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1 Introduction

In legacy LTE the UE shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the TAT associated with the TAG to which this Serving Cell belongs is not running. This contribution is discussing the UE behvaiour for D2D communication and discovery for the case of TAT expiry respectively TAT not running. 
2 Discussion

The RAN1 agreements with respect to the transmission timing for D2D communication/discovery are the following:
D2D discovery

· For Type 2B discovery

· If RRC_Idle UEs are not able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is FFS between: 

· TA for FDD / 624Ts +TA for TDD: 

· T2 = 0 for FDD, T2 = 624Ts for TDD: 

· If RRC_Idle UEs are able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is:

· T2 = 0 for FDD, T2 = 624Ts for TDD
· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery

D2D communication
· 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
Since UE is considered as not being uplink timing aligned in case the timeAlignmentTimer (TAT) is not running, the UE shall stop uplink transmission in the legacy LTE in order to avoid interference to other user in the cell. Furthermore UE will flush all HARQ buffers, clear any configured downlink assignments and uplink grants and notify RRC to release PUCCH/SRS. 
Since mode 1 D2D communication is using the same transmission timing as the WAN PUSCH, it might be argued that UE shall also stop D2D transmissions on the SL-SCH for mode 1 communication in case the TAT expires respectively is not running. To be more precise UE shall stop the D2D data transmission for mode 1 and also the corresponding SA transmission on SCCH (even though SA itself uses DL timing) when TAT is not running. 
Since RAN1 did not yet agree on the transmission timing for mode 2 D2D communications it may happen that UE uses DL timing for the data transmission in resource allocation mode 2, i.e. one reasoning for this could be that RRC_IDLE UEs don’t have TA value and hence necessarily have to use DL timing. In such case there is basically no impact of TAT expiry to mode 2 D2D transmissions on SL-SCH, i.e. no interference issue foreseen for the case that TAT expires and UE continues with mode 2 transmissions. Furthermore for mode 2 D2D communication UE doesn’t need to send ProSe BSR on the Uu interface which would require being uplink synchronized. As a consequence D2D communication in mode 2 could be operated independent from TAT status. In case RAN1 decides that UE shall use same transmission timing as for WAN PUSCH for mode 2 D2D communication in RRC connected mode, then same behaviour should be applied as for mode 1. In this case UE shall stop D2D data communication on SL-SCH and corresponding SA when TAT is not running.

Same behaviour should be applied also for the discovery case. Discovery transmissions using DL timing, i.e. Type 1 discovery, shall continue also for the case that TAT is not running. On the other hand sidelink transmissions using LTE UL timing shall be stopped for the case of TAT expiry/TAT not running.
Proposal1: UE shall not perform sidelink transmissions using PUSCH UL timing and corresponding control information transmissions on SCCH when associated TAT is not running. 
RACH trigger in case of TAT expiry

In legacy LTE RACH is not triggered by UE for the case of TAT expiry. It’s basically the responsibility of eNB to keep UEs uplink synchronized, i.e. by sending TA commands which in turn restarts TAT. In our opinion same behaviour should be applied for D2D. Essentially D2D Tx UE shall not trigger RACH in case TAT expires and UE (for example mode 1 D2D communication) has D2D data pending for transmission, i.e. no new RACH trigger for TAT expiry. For mode 1, the D2D Tx UE would trigger RACH procedure when ProSe-BSR has been triggered and D-SR on PUCCH has been released due to TAT expiry.
Proposal2: D2D UE interested in D2D communication/discovery shall not trigger RACH in case of TAT expiry, i.e. no new RACH trigger at the event of TAT expiry.  
3 Conclusions

This contribution discusses UE behvaiour for D2D communication and discovery for the case of TAT expiry respectively TAT not running. It’s proposed to agree on the following:
Proposal1: UE shall not perform sidelink transmissions using PUSCH UL timing and corresponding control information transmissions on SCCH when associated TAT is not running.
Proposal2: D2D UE interested in D2D communication/discovery shall not trigger RACH in case of TAT expiry, i.e. no new RACH trigger for the event of TAT expiry
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