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1 Introduction
The following agreement with respect to synchronization source UE determination was achieved in RAN1#76bis[1]: 
Agreement:

· For in-coverage

· A UE can become a D2D Synchronization Source at least if it is configured to do so by the eNB

· FFS whether any additional criteria have to be met before a UE that is configured to become a D2D synchronization source can become one. 

· FFS whether any special UE reporting is needed to assist the eNB

· FFS for other criteria, e.g. if the eNB has configured resources within which D2DSS may be transmitted

· Consider interference impact to cellular in such cases. 

· FFS whether UEs in coverage have to be RRC connected in order to transmit D2DSS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronization source are FFS
And in last RAN1 meeting, we have the following agreement on D2DSS and PD2DSCH [2].
Agreements:
· For PD2DSS,

· Sequence:

· New root indices

· FFS: Detailed root indices

· Waveform:

· SC-FDM without DFT-precoding

· Number of symbols in a subframe is 2

· For SD2DSS,

· Sequence:

· Same sequence as Rel-8 SSS

· Waveform:

· SC-FDM without DFT-precoding with reduced power with respect to PD2DSS

· FFS: how to specify reduced power mechanism for SD2DSS
· Number of symbols in a subframe is 2

· For reception, in-coverage UEs may need D2DSS from another in-coverage UEs for time/freq. synchronization in some inter-cell scenarios

· Within a subframe, D2DSS symbol location is fixed for a given CP length
· For PD2DSCH,

