For the last several RAN4 meetings, UE initial transmit timing accuracy requirements in DRX and corresponding test conditions have been discussed [1] - [13]. Based on the agreement in [13], this paper proposes changes for the test conditions for the test.
1. Discussion

The agreements made under [13] and our conclusion based on further investigations are shown below:

1. Agreements on Core part in [13]
a. It is reasonable to investigate updating transmit timing requirement in Rel-12.
b. For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is less than or equal to [3us], preliminary investigation shows that the current transmit timing error requirement could be fulfilled and could be kept. More investigation would be needed.
c. For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is more than [3us], more investigation would be needed.
d. Proper definition of ‘previous timing’ should further be investigated.
We have concluded that setting a ‘hard threshold’ for the boundary at around 3us for shorter DRX cycle cases in order to set ‘UL timing adjustment mode’ as in non-DRX case would NOT give large benefit but would cause rather negative side effects as described below.
Considering the actual DL timing shift and to avoid unnecessary UL timing fluctuation caused by possible false timing detection in UEs (and larger timing recovery time required in the succeeding period), it would be beneficial to consider more modest DL time shift than 3us for shorter DRX cycles. However though, setting the ‘modest DL timing shift ‘ as part of the requirement would not be beneficial either because even when UL timing ‘jumps’ of 3us occurs, it would not impact to the UL signal quality much and this would make UEs to keep ‘unnecessary tightened’ UL timing.
As the conclusion, we believe it is sensible not to set any particular ‘hard threshold’ to distinguish ‘gradual timing adjustment mode’ and ‘immediate and fast timing adjustment mode’ in DRX cases. Instead we propose to set proper test conditions for DRX cases which will give good guideline to UE vendors to elaborate proper behavior in these UL transmissions timing control in DRX cases with a reasonable design flexibility and keep backward compatibility to the existing release 8 UEs as well.
Proposal 1:

Keep the current requirements for UE initial transmit timing accuracy requirements in the first transmission in a DRX cycle.

2. Agreement on Test Case in [13]
a. For frozen releases as Rel-8 and Rel-9, the present transmit timing test cases shall not be changed in case reasonable isolated impact is not identified or impact to existing UEs in the market is foreseen.
b. The same principle would be applied for Rel-10 and beyond considering UEs being designed or have already been shipped which UE is comply with the existing Test Cases.
c. Depends on the decision made to the corresponding core requirement, Test Cases for Rel-12 could be elaborated.
c.
For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is more than [3us], more investigation would be needed.
b.
For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is less than or equal to [3us], preliminary investigation shows that the current transmit timing error requirement could be fulfilled and could be kept. More investigation would be needed.

a.
It is reasonable to investigate updating transmit timing requirement in Rel-12.
d.
Proper definition of ‘previous timing’ should further be investigated.
Based on the above mentioned points, we propose to set proper test conditions applying the ‘modest DL time shift’. As discussed in [12], we propose the DL time shift for ‘Test 2’ case in each DRX test cases as 32xTs instead of 64 x Ts (about 1 us instead of 2us) with DRX cycle of 2048ms instead of 80ms. These conditions are denoted as Test Point C and Test Point B respectively in Fig.1.
It can be noted that the proposed test condition is in line with the existing release 8 requirements and UEs that conform to the release 8 requirements should pass the test as well. Also the proposed new test point is in the region beneath the line for aggregated path variation at UE speed of 350km/h as shown in Fig. 1, which would give a good guideline to UE designers to consider necessary ‘capture range’ of the DL time shift as well as UL timing adjustment range in the DRX cases.
Proposal 2:

For the test conditions for initial transmit timing accuracy test specified in ‘Test 2’ in each DRX case, DL time shift of 32 x Ts (about 2us) with DRX cycle of 2048ms is proposed.
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Fig.1: Test point for UE transmit timing accuracy test in DRX (current and proposed)
 with MAAR limit and Maximum Path Timing Variation for UE speed of 350km/h
Conclusion
Based on the further study on the agreement in [13], we propose the followings:
Proposal 1(for the core requirements):

Keep the current requirements for UE initial transmit timing accuracy requirements in the first transmission in a DRX cycle.

Proposal 2 (for the test conditios):

For the test conditions for initial transmit timing accuracy test specified in ‘Test 2’ in each DRX case, DL time shift of 32 x Ts (about 2us) with DRX cycle of 2048ms is proposed.

Corresponding CR to the test conditions in Proposal 2 is in [14]. (No change is proposed for the core part.)
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