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1
Introduction

At RAN2#66, operator input was requested on whether it can be assumed that cells are SFN synchronised in an LTE network. In this contribution, the co-sourcing operators provide their view on this issue.
2 Cell Synchronisation
According to [1]:

Cell synchronisation implies that the eNB clocks are synched to a global time reference and the delay along the path within the eNB is compensated, In this case, the UE needs no additional information other than the knowledge that the cells are SFN synchronised.   This information needs to be provided to (or assumed by) the UE.
The two main methods for time synchronisation are:
1) GNSS based synchronisation e.g. GPS. The accuracy of GPS is of the order of 10-100 ns.

2) Precision Time Protocol (PTP) e.g. IEEE 1588v2 with an accuracy which varies from 1 us to several tens of milliseconds depending on the quality of the backhaul.
Timing Precision Requirement for OTDOA

In the absence of an LMU, it is expected that the timing accuracy for positioning methods based on TDOA measurements should be of the order of tens or hundreds of ns. This implies that the only viable timing synchronisation technique that can be envisaged for providing SFN synchronisation within the Release 9 timeline should be GNSS based synchronisation like GPS. Currently, it seems that IEEE 1588v2 timing chips cannot meet such tight requirements. 
Cell Synchronisation in Current Deployments
Generally, currently deployed networks are not SFN synchronised but only frequency synchronised to an accuracy of 50 ppb. 

Cell Synchronisation for LTE REL-9 Deployment Time Line
An operator needs to carefully evaluate the cost performance of cell synchronisation mechanisms. As mentioned above, an NTP protocol such as IEEE 1588v2 may be considered as a candidate to substitute GPS for time synchronisation mechanism. However, the timing accuracy for IEEE1588v2 is expected to be in the order of 4.7us or better, whereas the requirement for OTDOA is in the order of ten to hundreds of ns. Consequently, support of cell synchronisation to support OTDOA utilising IEEE 1588v2 in Release 9 LTE network would not be feasible. 
From operator’s point of view, it would be easier to justify the necessity and introduction of cell synchronisation to support techniques like MBSFN or relays for which there is a clear gain in having cell synchronisation. However, since OTDOA is just one of many positioning techniques available, it is difficult to justify an introduction of cell synchronisation in the network only for the purpose of positioning support based on OTDOA. 
Hence, it seems difficult to support timing accuracy of 100 ns within the Rel-9 time frame without relying on GPS and the co-sourcing operators need to carefully evaluate the cost performance of existing mechanisms (i.e. positioning accuracy vs. achievable NW synchronisation) if cell synchronisation triggered for OTDOA support is required.
Proposal 1: It is proposed that RAN1 evaluate the achievable positioning accuracy for OTDOA and its relation with the achievable synchronisation accuracy in the NW (i.e. positioning accuracy vs. achievable NW synchronisation). 
Since most of OTDOA performances are evaluated in a synchronous network, it would be very important for operators to see OTDOA performance in an asynchronous network, to understand the difference in accuracy result compared to the case where the network is synchronised. Hence, the co-sourcing operators would like to request that RAN1 also look into the positioning accuracy of OTDOA in an asynchronous network.
Proposal 2: The co-sourcing operators request that RAN1 also evaluate the positioning accuracy of OTDOA in an asynchronous network.

3. Summary
In this contribution, the co-sourcing operators outline their assumption for cell synchronisation in an LTE network within the timeline of deployment of REL-9 LTE networks and make the following proposals:
Proposal 1: It is proposed that RAN1 evaluate the achievable positioning accuracy for OTDOA and its relation with the achievable synchronisation accuracy in the NW (i.e. positioning accuracy vs. achievable NW synchronisation).
Proposal 2: The co-sourcing operators request that RAN1 also evaluate the positioning accuracy of OTDOA in an asynchronous network.

RAN2 and RAN1 are kindly requested to take the above proposals into   account in their future work on the positioning technique based on OTDOA. 
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