· Only transmitted from synchronization source

· QPSK modulation

· TBCC

· 16bits CRC

· Message scrambling sequence is derived from PSSID

· Multiplexed in the same PRBs with D2DSS

· FFS: Symbols used only for D2DSS and PD2DSCH within a subframe

The discussion of this paper will focus on the criteria that a UE has to meet before it transmits D2DSS and the related UE operations. 
2 Criteria for D2DSS transmission
In [3] we have analyzed that the UEs far from cell edge has no need to transmit D2DSS derived from the PSS/SSS of serving eNB, since the power of D2DSS which is transmitted by UE is usually much lower than the power of PSS/SSS transmitted by eNB, and the coverage of the transmitted D2DSS would mostly or entirely overlap with that of the PSS/SSS. If these UEs transmit D2DSS, it will lead to power waste of the transmitting UEs. In case WAN transmissions (such as PUCCH) co-exists with D2DSS in the same subframe, because of ISI and ICI caused by the transmission timing difference between D2D signal and UL WAN signal, these meaningless D2DSS from in-coverage UEs will incur additional interference to WAN signals. Therefore, the distance between a D2D UE and its serving eNB should be one of the criteria to transmit D2DSS.
Proposal 1: 
· Criterion 1: the distance between a D2D UE and its serving eNB should be one of the criteria to transmit D2DSS.
On the other hand, if a D2D UE is in the vicinity of another synchronization source UE (SSUE), which is under the coverage of the same cell and has already been transmitting D2DSS, then the D2D UE has no need to transmit D2DSS either. 
As shown in Figure 1, UE A is close to UE B that has already been transmitting D2DSS, UE D is a receiving UE, and UE C is an SSUE of neighbouring cell. As UE A and UE B are under the coverage of the same cell, so it is possible that the waveform of PD2DSS, SD2DSS and PD2DSCH transmitted by UE A are the same as those from UE B. In this case, the D2DSSes from the two SSUEs will accumulate, which consequently will cause misunderstanding of UE D on the distance from the synchronization source. As the power strength of the signal A+B (may be the accumulation of PD2DSS, SD2DSS or PD2DSCH from SSUE A and SSUE B) detected by UE D is greater than that of SSUE C, so UE D will select the timing of A+B instead of SSUE C although SSUE C is closer to it. However, the waveform of SA and data transmitted by different D2D UEs using the timing derived from Cell 1 are not the same, in another word will not accumulated, and so UE D may not detect the SA and data transmitted by UEs using the timing derived from Cell 1.
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Figure 1 D2DSS accumulation will lead the receiving UE 
to select a SSUE more distant from it
Nevertheless, the assumption of identical D2DSS waveform for both SSUE A and SSUE B may not be true as the existence of CFO at each transmitter. Simultaneous transmission of D2DSS from UE A and UE B will lead to cross-interference as well as additional energy consumption [4]. To further reduce the number of in-coverage SSUEs, the distance between a D2D UE and other SSUEs should be considered as another criterion. 
Proposal 2: 
· Criterion 2: the distance of a D2DUE from other SSUEs should be another criterion to transmit D2DSS.
3 SSUE configuration
As analysed above, before the eNB configuring a D2D UE to be a synchronization source, it has at least to learn if the D2D UE is at the cell edge as well as if the UE is not close to other SSUEs that have already been transmitting D2DSS in the same subframe configured for D2DSS transmission. The eNB has two possible approaches to learn the distance from the UE. The first one is that eNB estimates the distance through the uplink signals, such as PRACH, SRS and DMRS. This approach requires UE to keep on with uplink transmission (at least SRS) through which eNB can track the UE to confirm if the UE is still within the effective range. Another approach is that UE estimates its distance from eNB based on the measured RSRP and reports the result to eNB. The benefit of this approach is that current RRM measure results on serving cell can be reused. eNB can configure a threshold with respect to serving cell RSRP through e.g. SIB, and the threshold can be appropriately set to adjust the effective range for D2DSS transmission, as shown in Figure 2. In contrast to first approach, UE has no need to always transmit DMRS or SRS. Considering that a synchronization source UE may not have uplink traffic, so this approach can avoid SRS resource overhead and reduce the power consumption of the UE. Therefore, the approach based on UE measurement report (report 1) is preferred.
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Figure 2 Illustration of the effective range
eNB should be able to configure more than one set of subframes for D2DSS transmission. Different sets of D2DSS subframes are TDMed, as shown in Figure 3. eNB can configure different UEs to transmit D2DSS on each set of D2DSS subframes. Through this approach the density of the D2DSS in time dimension can be increased, which will improve the D2DSS detection performance for the detecting UEs. The D2DSS transmission period for a specific SSUE can be prolonged meanwhile not impact the D2DSS detection performance, as the D2DSS density has already been guaranteed by multiple SSUEs. What is more, if one of the SSUEs moves away, the detecting UEs can continue to obtain the timing reference from the D2DSS transmitted by the rest SSUEs. This is beneficial to reduce the possibility of timing reselection for the detecting UEs.
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Figure 3 the illustration of two D2DSS subframe sets
After receiving report 1, eNB can further configure the reporting UEs to do measurement on one or more sets of D2DSS subframes. The target of the measurement here is to confirm if another SSUE has already been transmitting D2DSS in the set of D2DSS subframes (Criterion 2). UE can confirm if one set of D2DSS subframes have been occupied by another SSUE or not through comparing the received D2DSS (or PD2DSCH) power on the set of D2DSS subframes with one pre-configured threshold, and report (report 2) the results (there is another SSUE transmitting on the set of D2DSS subframes or not) to eNB.
After receiving report 2 from a certain UE and the reporting indicates that there is at least one set of vacant D2DSS subframes, and then eNB can finally configure the UE to transmit D2DSS on the vacant set of D2DSS subframes.
Proposal 3:
·  eNB should configure a UE to transmit D2DSS based on the UE’s measurement report.
Proposal 4: 
· To configure more than one set of D2DSS subframes should be supported.
4 Conclusions

We provide our views on synchronization source UE determination for in-coverage scenario, we have the following proposals:
Proposal 1: 
· Criterion 1: the distance between a D2D UE and its serving eNB should be one of the criteria to transmit D2DSS.
Proposal 2: 
· Criterion 2: the distance of a D2DUE from other SSUEs should be another criterion to transmit D2DSS.
Proposal 3:
·  eNB should configure a UE to transmit D2DSS based on the UE’s measurement report.

Proposal 4: 
· To configure more than one set of D2DSS subframes should be supported.
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