Page 1

3GPP TSG RAN WG1 Meeting #75
                                                                               R1-135670
San Francisco, USA, 11th – 15th November 2013
Agenda item:   6.2.8.3
Source:              HTC

Title:                
 D2D transmission timing considerations.
Document for: Discussion and Decision
1. Introduction

Due to the terminology we agree in RAN1 #74, the synchronization agreement we achieved in RAN1 #73 meeting can be rewritten as follows.
	· In cases when at least one D2DSS is received by the D2D UE, which is always the case at least within NW coverage:
· A UE begins to transmit a D2D signal at the time instance of T1-T2.
· T1 is the reception timing of the D2DSS.

· T2 is an offset which is positive, negative, or zero.

· Option 1: The reference point in time for the D2D signal transmission time is derived from D2DSS received from a cell (not precluding the possibility that different D2DSSs may be used at different times).

· In this option, the cell may or may not be the serving cell of the UE

· Option 1.1: T2 is fixed in the specification.

· Option 1.2: T2 is configurable by the network.

· Option 1.3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).
· Option 2: Void

· Option 3: The reference point in time for the D2D signal transmission time is derived from a D2DSS received from UE(s) (not precluding the possibility that different D2DSSs may be used at different times)
· Option 3.1: T2 is fixed in the specification.
· Option 3.2: T2 is obtained from the UE(s).
· Option 4: The reference point in time for the D2D signal transmission time is derived from D2DSSs received from more than one UE.
· Option 4.1: T2 is fixed in the specification.
· Option 4.2: T2 is obtained from the UEs.

· Option 5: The reference point in time for the D2D signal transmission time is derived from an external source, e.g. GNSS.

· Other options are not precluded. 

· For D2D discovery signal within NW coverage, Options 1&5 are considered for further study.

· For D2D discovery signal outside NW coverage, Options 3, 4&5 are considered for further study.

· For D2D communication signal, Options 1, 3, 4 & 5 are considered for further study.
· At least option 1.3 is supported for within NW coverage.

· Further study is required for the transmission timing in cases when a D2DSS is not received.


In this document, we first consider the principle on design of transmission timing and then provide a unified framework applied for both D2D discovery and communication.
2. Principle of transmission timing
As we understand in legacy LTE systems, UEs in the same cell transmit signal to the eNB according to their timing advances. It is to let the signals from each UE can arrive at the eNB simultaneously. Due to the UL signal is based on SC-FDMA and each UE occupies non-overlapping resource elements, there would be inter-UE interference if the arriving times of signals from different UEs are different. 
So, for D2D UEs within the network, sine it is using the same set of resource elements as other legacy UEs, the most critical principle shall be reusing their timing advances to avoid generating interference to UL transmission of legacy UEs. It implies that option 1.3 should be considered at first whether for communication and discovery. For the option 5, due to it is not applicable for indoor UEs, is could only be secondary choice for UE within the network.
Proposal 1: For UEs within the network coverage, option 1.3 shall have higher priority, whether for D2D communication or discovery.
As we agree in R1-134929 [2] during RAN1 #74bis meeting, the D2DSS transmitted by a D2D synchronization source which is an eNB shall be the Rel-8 PSSS/SSS. The structure of D2DSS transmitted by D2D synchronization sources other than the eNB is TBD. The first case which is in network case has been discussed above. The latter case is applicable when the D2D UEs is out of network coverage. 
For D2D communication and discovery outside of the network coverage, it has been mentioned that certain UE can be a cluster head and reuse most of the mechanisms applicable to UEs in network coverage. In such as case, every UE connects to the cluster head over control channels for control information but communicate each other directly over data channel. Again, to avoid inter-UE interference at the cluster head, we suggest the transmission timing of D2D UE which is out of network coverage can be the timing advanced from the cluster head.
Proposal 2: For UEs out of the network coverage, using the timing advance from cluster head (synchronization source) to be the transmission timing. It can be option 3.
3. Conclusion
In this document we have 2 proposals as follows.
Proposal 1: For UEs within the network, option 1.3 shall be considered first, whether for D2D communication or discovery.
Proposal 2: For UEs out of the network coverage, using the timing advance from cluster head (synchronization source) to be the transmission timing. It can be option 3.
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