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1   Introduction
During RAN3#89 the Network Assistance for Network Synchronization study has been initially discussed. It was agreed that RAN3 should figure out the evaluation methods to assess the feasibility of candidate solutions.
In this contribution we would like to discuss the evaluation methodology, i.e., how to accumulate the inaccuracies for all the possible involved steps in each method, and compare whether the method can fulfil the time phase synchronization requirement and whether there is any difference between the different solutions.

2   Discussion

Since the evaluation is limited to RAN3, the target of the evaluation should not be to evaluate the accuracy in various deployments. Instead the evaluation is used to compare different solutions from network point of view. 

RAN3 should also evaluate other aspects, e.g. the impact on S1/X2 signalling and on the eNB. Hence we propose three main evaluation criteria:

· Achievable accuracy

· Impact on network interface

· Impact on eNB

These three aspects are discussed in the following sections.

2.1   Achievable accuracy

According to the objectives of the SI, there is no impact on the UE. Therefore, the available solutions are limited to using the existing UE mechanisms, measurements and reports from the UE. 

The solution can be split into two parts.

Since the problem is related to measuring the difference in the transmission timing in two different cells, and since there should be no UE impact, we believe that a first part of the solution would include reusing the existing UL signalling, received in two eNBs at the same time and exchange this information between eNBs. Hence, the accuracy would depend on the followings:
· the ability for the receiver in the eNB to correctly determine when an UL signal is received relative to its own DL transmission. 

The requirements (still being discussed) will probably also require that the propagation delay is taken into account. Hence, a second part of the solution is needed to determine the propagation delay for the UE in the two involved cells and exchange this information over network interfaces. One existing mechanism to measure propagation delay is to use RACH. The accuracy of this would depend on:

· the ability for the UE to determine the correct DL synch and send the RACH aligned with the received DL sync.
· the ability for the eNB to determine when the RACH is received relative to its own DL transmission. 
· the time between RACHs to different eNBs, i,.e. how far the UE has moved between the propagation delay is measured to the two cells.

Note that the 2nd bullet in the second part is similar as what is described for the first part.  Hence we believe that the above list could be used to evaluate the accuracy of the method. These points are discussed more in detail below.
2.1.1   Accuracy of the UEs UL/DL alignment
As specified in TS 36.133 section 7.3.2.2, the UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* Ts seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. Thus from UE side, the accuracy level could be around 130 ns, which is much smaller compared with the existing requirement of synchronization.

Moreover, there might be small error when UE is trying to send signaling caused by its own implementation. In TS 36.101, it only indicates that the frequency error should be within ±0.1 PPM. However, for single UE, this delta value could be almost consistent. Therefore it is possible to remove the error for individual UE by proper calculation between eNB and the UE.
Observation 1: It is required that the accuracy of UE’s transmissions should be within ±4 Ts seconds when TA command is given, and the absolute error for single UE should be consistent at small level.
2.1.2   Accuracy of the eNBs UL/DL alignment
Considering the accuracy in eNBs with transmission of UL/DL signalling, two types of errors may happen. One of them is absolute error within one eNB, and the other one is delay variation between eNBs. 
For the absolute error occurred in eNB itself, the current implementation is able to adjust and guarantee to minimize the difference for one eNB, e.g., from ns to 0. For variation, the eNBs may have different values when sending/receiving signalling at Ts level. The possible solution should take this into account, and eliminate it by, e.g., compensating by sending signalling several times, or removing by statistical approach.
Observation 2: Both the absolute error between UL/DL transmission and delay variation between eNBs should be taken into account when considering the network synchronization. 
2.1.3   UE mobility between successive propagation delay measurements
Regarding the propagation delay, the impacts of UE mobility should also be taken into account, since the values may vary if UE is moving when doing the measurement.
 As an example, assuming the time between measurements is smaller than 50ms, if a UE is moving at 120 km/h, this would result in an error of (50ms*120km/h)/3E+8m/s=5.6ns. However, the methods should be evaluated according to the time between the propagation delay measurements. The UE mobility will introduce certain offset during the continuous measurements of propagation delay. This kind of error introduced may be about several ns.
Observation 3: The error introduced by UE mobility during the propagation delay measurements should be considered as well.
2.2   Impact on network interface

In this criterion we evaluate the impact on the interface, e.g. whether existing procedures and messages can be re-used. The target is to minimize the impacts to e.g., S1, X2 interfaces and reduce the complexity for operators.
2.3   Impact on eNB 

In this criterion we evaluate the impact on the eNB. This is of course very much depending on the exact implementations, hence the comparison should be limited to a high level comparison, e.g. whether substantial additional processing is needed or not.
3   Conclusion
Based on the discussion in this paper, we propose to adapt the methods to evaluate the possibility of network based solutions to fulfil the existing time requirements of LTE networks.
Proposal: It is proposed RAN3 to consider the above factors in LTE network to evaluate the feasibility of potential solutions and agree the corresponding TP in [1].

4   Reference

[1] R3-151940, TP for evaluation methods, Huawei 















































































































































































































































































































3GPP


