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1 Introduction

A new Study Item “Study on Network Assistance for Network Synchronization in LTE” has been approved in RAN#68 [1]. In this contribution, we will have a general description on the scope and objective of this SI.
2 Discussion
With the introduction of more features in LTE networks, time synchronization should be considered as beneficial for most of them. There is a need for the operators to take network synchronization into account for their LTE networks.

2.1 Background
Currently in LTE FDD network, although time synchronization is not always mandatory, it can play an important role to help most of the features work better.
Take an example for eICIC. It uses ABS (Almost Blank Subframe) to coordinate the T/R in time domain to realise the interference cancellation. With consideration of time synchronization, it will allow the accurate resource allocation thus improve the network performance. 
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Figure 1. Sample features require time synchronization
And for eMBMS, a synchronized MBSFN operation is required. 
In addition, NAICS, which aims to mitigate interference at the UE side by increasing the degree of knowledge about interfering transmissions, also performs better with time synchronization. The Rel-12 NAICS work item specifies network assistance signaling for LTE downlink data channels under inter-point interference scenarios.

2.2 Existing synchronization mechanisms
Currently there are several existing mechanisms for time synchronization, e.g., GPS/GNSS, IEEE1588V2, which are expected to have high synchronization accuracy; There are also some other wireless mechanisms like network listening which is depending on the reference signal between the nodes.
For GPS there are several aspects need to be considered. Firstly, the selection of the installation location should be considered. The GPS need the antenna to be on the tower to ensure the good reception of the GPS signal. It has strict requirement on the location of installation, especially for indoor scenario. Second aspect is the feeder. For the whole GPS system a special feeder is needed. If the feeder is too long, extra amplifier is required. Especially in indoor scenario, a too long feeder will cause problem. Thirdly, operators need to take the cost of installation and maintenance into account. Finally there is also a potential risk if the network only relies on the GPS system. It may lead to the whole network paralysis because of un-synchronization in case of emergency.
For IEEE1588V2, Most of the legacy networks do not support the protocol. Under this circumstance, the whole transmission network needs to be updated, so that a high cost for the hardware and software updates are expected. Furthermore, the transmission network needs to be adjusted to a symmetrical network as one of the assumption of the solution. 
Regarding the mechanism of network listening, the synchronization scenario is restricted because of the limitation of distance. It is not suitable for the nodes, which are too far away with each other. It is also not suitable for the situation when there are obstacles between the nodes. Furthermore, an additional receiver is needed to support network listening. 
Therefore it is worthy investigating radio network based solutions with no hardware and only software updates. The purpose is to reduce the cost for implementation as complement to the existing mechanisms. 
2.3 Scope and Objective of the SI
The main objective of this SI is to find a feasible mechanism that can be applicable for the whole LTE network or part of the network where GPS or 1588v2 is not fully deployed. The new mechanism should show merits on the aspects of cost, complexity of network updates, and its applicability. 

The objectives of this study item are to study the network based synchronization solutions in LTE networks. 
· Study the possible radio network based methods to provide a low cost way for the operators to synchronize their LTE networks where the current synchronization mechanism(s) does not work.

· Avoid duplication of functionalities with respect to specified functions, in order to maintain costs and complexity to the minimum.

To provide the comparable accuracy with the existing mechanisms, it is expected that the candidate network based synchronization solutions should be able to meet the following conditions: 
· low cost;

· low complexity of implementation;

· meet the current synchronization accuracy requirement;
· solution with only changes for network (either by introducing new procedure or reusing the existing signalling);
· without UE impact.
3 Conclusion

In this contribution, we have discussed the three aspects of the time synchronization:
· Background of the network synchronization;

· Existing synchronization mechanisms;

· Scope and Objective for the SI.
The corresponding text proposal is provided in [2].
4 Reference

[1]  RP-151084 Study on Network Assistance for Network Synchronization in LTE, Huawei
[2]  R3-151436, TP of scope and objective for Network Assisted Sychronization, Huawei

 3/3

_1500283529.vsd

_1500299403.vsd
Equivalent channel


Symbol#0


Symbol#1


Symbol#2


Symbol#3


Symbol#4


Symbol#0


Symbol#1


Symbol#2


Symbol#3


Symbol#4


eMBMS



