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1 Introduction

For D2DSS transmissions as part of Type 1 discovery transmission resource pool, it has been already agreed that transmitting (TX) D2D UEs transmit D2DSS following the serving/camping cell DL reference time. This is reflected in the agreement from RAN1 #77 meeting as quoted below [1]:

· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing
· FFS for type 2B discovery 
In this contribution, we present our views on the remaining details related to transmission timing for Type 2B discovery and associated D2DSS transmissions for support of inter-cell discovery. Other remaining details related to Rel-12 D2D discovery are discussed in [2].
2 Transmission Timing for Type 2B Discovery

Currently, the transmission timing for Type 2B discovery is to be determined between the use of DL timing and the use of UL timing. Specifically, whether Type 2B discovery packets are transmitted at time T1 – T2, where T1 is the DL reference time and T2 = NTAoffset or T2 = NTAoffset + UL TA, where NTAoffset = 0 in FDD systems and NTAoffset = 624∙Ts in TDD systems.
In order to provide the maximum flexibility to the operator in dimensioning and multiplexing of various D2D discovery and communication resource pools and WAN resources, it is proposed that the transmission timing for Type 2B discovery be configurable between DL and UL time. Consequently, if the network chooses to multiplex Type 2B resource pool with UL WAN transmissions using FDM, then the most suitable option would be to configure the timing offset T2 = TA. On the other hand, if Type 2B resource pool is multiplexed with Type 1 resource pool using FDM, then the timing offset can be configured as T2 = 0.

However, concerns were raised regarding the impact from the application of TA at the TX discovery UE if the Rx UEs do not know of this TA value as they may not be able to adjust the receiver FFT window appropriately in case the TX UE transmits using a large TA value. To handle this, one option could be to indicate a “reference TA value” that could be a function of the cell radius as part of the Type 2B RX pool configuration so that RX UEs can advance their FFT window to minimize the probability of events of the discovery transmission arriving much ahead of the receiver FFT window position. In this regard, it should be noted that, following current RAN1 agreements, the same observation would be valid for Mode-1 data reception in most practical deployments, wherein the TX UE transmits using UL time and the TA value signalled in the SA has a granularity of extended CP. Our views on the latter aspect are shared in our companion paper [3].
Considering RAN1 #79 being the last meeting for the Rel-12 WI on D2D, it is proposed to specify the simplest option at the cost of some flexibility loss at the network side, and consequently, we propose the following:  

Proposal 1
· Transmission timing for Type 2B discovery uses serving cell DL time.
3 Transmission Timing for D2DSS associated with Type 2B Discovery
Considering the nature of SFN transmissions of D2DSS and that the goal of the D2DSS transmission is to propagate the TX UE’s serving cell reference time, it is preferable to transmit D2DSS following the serving cell DL timing in order to maximize the potential SFN gains at the receiving UEs.

Further, at the RAN1 #78bis meeting, the following was agreed regarding D2DSS transmissions by D2D discovery UEs:

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

Following the above and the discussion in the previous section, if Type 2B discovery transmissions use serving cell DL time, then for D2DSS transmissions accompanying Type 2B discovery, the D2D UEs selected for D2DSS transmission by the serving cell should transmit D2DSS following serving cell DL time as well. 
Proposal 2 

· For D2DSS transmissions associated with Type 2B discovery TX resource pools, D2DSS is transmitted following the serving cell DL time.
4 Conclusions

In this contribution, we presented our views on the remaining aspects related to transmission timing for Type 2B discovery and associated D2DSS. Based on the discussion presented, we summarize our views through the following proposals:

Proposal 1
· Transmission timing for Type 2B discovery uses serving cell DL time.
Proposal 2 

· For D2DSS transmissions associated with Type 2B discovery TX resource pools, D2DSS is transmitted following the serving cell DL time.
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