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1
Introduction
This contribution discusses remaining issue on TA granularity according to the current agreement of 6-bit TA in SA. 
2
Timing Adjustment in D2D SA
In RAN1#77 meeting, 6-bit TA was agreed to be included in SA for D2D communication as given below [1]. 
Agreement:

6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km.
In the RAN1#78 meeting, there was an agreement on transmission timing of D2D data in mode 1 communication [2]. 
Agreement:

Mode 1 D2D timing is always the same as the WAN PUSCH timing
According to the agreements above, at least for mode 1, transmission timing for D2D data in D2D Tx UE is decided by WAN uplink timing which can be derived from at least 11-bit TA (TAWAN), while D2D Rx UE can expect reception timing of D2D data by received timing of SA and 6-bit TA in SA (TAD2D). Figure 1 shows an example of reception timing for SA and D2D data at a D2D Rx UE. In Figure 1, to receive D2D data, the D2D Rx UE should advance its reception timing by TA configured in SA. Therefore, the D2D Rx UE can receive D2D data without any additional complexity. Even in this case, there could be a timing difference, ∆TA (= TAD2D-TAWAN) between the expected reception timing and received timing of D2D data if the granularity of TA in SA is larger than that of WAN TA and the difference can be minimized if the granularity used for TA in SA gets close to that of WAN TA.
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Figure 1: Reception timing for SA and D2D data

TAWAN, typically used for WAN uplink transmission was designed to support a cell radius of 100 km with the granularity of 0.52 µs. However, TAD2D may have a granularity of 10.4 µs considering a cell having a radius of 100 km. This granularity would be too coarse to inform the reception timing of D2D data for D2D Rx UE and the exact reception timing for D2D data cannot be known to the Rx UE. As a result, the receiving performance will be degraded or additional UE procedure might be needed to have the fine timing even in a small sized cell. 

For these reasons, some companies have proposed to revisit the current agreement of 6-bit TA in SA to change it to 11 bits in last RAN1 meeting. The main motivation of the proposal is that the coding rate difference is so small, and thus it would be almost no impact on the D2D coverage when 11-bit TA is used instead of 6-bit. We basically have a similar view considering that benefit from reduced coding rate is small when TA is 6 bits and complex UE procedure is needed to satisfy the receiver performance. However, in case that we have to keep the current agreement of 6-bit TA, we propose that TA granularity should be configured according to cell radius. The eNB can select one value from candidate TA granularities considering its cell size and this granularity can be configured via SIB. Since normal cell size is typically less than 1 km, 0.52 s granularity can be mostly used for a cell having a radius of up to 5 km even with 6-bit TA. Note that 5 km is maximum cell radius which can be covered with 6-bit TA and 0.52 s granularity. Only the case that cell size is larger than 5 km, the granularity could be set as a larger value than 0.52 s. Since cell radius of more than 5 km is rare in most cases, we think 1 bit is sufficient for the configuration of TA granularity possibly. 
Observation 1: The current agreement on 6-bit TA in SA would cause too coarse TA granularity to inform D2D Rx UE of the exact reception timing of D2D data, satisfying the support of a cell radius of up to 100 km.
Proposal 1: If we keep the current agreement of 6-bit TA, TA granularity should be configured.
3
Conclusion
Based on the discussion in this contribution, we have following observation and proposal.
Observation 1: The current agreement on 6-bit TA in SA would cause too coarse TA granularity to inform D2D Rx UE of the exact reception timing of D2D data, satisfying the support of a cell radius of up to 100 km.
Proposal 1: If we keep the current agreement of 6-bit TA, TA granularity should be configured.
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