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1. Overall Description:

During RAN#72, it is decided by RAN to extend the study on Network Assistance for Network Synchronization in LTE with two more Quarters. During the study so far in RAN3, four solutions were identified as described in TR36.898. RAN requested RAN4 to clarify solution 1 and solution 2 in order for RAN3 to proceed. 
	Solution 1 is a network based solution reusing the existing signaling during handover.  RAN4 and RAN1 are asked to clarify the followings by liaison to RAN3 for solution 1(as described in TR36.898). 

· The timing estimation error range by receiving RACH preamble and performance requirements; (RAN4)

· Accuracy of the phase offset measurement Tdiff with/without statistical approach; (RAN4)

· Whether it is feasible to allow for loss of synchronisation in cases where mobility events are not available or initial synchronisation cannot be gained. (RAN4)
Solution 2 is based on eNBs detecting/measuring reference signals transmitted over the air by DL receivers and compensating propagation delay by calculating timestamps.RAN4 is asked to evaluate the accuracy of the propagation delay estimation for solution 2 and feedback to RAN3.



In the LS, RAN4 has reached the following conclusions about the Network Assistance for Network Synchronization in LTE:

Solution 1 
· Question: The timing estimation error range by receiving RACH preamble and performance requirements;
Answer:  The performance requirements defined in section 8.4 of 36.104 apply on the timing estimation error range by receiving RACH preamble. In particular, correct detection of PRACH includes the timing estimation error being less than 1.04us for AWGN and 2.08us for ETU70 and EPA1.
Some eNB implementation can do better than the performance requirements, and in that case, the timing accuracy of solution 1 is within 1 us based on some company’s results.
· Question: Accuracy of the phase offset measurement Tdiff with/without statistical approach 
Answer: With some eNB implementation, solution 1 could maintenance network synchronization without statistical approach. Whether the statistical approach is used depends on network's implementation. Combining several measurements statistically will improve the timing accuracy. Solution 1 requires traffic to provide synchronization.
· 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.
Solution 2:
· Question: Evaluate the accuracy of the propagation delay estimation for solution 2.
Answer: Solution2 can achieve timing accuracy within 0.5us for 3-20 MHz bandwidth based on some company’s results. The timing accuracy of solution 2 is within 1us based on some company’s results with 1.4MHz system bandwidth. These results are derived based on eNB-eNB propagation condition. Combining several measurements statistically will improve the timing accuracy.
2. Actions:

To RAN and RAN3:
RAN4 kindly requests RAN and RAN3 to take the above agreements into account in their work.
3. Date of Next TSG-RAN Meetings:

RAN 4 #81
14 - 18 Nov. 2016
Reno, Nevada, U.S.A

RAN 4 #82
13 - 17 Feb. 2017
Athens, Greece

