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1 Introduction
With respect to acquiring the SFN timing of the SCG, two agreements were achieved in RAN2 last meeting [1]:

	· RAN2 intends to rely on UE acquiring MIB on PSCell in order to get the SFN of the SCG and to learn the offset between SFN on MCG and SCG (if any).

· RAN2 assumes that the SeNB should be able to acquire the SFN offset to the MCG of the UE (e.g. in order to align DRX occasions or measurement gaps) and would need be determined by an X2 procedure or by UE reporting. 


However RAN2 did not agree how the SeNB acquires the SFN offset, by an X2 procedure or by UE reporting? In this contribution, we analyse and compare these two alternatives, and provide our opinions. 

2 Discussion
2.1 The accuracy requirement
Before discussing potential solutions, we would like to analyze the accuracy requirement for the SFN offset first. Here 
The accuracy indicates the difference between the SFN offset observed by UE and the SFN offset observed by the network. 
There are two Scenarios for the SeNB to acquire SFN offset:

Scenario 1: To align DRX in order to save UE power;
At RAN2#84, RAN2 agreed that from UE power consumption point of view, DRX coordination would be beneficial. In fact we did not have a clear requirement on the accuracy of SFN offset value because it is the best effort mechanism. The only drawback for the inaccurate SFN offset value is that we may not save UE power as maximum level.
Observation 1: There is no strict accuracy requirement for DRX alignment. 
Scenario 2: To align Measurement gap in order to avoid mismatch between the SeNB and the UE at gap duration;
As discussed in [2], the coordination is needed for Measurement gap in order to let the SeNB know where the measurement gap is for the UE. The gap duration for SCG will have to be extended to 7ms from 6ms due to probably the subframe unaligned between the MCG and the SCG. In our understanding the accuracy requirement for gap scenario is to avoid the mismatch between the UE and SCG. That is we do not want to further extend the gap during from 7ms to Xms due to the possible error of SFN offset. One example is:
The SFN offset observed by the SeNB is Zero, i.e. the MeNB and the SeNB are aligned.  However from the UE side, the SFN offset is not zero.  As shown in the following figure, if the timing difference is larger than a CP length, i.e. 160Ts =5us, it may cause the UE demodulation error in subframe 8 if the SeNB schedules the UE in that subframe. If the error reached Xms, then we have to be extended the gap during from 7ms to 7+Xms.
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In order to avoid the extended gap, it makes sense to have a sufficient accuracy.
Proposal 1: A sufficient accuracy is required to avoid the gap mismatch between the SeNB and UE. 
2.2 SFN offset acquisition
As discussed at last meeting, there are two alternatives for the SeNB to acquire the SFN offset:

Alternative 1: Based on UE reporting.

For Alt 1, UE can acquire the SFN of PCell and the SFN of pSCell by reading corresponding MIBs, and then calculates the SFN offset between the MCG and the SCG. If the SFN offset is needed for the SeNB, the MeNB can ask the UE to report, and then forwards the SFN offset to the SeNB via X2 interface. 

As analyzed section 2.1, if the SFN offset is provided by the UE, the SeNB and the UE will have the same understanding on the gap time, i.e. there is no error between the UE and the SeNB. Therefore we think the SFN offset reported by UE is most accurate. It is good enough in order to align DRX occasions or measurement gaps.   
Alternative 2: Based on X2 procedure. 

For Alt 2, the MeNB and the SeNB could exchange the “SFN Initialisation Time”, based on it the SeNB can get the SFN offset between the MeNB and the SeNB. 
The SFN offset observed by the SeNB via alternative 2 is:

SFN timing difference in the SeNB = SFN difference between the MeNB and the SeNB + Clock source Error;
The SFN offset observed by the UE is:

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

 Total error = Clock source Error + propagation delay difference+ UE frame boundary estimation error;
In generally, each eNB has its own independent clock source, and in most cases these clock sources are not synchronized. 
Currently, GPS and IEEE 1588 are the two main technologies to make clock source synchronization between the eNBs.
If GPS or IEEE 1588 is deployed, the total error is “propagation delay difference+ UE frame boundary estimation error; it could be tens microsecond level.

Observation 2: With GPS or IEEE 1588, the accuracy of SFN offset may be acceptable. 
If there is no GPS or 1588, the total error is “Clock source Error + propagation delay difference+ UE frame boundary estimation error”, which is totally out of control, could be millisecond, second.

Observation 3: Without GPS or IEEE 1588, the accuracy of SFN offset cannot be acceptable. 
Considering not every network deploys GPS or IEEE 1588, it is difficult to guarantee the accuracy of SFN offset by this network based solution. 
Based on the above analysis, compared with Alternative 2, Alternative 1 is simple, and has no network constraint, so we prefer the Alt 1, and propose that:
Proposal2: The SeNB obtains the SFN timing difference to the MCG for the UE based on UE reporting. 

3 Conclusion
This contribution discusses how the SeNB acquires the SFN offset in order to align DRX occasions or measurement gaps between the MCG and the SCG. Based on the above analysis, we have following observations and proposal:

Observation 1: There is no strict accuracy requirement for DRX alignment. 
Proposal 1:  A sufficient accuracy is required to avoid the gap mismatch between the SeNB and UE.
Observation 2: With GPS or IEEE 1588, the accuracy of SFN offset may be acceptable. 
Observation 3: Without GPS or IEEE 1588, the accuracy of SFN offset cannot be acceptable. 
Proposal2: The SeNB obtains the SFN timing difference to the MCG for the UE based on UE reporting. 
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