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1   Introduction
This document provides an evaluation of Solution 4 after online discussions during RAN3-91. The text proposal should be included in TR36.898
2   Text Proposal
--------------------Start of Changes--------------------
Evaluation of Solution 4
Accuracy: Is the solution designed able to fulfil the existing requirements as described in this SI.

Solution 4 is builds on top of RIBS. Therefore, under the assumption that strong enough synchronisation signals, able to make utilisation of RIBS applicable, are available an accuracy at least equal to what RIBS can achieve is foreseen, i.e. at least 2.5µs, as captured in TR36.898.

Solution 4 has the advantage to enhance RIBS to allow for compensation of line of sight propagation delay between synchronisation source and synchronisation target. In a typical case of inter eNB distance of 300m, compensation of line of sight propagation delays improves accuracy of at least 1µs. The methods in Solution 4 may be subject to propagation delay calculation errors due to divergence of actual propagation delays from line of sight delays. However, there delays can be considered a marginal portion of the line of sight delays.
Outcome: Under the assumption that a strong enough synchronisation signal is available, Solution 4 can fulfil existing synchronisation requirements
Added Value: Is the solution designed able to address the problem of synchronization in scenarios where other solutions do not work?
Solution 4 is able to provide improved accuracy in scenarios where over the air propagation is subject to large synchronisation errors that might prevent from achieving requirements. Namely the solution addresses the problem of synchronisation in cases where RIBs accuracy is not sufficient. This is because the solution has an inherent mechanism to calculate and compensate for propagation delays.
Outcome: In scenarios where RIBS accuracy is poor, Solution 4 solved the problem of synchronisation and allows for improved accuracy thanks to compensation of propagation delays

Availability: Can the solution work in a stand-alone way, i.e. without the need of other phase synchronization functions

Solution 4 consists of an enhanced version of RIBS. RIBS is designed to work in a stand-alone way.

Outcome: Solution 4 can work in a stand alone way.

Triggering of synchronisation updates: Can the solution provide network synchronization update when there is a need for it?

Solution 4 is based on independent synchronisation updates triggered via RIBS. This solution can trigger the exchange of location information for propagation delay compensation in cases where such information is not available at the synchronisation target eNB. It can therefore provide synchronisation updates whenever needed

Outcome: Solution 4 can provide synchronisation updates when needed.

Synchronisation signal robustness: Is the synchronisation signal adopted robust enough, e.g. subject to reduced interference

Solution 4 adopts Reference Signals for synchronisation. RS signals are designed to be robust as they need to be detected by UEs for mobility measurements, positioning, DL channel quality estimation etc. Several techniques are available to avoid RS interference (e.g. symbol shifting), which make these signals reliable. RS signals may be subject to interference from data channels.  

Outcome: Solution 4 relies on cell specific Reference Signals for synchronisation. These signals are designed to be robust but may be subject to interference.

Impacts on network: Are interfaces going to be modified and how. Is network capacity going to be impacted and how.

Solution 4 will bring minimum impact on interfaces. Solution 4 relies on signalling already specified for RIBS. The only addition is geolocation information to the existing RIBS procedures. 

Solution 4 has no impact on system capacity

Outcome: Solution 4 has minimum impact on interfaces as it consists of adding one new IE to RIBS signalling. Solution 4 has no impact on system capacity.
Impacts on eNB: Is the eNB’s complexity going to be impacted and how. 

Solution 4 has minimum complexity because it builds on RIBS, which is already specified and it consists of adding one new IE to existing signalling. As already the case for RIBS the solution requires support of a DL receiver for FDD while for TDD it does not require any extra capability at the receiver side. 
Outcome: Solution 4 has minimum complexity because it builds on RIBS, which is already specified, and it consists of adding one new IE to existing signalling. As for RIBS, solution 4 requires support for reception of DL signals at the eNB while for TDD the solution does not require any changes to the receiver capabilities.

Feasibility: Is the solution and the assumptions on which the solution is based, technically feasible and can be easily standardized?

Solution 4 assumptions are that over the air signals can be used to gain synchronisation and that location information of transmission points are available at an eNB. These assumptions are feasible at least in deployments where transmission points location information are needed for other uses such as UE positioning. Solution 4 is technically feasible to implement. Solution 4 requires minimum standardisation effort to be specified.

Outcome: Solution 4 is technically feasible. Solution 4 requires adequate standardisation effort in order to be specified.

Summary of Solution 4 Evaluation:

Solution 4 provides a simple and feasible enhancement based on the availability of RIBS. The solution enables compensation of line of sight propagation delay, which improves the accuracy of RIBS. 
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