3GPP TSG RAN WG1 Meeting #78bis

       R1-143901
Ljubljana, Slovenia, 6th – 10th October 2014
Source:
ITRI

Title:
Conditions of D2DSS Transmission Considering the Timing-forward
Agenda Item:
7.2.1.1.3
Document for:
Discussion and Decision
1. Introduction

This paper discusses D2DSS transmission conditions for in-network and out-of-network coverage. During 3GPP meeting RAN1 #77, the latest proposal and working assumption of D2D synchronization procedure are as follows [1]:
Proposal:

· For in-coverage UEs, 

· eNB can explicitly configure D2DSS transmission based on UE request.

· The following conditions can be configured by eNB for D2DSS transmission:

· Proactive Approach:  

· RSRP from the eNB is below X dBm.

· Received power of detected D2DSS in D2DSSue_net is below Y dBm.

· Reactive Approach:

· Received power of detected D2DSS in D2DSSue_oon exceeds Z dBm.

· FFS if different values of X, Y, or Z are used.

· D2DSS is used for received power measurements.

· FFS if PD2DSCH is used.

· Other criteria are not precluded.

· For out-of-coverage UEs with TX timing reference derived from eNB can be triggered for D2DSS transmission when at least one of the following conditions is met:

· Received power of detected D2DSS in D2DSSue_oon exceeds Z dBm.

· Received power of detected D2DSS in D2DSSue_net is below Y dBm.

· FFS if different values of Y or Z are used.

· D2DSS is used for received power measurements.

· FFS if PD2DSCH is used.

· Other criteria are not precluded.

Continue discussion until RAN1#78.

In [2],
Proposed Agreement:

· Alt1: When UE is out of coverage and detected a D2DSS whose sequence is in D2DSSue_net,

· If the UE selects the detected D2DSS whose sequence is in D2DSSue_net as the timing reference for its transmissions, it transmits a D2DSS whose sequence is in D2DSSue_net as its timing reference if it becomes a D2D synchronization source.

· FFS whether it transmits the same D2DSS, in which case a hop count is carried in the PD2DSCH

· If the UE does not select the detected D2DSS whose sequence is in D2DSSue_net as the timing reference for its transmissions, it transmits a D2DSS whose sequence is in D2DSS_ue_oon if it becomes a D2D synchronization source.

· Alt2: When UE is out of coverage and detected a D2DSS whose sequence is in D2DSSue_net, it transmits a D2DSS whose sequence is in D2DSS_ue_oon if it becomes a D2D synchronization source.

Continue discussion until RAN1#78, and also consider what is meant by out of coverage in this context.

2. The discussions on the conditions of D2DSS transmission for the purpose of timing forward
The demand of D2DSS transmission originates from expanding the core network coverage. The UE may help the synchronization source to forward the timing and then expand the limited coverage of the synchronization source [3], while the eNBs has higher priority than other synchronization source according to the working assumption in RAN#76 [4]:

Working assumption:

· After giving priority to synchronisation sources which are eNBs, followed by UEs within network coverage, selection of D2DSS for derivation of D2D transmission timing is based on at least the following metrics:

· Received D2DSS quality: e.g. A UE selects a D2DSS with a better received signal quality when all the other metrics are the same.

· FFS: Stratum level: A UE selects a D2DSS with a smaller stratum level when all the other metrics are the same.

· FFS on further detailed D2D selection criterion.

· FFS whether to define the measurement for received D2DSS quality.

· FFS on how synchronization source type and stratum level can be carried by D2DSS/PD2DSCH.

However, in order to avoid the timing confusion, the number of unique timings should be kept to a minimum. Therefore, proper conditions to trigger to D2DSS transmission need to be carefully considered. Furthermore, the reliability of forwarded timing should be considered as well. The timing forward should be activated when the timing detected is reliable enough.   
Proposal 1: The conditions of D2DSS transmission for the purpose of timing forward should considered based on 1) minimum number of unique timings in the whole network, including in-network and out-of-network coverage 2) the reliability of the detected timings. 

In the following sections, we introduce our proposal to the conditions and procedure of D2DSS transmission.
3. Procedure of D2D Timing selection and Timing forward
In this section, we discuss the timing selection and forward of a UE, which may detect multiple timings. Based on our proposed scenario, a UE may sync to a specific timing and decide if forward the discovered timings to the others. In the following content, we will discuss the procedure and its related impacts.
In Figure 1, we portray a scenario that a UE, denoted as UE0, detects multiple timings from eNB and other timing forwards from other UEs, denoted as S0 and S1. The timing of eNB and S1, S0 are denoted as PSS/SSS and D2DSS0, D2DSS1, respectively. Then there are three things UE0 need to consider. First is which timing to follow. The second is to decide whether it should act as a timing forwarder and forward the discovered timings. The third is to decide whether it should act as a new synchronization source and broadcast its own timing.
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Figure 1 Illustration of the timing selection and timing forward
In the first step, UE0 may sync to a specific timing, which can be the timing of the synchronization source with the strongest power. 
Proposal 2: A UE may sync to a specific timing chosen based on a designated metric. For example, it can be the timing of the synchronization source with the strongest power. 

For the second step, UE0 may detect two “best” timings of synchronization signals. The best timing can be claimed based on the designated metric. For example, by using power as the designated metric, we select two best timings, which are defined as the two synchronization signals with the strongest power detected. When the power difference between the selected synchronization signals is larger than a specific level, which we refer to it as the timing forward activation threshold, then the UE0 will act as a timing forwarder and forward the timings, which can be the strongest synchronization signal detected or combined signals of the detected timings.

Proposal 3: The timing forward activation threshold is to trigger a UE to become a timing forwarder. In our proposal, it is defined as the difference/gap between two designated metrics of the detected timings. For example, the definition can be the power difference/gap between two strongest synchronization signals detected.
When UE0 detects no synchronization signal, it should act as a new synchronization source and forward its own timing.

Proposal 4:  When a UE does not sync to the detected timings, then it should act as a new synchronization source with its timing, which is selected from the set of D2DSSs of out-of-network.

We summarize the procedure of the timing selection and timing forward of UE in Figure 2.
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Figure 2 Procedure of timing selection and timing forward
4. Conclusions
We provided the insights and proposals for conditions of D2DSS transmission, which are:
Proposal 1: The conditions of D2DSS transmission for the purpose of timing forward should considered based on 1) minimum number of unique timings in the whole network, including in-network and out-of-network coverage 2) the reliability of the detected timings. 

Proposal 2: A UE may sync to a specific timing chosen based on a designated metric. For example, it can be the timing of the synchronization source with the strongest power. 

Proposal 3: The timing forward activation threshold is to trigger a UE to become a timing forwarder. In our proposal, it is defined as the difference/gap between two designated metrics of the detected timings. For example, the definition can be the power difference/gap between two strongest synchronization signals detected.

Proposal 4:  When a UE does not sync to the detected timings, then it should act as a new synchronization source with its timing, which is selected from the set of D2DSSs of out-of-network.
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