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1 Introduction
In TR36.898 RAN3 has evaluated and concluded on a number of solutions designed to fulfil the following set of criteria

Accuracy: Is the solution designed able to fulfil the existing requirements as described in this SI?
Added Value: Is the solution designed able to address the problem of synchronization in scenarios where other solutions do not work?
Availability: Can the solution work in a stand-alone way, i.e. without the need of other phase synchronization functions?

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

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

Impacts on network: Are interfaces going to be modified and how. Is network capacity going to be impacted and how?
Impacts on eNB: Is the eNB’s complexity going to be impacted and how?

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

For each of the solutions described in TR36.898 the study provided conclusions that assessed whether the solution fulfils the criteria above, whether there are still technical areas of the solution that need further studies and whether the solution is, in general, feasible.

This paper analyses Solution 1 in TR36.898 in light of the conclusions achieved during the study and it proposes a way forward with respect to such conclusion.

2 Solution 1 Analysis
Solution 1 can be summarised as follows (see TR36.898):

“Solution 1 is a method using information collected from legacy UEs during handover, aiming at fulfilling LTE radio synchronisation requirements for nodes equipped with ethernet based frequency synchronisation. The solution aims at compensating phase drift as well as over-the-air propagation delay. ”

With respect to the “Availability” and “Triggering of Synchronisation Updates” criteria, the agreed conclusions in TR36.898 mention the following:

“However the evaluation concludes in loss of synchronisation due to phase drift in periods with none or limited UE mobility, as well as loss of synchronisation in case of reset of the eNB hardware. Solution 1 relies on an initial source of synchronisation to initialise the eNB, without which the eNB would start operations in an unsynchronised way. Solution 1 is therefore considered not to satisfy the ‘availability’ and ‘triggering’ evaluation criteria for TDD networks. Whether ‘availability’ and ‘triggering’ capability of solution 1 may be sufficient for FDD networks needs to be evaluated.” 

From the conclusions above it can be deduced that the study on Network Based Synchronisation in RAN3 has established that Solution 1 cannot function without other synchronisation solutions to be deployed at the same time. That does not make solution 1 a “stand alone” solution, which was believed to be an important aspect during study phase.
Moreover, solution 1 is not able to maintain synchronisation at all times. When mobility events are less frequent a loss of synchronisation may occur. Such loss of synchronisation is not acceptable for TDD systems, while for FDD systems the consequence of such loss of synchronisation have not been evaluated. 
In terms of overall feasibility the study concluded that it is not certain whether Solution 1 is at all feasible. Solution 1’s feasibility in fact depends on 

· Whether an alternative solution that provides synchronisation is available
· Whether the LTE system is able to work in an unsynchronised way in case mobility events are not frequent enough

· Whether it is possible to unequivocally determine the reception time stamping of a RACH access signal 

It should be noted that a full assessment of solution 1 would need to be carried out by other groups outside RAN3, e.g. RAN1 and RAN4. This is stated in TR36.898, where the following is reported:

“If pursued, according to evaluation results in section 5.4.1, solution 1 would require further study by other WGs of the following:

-
whether it is feasible to standardize the time-stamps T1 and T2 for received RACH preamble, and the associated timing estimation error range and performance requirements (solution 1a and 1b);

-
accuracy of the phase offset measurement Tdiff (solution 1a and 1b) with/without statistical approach (averaging);

-
whether it is feasible to allow for loss of synchronisation in cases where mobility events are not available or initial synchronisation cannot be gained.”
As part of the work on Network Assisted Synchronisation RAN3 generated LSs to RAN1 and RAN4 asking these groups questions related to Solution 1 and Solution 2. Reply LSs were received in R3-162020 (from RAN1) and R3-163060 (from RAN4).
While the RAN1 reply LS does not highlight any issue with the solutions described by RAN3, the RAN4 LS explicitly answers questions on loss of synchronisation for Solution 1 as follows:

“Question: Whether it is feasible to allow for loss of synchronisation in cases where mobility events are not available or initial synchronisation cannot be gained. 
Answer: It is not feasible to allow for loss of synchronization for some features.”
Therefore, RAN4 analysed the case where Solution 1 incurs in loss of synchronisation due to lack of frequent enough mobility events and concluded that at least for some features this is not feasible. 

The latter adds to the RAN3 conclusion that Solution 1 is not feasible for TDD and that it needs to be further studied whether this is feasible for FDD.

3 Conclusions


In this paper Solution 1 for Network Assisted Synchronisation has been analysed in light of the results collected and the evaluation concluded in TR36.898, as well as response LSs from other RAN groups.

The paper shows that Solution 1 is not capable of maintaining synchronisation at all times and that, in order to work, it anyhow requires other synchronisation solutions to operate at the same time. The paper highlights also that any work on solution 1 would be subject to assessments from other groups such as RAN1 and RAN4.
It is therefore proposed not to proceed with normative work with regards to Solution 1. 

Proposal 1: it is proposed not to proceed with normative work for Solution 1 in TR36.898

It should be noted that TR36.898 has described other solutions to tackle the problem of network assisted synchronisation. These are Solutions 2, 3 and 4.

These solutions are not subject to the problems Solution 1 has. The study has concluded that solution 3 and 4 are not subject to any further work in groups outside RAN3. For Solution 2 the study concluded that some work is needed in other groups to assess the accuracy of the propagation delay calculation.
The following is therefore proposed:

Proposal 2: It is proposed to move forward with normative work on Solution2, 3 and 4 of TR36.898

