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1
Introduction
This contribution discusses timing adjustment (TA) included 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 transmission timing of SA and Data for D2D communication as given below [1].

Agreements:
· For in-coverage UEs

· SA uses DL Timing
· For Mode 1, Data timing uses UL Timing
· For Mode 2, FFS: Data uses DL Timing or UL Timing

· DL timing := T2 = 0 (FDD) and T2 = 624TS (TDD)

· UL Timing  := TA + DL timing
On top of it, there was another agreement on TA in SA 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.
During the RAN1#77 meeting, there were concerns about the inclusion of TA in SA and it was decided to continue email discussion for the number of TA bits and the granularity [77-18].
First of all, there has been a concern on the necessity of TA in SA. Some companies questioned how D2D receiving UEs can know the exact reception timing for D2D data with TA in SA in case of mode 1 communication for in-coverage. D2D data uses UL timing while SA uses DL timing for mode 1, so the TA in SA is helpful for the estimation of reception timing for D2D data at the D2D receiving UEs. Figure 1 shows an example of reception timing for SA and D2D data at a D2D receiving UE. In Figure 1, it is assumed that propagation delay between a D2D transmitting UE and a D2D receiving UE is within CP length and the D2D receiving UE can detect SA reception timing for simplicity. To receive specific D2D data after reception of SA, the D2D receiving UE can advance its reception window by TA in SA. Even in this case, there could be a timing difference between the reception window and real received timing of data if the granularity of TA in SA is larger than 0.52 sec. The difference ∆TA (= TA in SA-WAN TA) can be minimized if the granularity used for TA in SA gets close to 0.52 sec. 
Observation 1: TA in SA is beneficial for the estimation of reception timing for specific D2D data at D2D receiving UEs.
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Figure 1. Reception timing for SA and D2D data
For the extension of SA reception coverage or increase of robustness of SA, reduced information bits in given resource is inevitable for designing SA and in that perspective, 6 bits TA was decided for SA in last meeting. However, there were concerns that TA granularity made by 6 bits 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 if any additional scheme is not applied. 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. 

However, if we keep 0.52 sec granularity considering 100km cell, we need 11 bits for indicating TA in SA, which is too much overhead for SA. Considering both SA overhead and UE complexity by having coarse timing information, we propose that TA granularity can be configured according to cell radius and deployment. The TA granularity can be configured by eNB via SIB for in-coverage D2D UEs and by D2D UEs via PD2DSCH for partial coverage UEs. Figure 2 shows the 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. D2D transmitting UE decimates its current uplink TA with configured TA granularity and uses decimated TA in SA. For reception of D2D data, D2D receiving UE can determines its reception timing with TA in SA and configured TA granularity. Since normal cell size is less than 1 km, 0.52 sec granularity can be mostly used even with 6 bits for TA.  Only the case that cell size is larger than 5km, the granularity could be set as a value larger than 0.52 sec. 
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 provide following observation.
Observation 1: TA in SA is beneficial for the estimation of reception timing for D2D data at D2D receiving UEs.
With these observation, 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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