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1. Introduction

In RAN1#47bis meeting, time resolution of TA (timing adjustment) command is agreed as 16Ts (( 0.52 us) but the details such as number of steps of TA command is not decided yet. In this paper, we suggest some details of TA command.
2. Suggestions on details of TA command
We suggest the followings for TA command.
· TA step for synchronized UE
·  The analysis in [1] shows that the necessary range of TA adjustment is -0.52 us ~ +0.52 us in normal cases and -8 us ~ +8 us in birth-death process cases defined in [2]. Since it is difficult to guarantee that the environment is semi-statically fixed per cell, it will be safe to fit the maximum requirement. Therefore we suggest to have 5 bits TA command bits so that the range of TA can be [256Ts ((8.32 us), 240Ts, 224Ts, ... , 16Ts, -16Ts, ..., -240Ts, -256Ts ((-8.32 us)].  

· TA step for non-synchronized UE
·  The analysis in [1] and [3] shows that the maximum timing advance to support 100 km cell radius with 0.52 us TA resolution is about 667 us, which requires 11 bits for TA. We suggest simply having 11 bits for TA rather than making different options depending on the cell ranges. The range of TA can be [20490Ts ((667.16 us), 20474Ts, ..., 16Ts, 0]. It should be clarified that (-) TA value is not considered assuming UE always returns back to the initial access RACH preamble timing when it transmits RACH preamble for the purpose of the uplink timing recovery. However, a small range of (-) TA value may be necessary when considering variation of the eNB/UE detection timing due to the delay spread. This is discussed in [6].
· UE behaviour when the transmissions in two consecutive uplink subframes are overlapped due to TA.
·  When a UE’s uplink transmissions in subframe n and subframe n+1 are overlapped due to TA, we suggest dropping the overlapped part of subframe n+1 since this part includes CP so that it has less impact to demodulation in channel environments with small frequency selectivity.
· Terminology for TA
·  In TS36.321 [4], two different terminologies of ‘timing alignment’ and ‘timing advance’ are used to indicate TA. Since we expect clarification on this terminology during RAN2#62bis meeting, we suggest to follow the terminology of RAN2. 
· The meaning of positive/negative value of TA

·  It should be also clarified in TS36.213 [5] that “A positive timing [advance] value indicates advancing the uplink transmission timing by a given amount and a negative timing [advance] value indicates delaying the uplink transmission timing by a given amount.”
· RAN4 requirement on the maximum timing adjustment rate
·  RAN4 [7] specifies the maximum adjustment rate as “The maximum adjustment rate shall be [2*TS] seconds per [200ms].”
We would like to ask RAN1's view on the need of such "slow adjustment" of uplink timing in SC-FDMA. Our view is not necessary. With this restriction, to adjust uplink timing of 5 bit TA range requires 24 seconds (200ms * (15*16/2))
3. Conclusion
We suggest the points in section 2 are agreed and making CR for RAN1 specifications and/or LS to RAN2/RAN4 if necessary.
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