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1. Introduction

RAN3#53 has significantly discussed the synchronization of LTE system in order for eMBMS to achieve a gap of several micro-seconds in a SFN deployment.
This contribution further discuss the synchronization of frame number of each node and the mean to do that.
2. Discussion

While it is still not decided yet what kind of the eMBMS architecture will be built, it is envisaged that, in order to achieve synchronisation of the content data distributed from different eNBs to the UEs, the node who sends the data content need to insert a timing information in the user plane transport protocol. The eNBs can then according to the timing information, deliver the content data at almost the same timing.
For the terminology, 

· since the eMBMS architecture is not yet decided, the “source” who is delivering the data content here we use the terminology “Central eMBMS Function Entity” as a substitution.;

· the timing information as discuss here, is assumed to be a Frame Number e.g. CFN, we use “Frame Number” in this paper

In the legacy spec for FDD, the Frame Number i.e. the CFN, is calculated by using SFN and Frame Offset and the Frame Offset is calculated in RNC and indicate to the Node B when a RL is established. The RNC then can indicate a single CFN in the FP when data is sent to the Node Bs. The Frame Offset per cell is calculated in the RNC so the general concept is that, the RNC needs to take care of all cells under its control.   This general concept however is not feasible for LTE for the following reason:

· for a large scale of deployment of the SFN area e.g. a whole country, it is not realistic for the Central eMBMS Function Entity to indicate an offset value per cell to the eNBs
Therefore, we proposed that when transmitting the data content from the Central eMBMS Function Entity to the eNBs in a SFN deployment area, 

· the Frame Number indicated by the Central eMBMS Function Entity to the eNBs, shall be the same without calculating the offset value.
We are assuming that the Node synchronisation is achieved by satellite e.g. GPS, all Nodes will have the same absolute time. With this absolute time, the Frame Number can be calculated as following:

The cells with reference timing shall initialise their Frame counter so that the frame with Frame Number=0 starts on January 6, 1980 at 00:00:00 GMT.
Assuming that at each start of a GPS time in second indicating the time in seconds, and the counter of the Frame Number is to be 10ms, the Frame Number is calculated as:
Frame Number = ((GPS time * 100) mod (maximum number of Frame Number))

If the counter of the Frame Number is to be 1ms interval, the Frame Number is calculated as:
Frame Number = ((GPS time * 1000) mod (maximum number of Frame Number))

The maximum number of Frame Number, e.g. 4096.
The above is assuming to use the GPS, however this is also applicable when using IEEE1588 for Node Synchronisation. 
3. Conclusion

It is proposed that when transmitting the data content from the Central eMBMS Function Entity to the eNBs in a SFN deployment area, 

· the Frame Number indicated by the Central eMBMS Function Entity to the eNBs, shall be the same without calculating the offset value.

· The Frame Number is calculated according to the equation shown in chapter 2 of this contribution.
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