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1 Summary

During the Monday D2D session the following was concluded:
Possible agreement:
  RAN1 understanding is one synchronization subframe is sufficient to achieve sufficient synchronization accuracy for D2D for a receiver UE with received signal
Continue offline discussion until Wednesday – Stefano (Ericsson)
It was observed that we first need to understand which signals are needed for synchronization in different cases. Based on such understanding we can then identify the cases where a single shot of D2DSS is sufficient and also progress on the remaining FFS for synchronization. Below there is a summary of the companies’ views according to the email discussion.

	Case
	Tx UE
	Rx UE
	Signals needed at Rx side for the purpose of time+frequency (0.1ppm) synchronization
	Comments

	1
	In coverage
	In coverage (same cell as Tx)
	PSS/SSS from serving eNB
	 

	2
	In coverage
	In coverage (different cell as Tx, same carrier)
	PSS/SSS from serving eNB;
D2DSS from some UE in the same cell as Tx UE
	E///: D2DSS is needed when considering the time and frequency offset between cells can exceed CP and PUSCH DMRS estimation range (even for synchronous deployments)
LGE: A UE close to TX UE’s serving eNB can directly read the PSS/SSS. PSS/SSS from RX UE’s serving eNB is sufficient if it is synchronized with TX UE’s serving eNB. D2DSS from UEs can be used to extend the sync coverage but we think that the D2DSS-related features can be optional.

QC: PSS/SSS from serving eNodeB can be adequate for many synchronous deployments. Additionally, PSS/SSS of non-serving eNodeB can be used when detected. D2DSS can be used in other cases.

[<ALU-ASB>] If D2DSS is needed for robust time and frequency offset estimation, every in-coverage UE would transmit D2DSS for Rx UEs to estimate timing and frequency offset.  However, the current D2DSS design would not support distinct D2DSS for each UE.   Thus, Rx UEs could only estimate the timing and frequency offset from RS.   

Sharp: Pretty much same view as E///.  The Tx UE logically has same stratum level as D2DSS transmitting UE, and both are in connected mode.

	2.5
(added by QC)
	In coverage
	Out of coverage
	D2DSS from some UE with same synchronization as the Tx UE;
FFS whether PD2DSCH is needed, too.
	QC: D2DSS/PD2DSCH can be used
[<ALU-ASB>] Unless PD2DSCH is transmitted by all D2D UEs, D2DSS/PD2DSCH should not be used for robust time and frequency offset.

	3
	Out of coverage
	In or out of coverage
	D2DSS from some UE with same synchronization as the Tx UE;
FFS whether PD2DSCH is needed, too.
	E///: different companies have split views regarding whether D2DSS is sufficient to handle large frequency offsets. More discussion may be needed.
LGE: We think that an out of coverage UE always transmits PD2DSCH if it transmits D2DSS. We are open to using PD2DSCH for better time/frequency synchronization of a UE receiving D2D from an out of coverage UE.
QC:  When RX UE is out of coverage, D2DSS and PD2DSCH can be used. When RX UE is in coverage, then PSS/SSS of serving eNodeB or D2DSS can be used – depends on whether out of coverage UE will synchronize to the D2DSS/PD2DSCH sent by the in coverage UE. 
[<ALU-ASB>] If D2DSS is needed for robust time and frequency offset estimation, every in-coverage UE would transmit D2DSS for Rx UEs to estimate timing and frequency offset.  However, the current D2DSS design would not support distinct D2DSS for each UE.   Thus, Rx UEs could only estimate the timing and frequency offset from RS.   
Sharp: The Rx UE should synch to the D2DSS from the “best” synch source; in general we would expect that the Rx UE would then know what that best synch source is.  It’s not apparent to us that PD2DSCH is needed to achieve this, as just as we have mapped the set of  D2DSSs into sets from which synch is derived from in/out of network we can do similar w.r.t. stratum level.  Not that there may not be other uses for PD2DSCH, but we don’t see a need for it for indication of stratum level at least.  If the PD2DSCH is transmitted along with the D2DSS from that “best” source, one could derive additional time/freq synch from its DMRS, of course.

	4
	Other PLMN (if supported)
	In or out of coverage
	PSS/SSS from eNB serving the Tx UE;
D2DSS from some UE in the same cell as Tx UE
	E///: somewhat similar case to inter-cell discovery, but on another carrier.
QC: When RX UE is in coverage, similar to inter-cell on another carrier (depending on what is supported for inter-PLMN discovery).  When RX UE is out of coverage, D2DSS/PD2DSCH can be used.

[<ALU-ASB>] This is same as above items 1-3 configured by visiting PLMN.  

Sharp: Same as above


 
