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1   Introduction
In RAN3#91 meeting, the proposed solutions listed in TR 36.898 [1] have been evaluated, and some TPs have been agreed. However, there are still remaining concerns for evaluation of solution 1. This contribution will further analyse this solution based on the comments received in email discussion #1 [2].
2   Discussion

Regarding the evaluation of solution 1, Network based solution using detection of UE transmission, there were diverse views. Further analysis on the contradictive points will be provided in the following sections. 
2.1 Synchronous Ethernet
Considering that two ITU specifications have been referred from companies’ views, it would be necessary to clarify which one is the proper reference in solution 1. 
ITU-T G.8261 is defined for the packet network with up to 60 Ethernet Equipment Clocks. From Table 4 it can be seen that the requirement of MTIE is 2000ns if observation interval is within the range (20s, 2000s). Furthermore, provided the interval is 10,000s, MTIE can be around 2.8us based on the calculation of equation. It means that the network is able to keep the phase wander within 2.8us for 2.8 hours when the SyncE is deployed.
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Figure 1. Table 4 in ITU-T G.8261

ITU-T G.8262 is the specification for synchronization Ethernet equipment slave clock. Based on its Table 1&2 with consideration of temperature effects, the MTIE allowance is 150ns when the time interval is 1000s. Thus to keep the phase shift within 2(s as an example, the network should adjust the time difference of the two cells per 3.7h.
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Figure 1. Table 1&2 in G.8262

Since solution 1 is taking two eNBs as master and slave, in this case G.8262 is the more appropriate reference for calculation of phase wander of SyncE here. As a summary, with the assistance of Synchronous Ethernet the network can maintain phase drift within a certain range, i.e., several hours.
Observation 1: With the deployed Synchronous Ethernet, the phase drift can be maintained within a certain range, i.e., for a time interval of several hours, based on ITU specification. 
2.2 Accuracy of TA and PRACH detection
Ts is the basic time unit in LTE, which is equal to 32.55ns as defined in TS 35.211. The timing advance (TA) value is sent from eNB to UE to adjust the uplink transmission timing. TS 36.133 specifies that the timing advance command is expressed in multiples of 16Ts and relative to the current uplink timing. Also based on TS 36.213 the timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16Ts. Therefore propagation delay compensation based on TA is subject to an error of 16Ts (260ns), which originally comes from the timing estimation error in the eNB. 
Observation 2: The accuracy of the compensation of the propagation delay is based on the accuracy of TA which is 16Ts.

It was mentioned that there is reference to TS 36.104 regarding PRACH detection. It says that for AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. However, this value does not reflect the actual accuracy of detection. Actually it is the worst case when detecting PRACH, i.e., failure if the timing estimation error is larger than 1.04us, under the condition, e.g., SNR is -14.2dB for burst format 0 as shown in section 8.4.2.1. In the real network, typical value for SNR is normally larger than -5dB. With higher SNR the peak of the detected signature will be more obvious and not be misinterpreted with other interfered signatures, thus the accuracy of PRACH detection is much better for most of the cases.  

Observation 3: The accuracy of PRACH detection normally is better than the worst case value, and it may need further clarification.
For the calculation of accuracy, it can be considered that:

Solution 1a:

Tdiff1 = T1 – T2
Solution 1b:

Tdiff2 = (T1-Tp1) – (T2-Tp2)

Assuming that the accuracy for T1/T2 is Tpd, and the accuracy for Tp1/Tp2 is same as timing advance (TA), the maximum accumulated error for Tdiff1 and Tdiff2 will be 2Tpd and (2Tpd+2*16Ts).
In addition, it was questionable about the detection time point for two eNBs. It said that a RACH preamble signal can be several milliseconds long, therefore it should be analysed how, and within which timing estimation error range, two eNBs can ensure that detection of RACH access is done at the same point in the duration of the RACH preamble. Regarding the time stamp of receiving preamble, eNBs from one vendor should apply the same principle on the time stamp, thus no issue is seen in this case. However, interoperability issue may need to be considered on when to detect the preamble.
Observation 4: Regarding the time stamp of detecting preamble, interoperability issue may need further clarification in this solution.
2.3 RACH impacts
In solution 1 one extra RACH may be triggered to get more accurate TA values if required. Actually TA already exists in source eNB as there was a connection between the UE and the source eNB before the HO to the target eNB. The purpose of performing extra RACH from UE to source eNB is to extract a precise TA by avoiding the error introduced from UE mobility. 
Here an analysis of the error introduced by UE mobility is given as follows: 

· For the UE mobility of 120km/h, the propagation delay between UE and eNB will be 5.6ns under the assumption that the handover period is 50ms. ((50ms*120km/h)/3E+8m/s=5.6ns)

· For the UE mobility of 30km/h, the propagation delay between UE and eNB will be 1.4ns under the assumption that the handover period is 50ms. ((50ms*30km/h)/3E+8m/s=1.4ns)

It can be seen that the UE mobility should have very few impacts on the accuracy of network based solution provided that the handover is successful.

The extra RACH is the existing procedure for re-synchronization, thus no additional impact is seen. Furthermore, this procedure takes 1ms, which is almost ignorable compared to the whole HO procedure, which lasts for > 50ms based on RAN2’s latency study in TR 36.881. 
Observation 5: No impact is seen as the additional RACH is an existing procedure which can be triggered by eNB if required. 
Observation 6: The possible latency brought by the extra RACH is relatively small compared to the total completion time of HO procedure.
3   Conclusion
In this contribution further analysis on remaining issues for solution 1 have been given, and the corresponding observations are listed as follows. The updated TP can be found in [3].
Observation 1: With the deployed Synchronous Ethernet, the phase drift can be maintained within a certain range, i.e., for a time interval of several hours, based on ITU specification. 

Observation 2: The accuracy of the compensation of the propagation delay is based on the accuracy of TA which is 16Ts.

Observation 3: The accuracy of PRACH detection normally is better than the worst case value, and it may need further clarification.

Observation 4: Regarding the time stamp of detecting preamble, interoperability issue may need further clarification in this solution.

Observation 5: No impact is seen as the additional RACH is an existing procedure which can be triggered by eNB if required. 

Observation 6: The possible latency brought by the extra RACH is relatively small compared to the total completion time of HO procedure.
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