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1
Introduction
This paper builds on the post RAN3#91 email discussion for evaluation of solution 1 [#01: TP Evaluation sol1 NetSync]. The proposed changes are explained in section 2. The associated text proposal to TR 36.898 is contained in section 3.
2
Discussion
In order to complete the evaluation of solution 2, we would like to provide proposals relative to the following aspects as continuation of the email discussion. 
General: For better alignment between the evaluations we propose, for each solution, to include the questions that define the evaluation criteria (included in TP below).

Accuracy: Our proposed updates relate first of all to the definition of the time-stamp and to the possibility for averaging of measurement (‘statistical approach’). For the latter, we can't agree that the 'adjustment point' represents any particularity in terms of e.g. low phase noise, and therefore don't think such adjustment point is particularly suitable for collecting measurements. We also propose to remove a subjective statement (‘In the real network the accuracy of SyncE in the typical deployment may be better.’).

In addition to this, some companies expressed during RAN3#91 that the present study should identify a clear list of questions to other WGs for the solutions where further study is considered needed. Because the questions for solution 1 are all related to accuracy, we therefore propose to capture this list in the accuracy part of the evaluation (which we also propose to copy into the TR conclusion).

Availability: There seems to be an agreement during the email discussion that the dependency of solution 1 on UE mobility events could be handled under this criteria. We therefore propose to slightly update the question which defines this criteria: Can the solution work in a stand-alone way, i.e. e.g. without the need of other phase synchronization functions? We also propose to further clarify the sense of “stand-alone” from network point of view.
Impacts on network: We propose to add text relative to additional RACH signaling before HO, and capacity impact relative to reception of RACH signaling in the HO source eNB.
Impacts on eNB: We propose to explicitly mention that solution 1 may have higher impact on eNBs in inter-frequency deployments like SCE (Small Cell Enhancements) scenario 2A (cf. TR 36.872), where the sync target node may need to listen to a carrier frequency that is not in use by its own served cells. 
Feasibility: Some of the aspects mentioned above are relevant for the feasibility evaluation, in our view, so proposed added. Some subjective statements are proposed removed.
Summary: Changes proposed relative to the accuracy and feasibility criteria, dependency on mobility events and the statistical approach.
Also editorial changes are proposed.

3
TP for TR 36.898
The TP is based on the last, not agreed, version sent out during post RAN3#91 email discussion (file named “R3-160491_network_sync_sol1_Ericsson_ALU_HW3.doc”).
---Start Text Proposal---

5.4
Evaluation of solutions

· Solution 1: Network based solution using detection of UE transmission
· Accuracy: Is the solution designed able to fulfill the existing requirements as described in this SI?
In Solution 1 a frequency synchronization mechanism, i.e. Synchronous Ethernet, should be deployed and used to keep the phase drift within a certain range. The network relies on receiving enough mobility events within the time that it can be kept synchronized by Synchronous Ethernet based on ITU-T specification, e.g. every several hours. 
It is known that Ts is the basic time unit in LTE, which is equal to 32.55ns (see TS 35.211). The timing advance (TA) value is sent from eNB to UE to keep accuracy for transmission and to avoid network overload. The timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16
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(see TS36.213). Therefore propagation delay compensation based on TA are subject to an error of 260ns due to this granularity on the Uu interface, but will also depend on the timing estimation error in the eNB. Given that solution 1 makes use of two TA settings to derive propagation delay, timing estimation errors will accumulate. However, the actual value of the propagation delay estimation errorneeds further study.
 A RACH preamble signal can be several milliseconds long.Solution 1 assumes that all the eNBs detect the RACH from the beginning of the preamble and determine the timestamps according to the same standardized principle, however the feasibility of standardizing such principle and the associated timing estimation error range require further study. 
The accuracy of phase offset measurement (Tdiff) between source and target node may be improved by averaging several measurements (statistical approach). The statistical approach relies on receiving enough mobility events within the period of time during which phase noise from the eNB’s local oscillator and Synchronous Ethernet can be cancelled out by averaging. The frequency of mobility events required to improve accuracy of the phase offset measurement requires further study. 
Detailed questions for further study are therefore:

· performance requirements for the propagation delay measurements Tp1 and Tp2 (solution 1b);

· 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 offet measurement Tdiff (solution 1a and 1b) without statistical approach (averaging)

· whether it is feasible to improve the accuracy of phase offet measurements by statistical approach (averaging) (solution 1a and 1b).

· Added value: Is the solution designed able to address the problem of synchronization in scenarios where other solutions do not work?
When available (cf. “Availability”, below), this solution can be used when other methods are not applicable, e.g. when RIBS is not used, when GPS cannot be used or when IEEE1588v2 is not deployed. 
· Availability: Can the solution work in a stand-alone way, e.g. without the need of other phase synchronization functions?
The solution will not enable a network to remain synchronised in a stand-alone way, i.e. without the presence of UEs. The solution requires mobility events within the time during which phase drift can be kept within given limits by a frequency synchronisation mechanism, i.e., SyncE, and it may need initial sync phase mechanism for TDD networks. In case of HW reset implying reset of the internal clock the eNB will lose synchronisation until triggering conditions described below allow to re-establish the synchronisation.

· Triggering: Can the solution provide network synchronization update when there is a need for it?
Solution 1 can be triggered only when there are mobility events. If these events occur within a time window where the synchronisation accuracy is met, the solution allows to maintain synchronisation.
· Synchronisation signal robustness: Is the synchronisation signal adopted robust enough, e.g. subject to reduced interference?
Solution 1 relies on normal RACH transmission in the overlapped mobility area. 
· Impacts on network: Are interfaces going to be modified and how? Is network capacity going to be impacted and how?
Solution 1 requires the support of deployed Synchronous Ethernet. It requires introducing one new IE in the context release message. Some additional RACH transmissions in the source cell prior to handover are needed.

It should be analysed further what system capacity impact the solution has due to the use of in band RACH signalling for synchronisation purposes. Such usage implies that during reception of RACH signals other signals cannot be received on the same time-frequency resources. 
· Impacts on eNB: Is the eNB’s complexity going to be impacted and how?
The solution requires that handover source and target eNB store the reception time of the RACH. Hence also the source eNB must be able to listen to RACH signalling in the target cell. If inter-frequency handovers are used, the source eNB must therefore support reception of the target cell frequency (UL). 
· Feasibility: Is the solution and the assumptions on which the solution is based, technically feasible and can be easily standardized?
With the deployed Synchronous Ethernet, the network is able to keep time sync for certain time duration. Within that duration, the source eNB can detect the existing RACH signals sent from UE. It has to be analysed whether it is feasible that lack of mobility events results in the network entering non-synchronised state. Feasibility of time stamping of RACH signals with required accuracy has to be analysed, taking statistical approach into account. 
As a summary, Solution 1 is targeting to utilize the mobility of UEs and require source eNB to detect RACH which is sent to target eNB from UE as well as triggering in band RACH access during HO procedures. It has dependency with the availability of an initial source of synchronisation for TDD and on deployed frequency synchronization mechanism, i.e., Synchronous Ethernet, to keep the time drifting within the range defined in ITU-T. It also has dependency on UE mobility events. After eNB get the time information and transfer by context release message, the target will adjust accordingly, however accuracy and feasibility require further study. Possibility to use statistical approach to improve accuracy will depend on the frequency of mobility events, and needs further study. For the initial synchronization, and after hardware reset implying reset of the internal clock, the network can only be synched if there is incoming mobility. 
--- End of the Text Proposal---
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