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Discussion
1 Introduction 
In RAN #68 meeting, the network assistance for network synchronisation SI [1] were approved. This SI aims to:
· 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.

It is clearly stated that no UE impact should be considered in the SI. The SI should be open to discuss the new designing of synchronisation solutions with convincing evaluation results comparing with existing solutions.
2 Discussion

2.1 Existing Synchronisation solutions
The existing methods and requirements in [2] were discussed. The primary analysis on the categories and key metric values were summarized, and a TP [3] was agreed, including the key features, such as eICIC, CoMP, etc. For existing synchronization solutions, the frequency synchronization requirements are satisfied. The most widely application solutions is GNSS, which requires for install GNSS antenna to receive the GNSS signal. Due to benefits of high accuracy and easy deployment, GNSS is always to be one of two mandatory synchronization solutions for macro cell and pico cells for the outdoor scenario. The other synchronization solutions would be 1588V2 or NTP, or some other solutions for implement.
2.2 Synchronisation Requirement for Indoor Scenario

As the new cell site would be selected in the indoor area, the existing synchronization solutions might not work well in this scenario. It is obvious that GNSS antenna should be installed at the outdoor area, and the synchronization signal can only support for a few sub-signal within limited transmission range. That would be a great challenge to reusing such a cost-effective solution. Another solution is 1588V2, which is based on master synchronization clock in some central nodes. 1588V2 requires for less CN upgrade work, and it is been approved well performance for small cell implement.
The reason why we need to discuss the designing of synchronization solution for indoor scenarios is quite simple. For the regulatory aspect, the synchronization requirements should be same for both indoor and outdoor area. Otherwise, TD-LTE system is more sensitive for time synchronization such as 2.3 GHz band and 2.6 GHz band. To avoid potential interference, synchronization requirements must be satisfied for indoor area.
For other candidate solutions, it is need to evaluate the CAPEX for network deployment for core network side or air interface pathloss issues. There is strong intension for studying a low-cost synchronization solutions for indoor scenario with/without macro cell coverage. The air interface based solution such as RIBS is studied and standardized in R12 for macro cell coverage overlapping scenario. For technical evolution, it is kindly ask RAN3 to discuss and design some low-cost solutions based on the existing protocol as well as to satisfy the strict synchronization requirements for TD-LTE system for indoor scenario.
Proposal: It is kindly ask RAN3 to specify some low-cost synchronization solutions based on the existing protocol as well as to satisfy the strict synchronization requirements for TD-LTE system for indoor scenario.
3 Conclusions

In this contribution, the need for some low-cost synchronization solution, as supplementary of existing solutions, is summarized for indoor scenario.
Proposal: It is kindly ask RAN3 to specify some low-cost synchronization solutions based on the existing protocol as well as to satisfy the strict synchronization requirements for TD-LTE system for indoor scenario.
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