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Introduction
R3-162922 concludes that all the Solutions presented in the SI on Network Based Synchronisation satisfy the evaluation criteria established during the SI. R3-162923 proposes that all the solutions studied in the SI phase are moved to WI phase.
However, it is evident that Solution 1 does not meet some of the evaluation criteria. Here is a list of criteria Solution 1 does not meet.
· Triggering of synchronisation updates: Can the solution provide network synchronization update when there is a need for it?
[bookmark: _GoBack]Solution 1 can provide synchronisation when mobility events occur. When mobility events do not occur Solution 1 does not provide synchronisation and the drift between clocks of two neighbour eNBs will diverge Whether synchronisation can be regained when a new mobility event occurs has not been studied.
The case where no mobility events occur while dense concentrations of UEs are present is very likely. Examples are indoor deployments, enterprise deployments, sport stadiums. As a practical example one could think of a 3GPP meeting room with many UEs concentrated together and yet where users move away of such room very seldom.

· Availability: Can the solution work in a stand-alone way, i.e. without the need of other phase synchronization functions?
Solution 1 requires another phase synchronisation solution to be deployed on top. The accuracy of this solution is unknown. Without this solution the network will start in an unsynchronised way, which is surely not acceptable for TDD systems and as stated in the LS from RAN4 in R3-163060 it is not acceptable for certain features in FDD. Moreover in order to reduce the periodicity of the updates at a suitable level, a frequency accuracy reference provided by the network (e.g. SyncE) would be required.


· Feasibility: Is the solution and the assumptions on which the solution is based, technically feasible and can be easily standardized?
Solution 1 can be standardised. However, its assumptions and way of working are not technically feasible because this solution, which should provide synchronisation for features demanding accurate synch, has the shortfall of not providing synchronisation when mobility does not occur and when there is no alternative source of synchronisation to start up the process. Technically this means that some systems (e.g. TDD) and some systems supporting certain features (MBMS, CoMP, eICIC, etc.) will not work.
Reflections on the scope of the SI and about the solutions proposed
The SID in RP-151252 states the following in its justifications:
“In LTE networks, more features have been introduced from Rel-9 to Rel-13, e.g., eICIC, eMBMS, NAICS, eCOMP, and etc. which benefit from synchronisation of the network to be able to provide better performance than without synchronisation”
The features mentioned above (eICIC, eMBMS, NAICS, eCOMP) require constant synchronisation. Solution 1 cannot provide constant synchronisation. Therefore, Solution 1 does not fulfil the purposes that justify the SID.
Reflections on the reply LS from RAN4 in R3-163060
The reply LS from RAN4 states the following with regards to Solution 1:
· 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, Solution 1 cannot fulfil the task of providing synchronisation for some features. RAN4 does not specify which features. It is however known that TDD systems require a constant synchronisation accuracy of at least +/- 1.5us without which nothing can work. FDD systems have features such as MBMS, eCoMP, eICIC, NAICS that require synchronisation.
Therefore, the RAN4 LS should be interpreted as a warning that Solution 1 cannot support certain systems and features.

Conclusions
In this paper it has been explained that Solution 1 does not fulfil the evaluation criteria established during the study phase. The paper explained also that the reply from RAN4 should be interpreted as a warning that Solution 1 is not feasible because it does not allow certain systems and features to work.
Proposal: It is proposed to specify in the conclusions of the SI on Network Based Synchronisation that Solution 1 does not fulfil the evaluation criteria established by the study and that RAN4 specify that the solution does not allow certain features to work.
A TP to capture these aspects is provided below.

TP to TR 36.898
------------------------------------------Start of changes------------------------------------------

Conclusions
The SI aimed to find synchronization solutions that would benefit features introduced from Rel-9 to Rel-13, e.g., eICIC, eMBMS, NAICS, eCOMP, and etc. which benefit from synchronisation of the network and provide better performance with synchronisation than without synchronisation. The SI aimed to find synchronisation solutions with low cost, low complexity, without UE impacts and with synchronization accuracy comparable with existing solutions.
Before RAN#72 there was already an evaluation for the aspects of cost, complexity impact to eNB and UE. For the impact to UE, the feasibility of the standardization of the timestamps T1 and T2, the RAN1 LS reply agreed that there is no UE specification impact and no related work in RAN1 for Solution1; For the synchronization accuracy from the RAN4 evaluation of Solution1 and Solution2 the conclusion was given that the synchronization accuracy of Solution1 and Solution2 can meet the requirement well which is defined in section 5.1 of the existing requirements for synchronization features. 
Therefore the following conclusion could be given for the four solutions:
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 regards to “availability” Solution 1 requires an initial form of clock synchronisation to initialise the network. Without this the network will start in an unsynchronised way. Assuming that an initial clock synchronisation is provided and that UEs can be served, the eNB only can be in sync if there are enough mobility events. Without this the network will become unsynchronised. Therefore, it is concluded that Solution 1 does not fulfil the “availability” criteria.
With regards to “triggering of synchronisation updates”, Solution 1 can be triggered only when there are sufficient mobility events. If there are no mobility events it is not possible to synchronise the network when needed, therefore Solution 1 does not fulfil the “triggering of synchronisation updates” criteria.
When analysing Solution 1, RAN4 replied in their LS in R3-163060 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.

With regards to feasibility, given that RAN4 specified that it is not feasible for some features to lose synchronisation and given that Solution 1 results in some cases in loss of synchronisation, it is concluded that Solution 1 is not feasible.
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. Whether solution 1 satisfies the ‘accuracy’ and ‘feasibility’ criteria requires further study. The solution 1 may require triggering of an extra PRACH access procedure before or during the handover procedure, which represents extra cost in terms of RRC signalling and may also delay the handover. Solution 1 could meet the synchronization requirement which is defined in section 5.1 of the existing requirements for synchronization features both with/without statistical approach.
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.
Solution 2, 3 and 4 all aim at enhancing over-the-air synchronisation (RIBS) by compensating the inter-cell propagation delay. Hence all these solutions require a DL receiver in the synchronisation target eNB, while solution 2 additionally requires such DL receiver in the synchronisation source FDD eNB. According to earlier RAN1 study (TR 36.872) the TDD eNB may require additional baseband reception capability. 
According to the further evaluation in RAN4 it is agreed that solution 2 could meet the synchronization requirement which is defined in section 5.1 of the existing requirements under certain conditions as indicated in RAN4’s reply LS.
According to evaluation results in section 5.4.2, solution 2 would require further study by other WGs of the following:
accuracy of the propagation delay estimation.
Solution 3 targets a specific use-case where the synchronisation target is a small cell, under the condition that the propagation delay between a UE handing over to the synchronisation target and the synchronisation target receiver is negligible. The solution can bring benefit for this use-case under the assumption that the propagation delay compensation based on TA measurement is able to improve the accuracy of RIBS.
Solution 4 is based on transfer of O&M provisioned location information on network interfaces, and will compensate for line-of-sight propagation delay between a synchronisation source and a synchronisation target. Enhancement of Solution 4 to cover compensation of multi-hop propagation delay in deployments using physical layer repeaters may be considered but was not evaluated in the present study.
For solution 3 and 4 no further study or normative work are required by other groups.

