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1
Introduction
This contribution discusses TA granularity issue when 6 bits are used for TA in SA to indicate the reception timing of D2D data.
2
Timing Adjustment in D2D SA
In the previous RAN1#77 meeting, there was an agreement on the number of TA bits 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.
As the agreement, for mode 1 communication, TA in SA can be used for reception of D2D data. Figure 1 shows an example of reception timing for SA and D2D data at a Rx UE. To receive D2D data, D2D Rx UE can advance its reception window by TA 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 between the reception window and received timing of D2D data if the granularity of TA in SA is larger than that of WAN TA and the difference ∆TA (= TA in SA-WAN TA) 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
WAN TA used for uplink transmission has granularity of 0.52 s and it can support a cell radius of 100. In current specification, 11-bit TA command is used for random access response and 6-bit TA command can be used for other cases. Here, 6-bit TA is used in an accumulative way so WAN TA mechanism can operate suitably with reduced overhead while it supports granularity of 0.52 s with 6 bits for timing adjustment. However, since Rel-12 D2D communication considers only groupcast or broadcast communication between a UE and a group of UEs, TA in SA should indicate absolute time value.
With TA values made by 6 bits, TA granularity is too coarse to inform the reception timing of D2D data to D2D receiving UEs considering a cell radius of 100 km. To support a cell having a radius of 100 km with 6 bits, TA granularity should be about 10.4 µs. In that case, the exact reception timing for D2D data cannot be known to the receiver UE and 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, we propose that TA granularity can be configured according to cell radius. The TA granularity can be configured by eNB via SIB for in-coverage D2D UEs. For partial coeverage UEs, synchronization source UEs can forward TA granularity via PD2DSCH. Figure 2 shows SIB signaling of TA granularity for in-coverage and partial coverage UEs. The eNB can select one value from candidate values for TA granularity considering various conditions including cell size. As an example, since normal cell size is typically less than 1 km, 0.52 s granularity can be mostly used even with 6 bits for TA for a cell having a radius of up to 5 km. 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 value larger than 0.52 s. Since cell radius of 5 km is not common in real cell deployment, we think 1 or 2 bits are proper for SIB configuration to reduce SIB signaling overhead in point of network perspective. 
Proposal 1: TA granularity is configured via SIB for in-coverage UEs or transmitted via PD2DSCH for partial coverage UEs.
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Figure 2. TA granularity signaling for in-coverage and partial coverage UEs

3
Conclusion
Based on the discussion in this contribution, we propose following.
Proposal 1: TA granularity is configured via SIB for in-coverage UEs or transmitted via PD2DSCH for partial coverage UEs.
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