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1. Introduction
Uplink timing control was discussed on 3GPP TSG RAN WG1 Meeting #47bis. During the meeting, several open issues related to timing control were noted and raised in [1]. Uplink timing control was discussed also on on 3GPP TSG RAN WG1 Meeting #49, but no decisions on working assumptions were made [2]. In this paper, our views on several open timing control issues are summarized, presented earlier in [3], [4]. 

2. Number of bits needed for timing alignment

One of the issues raised in [1] is the number of bits needed for a TA command. Since there are different requirements for a TA command depending whether maintaining timing alignment for a synchronized UE or establishing TA for an unsynchronized UE, these cases are considered separately. 
2.1 Maintaining UL timing alignment for synchronized UEs

When maintaining TA, the maximum TA step sizes are needed when large, sudden changes in the timing occur, related to the appearance and disappearance of propagation paths. We see that a 4-bit TA command with the 0.52 us granularity provides sufficient range for 1-step TA corrections. 
2.2 Establishing UL timing alignment for unsynchronized UE 

The number of bits used when the UE has no timing control established is yet another open  issue [1]. TA command needs to cover the whole timing uncertainty range possible in the cell and, thus, is directly related to the cell range.  As stated in [4], 100 km maximum cell range should not be precluded, implying 11-bit TA command. However, 5- or 6-bit TA command is sufficient in the most cells. To prevent over-dimensioning TA range in most of the cases, we propose that multiple (e.g. 2) TA command formats are defined for different cell ranges. From the predefined set of TA formats, only one TA range corresponding to the cell range is used per each Node B. In addition, only a couple of TA ranges should be defined to avoid unnecessary increase in the overall system complexity. The use of multiple TA formats does not cause any additional signaling since the used TA format can be linked to the other cell range related information available on the System Information, e.g., the parameters defining the used RACH preambles. 
3. UL signals used for timing estimation

As agreed on RAN WG1 Meeting #47bis, the selection of UL signals used for timing estimation is an implementation issue when UE has data to transmit. When UE is not synchronized, the use of RACH preamble for timing estimation is also a natural choice.  However, the signals used for timing estimation when UE has no data to transmit was left as an open issue [1].  
It is evident,  that the UL signal needs to have sufficient bandwidth and energy to allow for sufficiently accurate timing estimate. As discussed in [5], there is interaction between signal energy and bandwidth requirements. The most efficient signal bandwidth is affected e.g. by the UE distance from the eNodeB and, based on the presented results, can vary between 2 and 6 PRBs. Thus, the signal used for timing estimation should have flexibly configurable bandwidth and period. We see that sounding reference signal can have these properties, and can be used as the UL signal for timing estimation in the absence of UL data transmissions.
4. Conclusions
In this contribution, we summarized our views on several of the issues raised in [1]. It is proposed that a 4-bit TA is used when maintaining timing alignment for synchronized UE. For establishing timing alignment for unsynchronized UE,  it is proposed that multiple, e.g., 2 TA formats are specified to reduce the number of bits used for TA signalling while providing support for cell ranges up to 100 km. Finally, the use of sounding reference signal for timing estimation when UE has no data to transmit is supported. 
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