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Discussion and Decision
1
Introduction

Nokia had submitted [1] for RAN3 #53bis and proposed to standardize SYNC port as in 3G TDD system. However, operators wanted to check whether IEEE 1588 can be mandated as the default LTE MBMS node synchronization solution and LS was sent to IEEE.[2] Reply LS from IEEE 1588 [3] has been received and the answer is more or less that IEEE 1588 can not always meet the accuracy requirement.
Thus this contribution is resubmission of [1] and proposing to standardize only SYNC port as in 3G TDD system.
 2
Discussion
Network provided synchronization
A few-us level inter-cell time accuracy can be reached by using IEEE 1588 precision time protocol where all intermediate nodes support IEEE 1588 hardware time stamping.

If intermediate nodes are agnostic of IEEE 1588, achieving a few-us level inter-cell time accuracy is possible in a lightly loaded limited-size network using IEEE1588 synchronization. The delay of packets passing through switches is in the order of 10 us. For achieving 2.5-us accuracy, there should be enough timing packets that do not experience queuing delay and it must be guaranteed that timing packets use the same route in both directions between master and slave.
In a converged network, access switches/routers will hardly support IEEE1588 because microsecond-level accuracy induces an additional, per port HW cost in all involved equipment. 
Therefore, in limited cases IEEE1588 could be used.
Satellite based synchronisation
Satellite based solution (today GPS, later also Galileo) is the most practical one today to achieve a few-us level time accuracy. However, there are certain limitations:

•
GPS signals do not penetrate buildings well, thus outdoor antennas are always needed: cost of equipment, installation and maintenance.
•
GPS signals can be easily jammed intentionally and unintentionally, which will cause signal degradation up to complete loss.

•
There is a risk of GPS not being available for public usage.
•
Because of reasons discussed above it is not allowed to use GPS signals for running telecommunication services in all countries
EU’s Galileo will be an open service offering the same performance as GPS, and it is assumed to be fully operable in 2010 (LE).
UE assisted method
UE assisted methods assume UL direction signaling in the air interface, which is not available in all LTE MBMS applications.
E.g. the following issues shall be considered in the further investigations of this method:

· Impact to UE cost (e.g. by possibly required higher accuracy clock)

· Impact to UE power consumption
· Impact of (fast) moving UEs
Inter E-Node B node synchronization 
The use of such methods is under discussion in RAN1. Anyhow it is a preference  to use a method that doesn’t consume the LTE radio resources and doesn’t affect the LTE radio interface. 

3
Conclusions & Proposal
For the physical layer synchronization the following methods are preferred:

· Satellite based solution is the most practical one today to achieve a few-us level time accuracy, but not available in all use cases
· In limited cases IEEE1588 could be used.

As none of the methods can cover all the LTE MBMS applications, it is proposed not to specify any specific synchronization method(s), but instead an optional synchronization port as in 3G TDD.
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