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1
Introduction
RAN3 has received an LS [1] from RAN2 including the following question:
“Q3: In the UE based TA calculation, would the timing offset between source and target eNBs in asynchronous case be acquired by the target eNB and would this estimation be accurate for the calculation of TA? (RAN3/RAN4)”

The LS also contains questions (Q4/Q5) relative to make-before-break handover solutions, which in our view are of interest also to RAN3 due to RAN3’s involvement in SON mechanisms for handover robustness optimisation since Rel-9.
2
Discussion
For background information we would like to remind that RAN3#84 received the following questions on inter-eNB exchange of SFN timing difference in an LS [2] from RAN2. The context of the LS was dual connectivity in both asynchronised and synchronised networks, and RAN3 provided answers in [3]:


[image: image1]
The “timing offset between source and target eNBs”, as requested by RAN2 in [1] corresponds in our view to the “SFN timing difference” that was earlier requested by RAN2 in [2], and the answer provided had an underlying assumption of the existence of a common time reference (e.g. GPS time). In the incoming LS [1] the question focuses on asynchronous networks, which cover two cases:
· case 1: the involved eNBs don’t share a common time reference (e.g. GPS time)

· case 2: the involved eNBs share a common time reference (e.g. GPS time), but there is no mechanism to align the subframe borders
In asynchronous network case 1, the target eNB may acquire the timing offset between source and target eNBs by means of over-the-air listening and compensation of the propagation delay, as studied in the “Network Assistance for Network Synchronization in LTE” study item [4], cf. TR 36.898. However this requires a DL receiver in the target eNB. TS 36.133 clause 7.4.2 provides synchronisation accuracy requirements for Home BS using network listening for synchronisaton.
In asynchronous network case 2, it is feasible to standardize X2 signaling enabling the target eNB to acquire the timing offset between source and target eNBs. Implementations may also use OAM for this purpose.

***

For make-before-break solutions RAN2 has not specifically tagged any question for the attention of RAN3. However RAN3 has from Rel-9 standardized solutions for handover optimisation (Mobility Robustness Optimisation - MRO), and would need to look into specific aspects of make-before-break handovers if such solution is agreed by RAN2. An initial discussion paper is brought to this meeting in [5], and we propose to inform RAN2 about any outcome of RAN3’s discussion on MRO in the reply LS.
***

We therefore propose to include the following in the reply LS to be sent to RAN2 (cc RAN4 and RAN1):
<<< TP start >>>
Question (Q3): In the UE based TA calculation, would the timing offset between source and target eNBs in asynchronous case be acquired by the target eNB and would this estimation be accurate for the calculation of TA? (RAN3/RAN4)
Answer: If the involved eNBs don’t share a common time reference (e.g. GPS time), the target eNB, if equipped by a DL receiver, may acquire the timing offset between source and target eNBs by means of over-the-air listening and compensation of the propagation delay, as studied in the “Network Assistance for Network Synchronization in LTE” study item [4], cf. TR 36.898. 

Otherwise, if the involved eNBs share a common time reference (e.g. GPS time), it is feasible to standardize X2 signaling enabling the target eNB to acquire the timing offset between source and target eNBs, but this information is not available on the X2 interface today. Implementations may also use OAM for this purpose.

Evaluation of the TA calculation accuracy that can be obtained by the UE with help of the network assistance solutions described above is not within RAN3’s realm.

Make-before-break (Q4/Q5): RAN3 would like to inform RAN2 that RAN3 has discussed whether the legacy mechanism for Mobility Robustness Optimisation (TS 36.300 clause 22.4.2) can work for make-before-break solutions as foreseen at current stage. RAN3 believes that legacy MRO will be suboptimal or non operational for 'make-before-break', depending on the upcoming RAN2 decisions. New MRO functionality specific for make-before-break may be required, which would add to network complexity.
<<< TP end >>>
3
Conclusion
We have provided background information relative to questions from RAN2, as well as a text proposal for reply LS.
References

[1] R3-161070 – R2-163135, LS on the feasibility of mobility enhancement solutions, RAN2
[2] R3-141004 – R2-141849, LS on SFN handling in the dual connectivity, RAN2

[3] R3-141479, Reply LS on SFN handling in the dual connectivity, RAN3
[4] RP-151084, Study on Network Assistance for Network Synchronization in LTE, study item description

[5] R3-161211, Considerations on SON-MRO analysis of options for make-before-break, Nokia, Alcatel-Lucent Shanghai Bell
1) Is it feasible that MeNB and SeNB exchange the SFN timing difference without assistance from UE by using network based mechanism (e.g. X2 procedure or OAM)?


Answer: Yes it is feasible, however no standardised mechanism was defined for existing features.





2) If feasible, is the network based mechanism expected to be accurate enough for coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB)?


Answer: Although the synchronization mechanism can be possibly implemented, RAN3 has not specified any synchronized mechanism by X2 procedure.








