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1 Introduction
An LS on SFN handling in the dual connectivity [1] coming from RAN2 are sent to RAN4. The main content are extracted as follows.
	With respect to acquiring the SFN timing of the SCG, two agreements were made in RAN2:

1. For UE acquisition of the SFN timing of SCG, RAN2 intends to rely on the UE acquiring the MIB on the special SCell in the SCG. 

2. In order to e.g. align DRX occasions or measurement gaps between MeNB and SeNB, RAN2 assumes that the network should be able to obtain the SFN timing difference to the MCG for the UE either based on:
· a network based mechanism (including X2 procedure or OAM), or 
· UE reporting (i.e. UE computes the SFN timing difference between SCG and MCG and reports it).

RAN2 respectfully asks RAN4 to provide feedback to following questions: 

1) Is it feasible that the UE calculates the SFN timing difference (if any) between MCG and SCG based on the MIB of the special SCell of the SCG?

2) If feasible, is the solution where the SFN timing difference is provided to SeNB by UE reporting 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)?
3) If feasible, does RAN4 see any issues with the accuracy of the SFN timing difference reported by the UE being valid over a long period of time (e.g. due to change in UE receive timing caused by variations in propagation delay)?

4) For the network based mechanism, does RAN4 see any issues with the SFN timing difference accuracy being valid over a long period of time (due to e.g. time alignment or frequency error)?


Based on the information provided by RAN2, RAN4 shall discuss on SFN handling issue in dual connectivity. This contribution gives the preliminary analyse on it.
2 Discussion                 
From the demodulation point of view, UE could derive the SFN frame time difference by demodulation the MIB of PCell in MCG and PsCell in SCG.
Proposal1: it is feasible that the UE calculates the SFN timing difference between MCG and SCG based on the MIB of the special SCell of the SCG.
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Figure.1 SFN timing difference

The SFN timing difference from UE side shall include three parts as depicted the following formula.

SFN timing difference = SFN difference between MeNB and SeNB + propagation delay difference+ UE frame boundary estimation error

· SFN timing difference between MeNB and SeNB is the inherent SFN timing difference from eNB side.
· Propagation delay difference:  the propagation delay difference is up to 30us considering that the distance between MeNB and SeNB is near to 10km and UE is close to MeNB or SeNB.
· UE Frame boundary estimation error: UE could estimate the SFN timing through demodulating MIB in PBCH, thus the frame boundary estimation error is the timing tracking error. From the simulation results, the timing tracking error is  [
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32Ts] .Considering UE shall estimate the SFN timing difference between MCG and SCG based on the MIB of the special SCell of the SCG, the UE frame boundary estimation error equals 2* timing tracking error, i.e.,  [
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Consequently, the accuracy of SFN timing difference between MeNB and SeNB is microsecond level. In our understanding, it is accurate enough to coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB).
Proposal2: the SFN timing difference reported by UE is accurate enough to coordinating SFN between MCG and SCG.
3 Conclusions
In this contribution, we provide the analysis on the dual connectivity. The following proposal is provided:
Proposal1: it is feasible that the UE calculates the SFN timing difference between MCG and SCG based on the MIB of the special SCell of the SCG.

Proposal2: the SFN timing difference reported by UE is accurate enough to coordinating SFN between MCG and SCG.
The corresponding LS reply is provided in [R4-143183].
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