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1 Introduction

RAN2 send LS in R2-141849 regarding to the SFN handling in DC. The actions to RAN3 are:
RAN2 respectfully asks RAN3 to provide feedback to following questions: 

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)?

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)?
2 Discussion
2.1
Discussion
Subframe Level sync

RAN1 have the below working assumption for the synchronization between MeNB and SeNB for dual connectivity:
· Dual connectivity should support the scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec

· Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB

· SFN-level alignment across MeNB and SeNB is up to RAN2 decision

The bullet 1 is the requirement for the sync network. RAN4 is now still discussing X. 0 is one option and it was the requirment for intra-eNB CA. 
The bullet 2 is for the asyn network. For the subframe asyn case, the maximum timing difference from the MeNB and SeNB has no assumption, but since one subframe is 1ms, the maximum timing difference between subframe is 0.5 ms.

The SFN level alignment is up to RAN2 decision. RAN2 agreed in last meeting the feature of Dual Connectivity should work in a network where SFNs are not aligned between the MeNB and the SeNB.
SFN level alignment
In order to achieve the SFN sync, the timing source in MeNB and SeNB are same, and the drift is not large. If the drift is becoming large along with time, the SFN sync status will be broken.
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SFN SYNC Case
For the SFN asyn case, the timing source is different, e.g. MeNB use GPS, the SeNB use IEEE1588, another possible deployment is the timing source is same, but the drift rate is large. 
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SFN ASYNC Case
What information is used to determine the offset:

As RAN2 discussed, in order to configure sync DRX/measurement for the UE by the MeNB and the SeNB, the SeNB should be aware of the async information (timing offset) between MeNB and SeNB. The accuracy for DRX/measurement configuration is subframe level (1ms), so the accuracy to timing offset is the 1ms, i.e. timing offset include SFN offset and subframe offset. 

There are two alternatives to determine the timing offset. One alternative is the timing offset can be determined based on timing configuration in two eNBs. If the OAM get the timing configuration in the MeNB/SeNB, the OAM can determine timing offset and notify it to the SeNB. Or else if the MeNB sends the timing configuration in the MeNB to the SeNB via X2, then the SeNB can determine timing offset. The information related to the timing offset determination including:
· Logical synchronisation port, in asyn system, different node may use different port;

· System Frame Number (SFN) initialisation time, 
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· Phase drift related information;
If there is a subframe difference of e.g. 0.5ms, it means the phase drift is not controllable by the OAM. Furthermore, RAN4 didn’t discuss any requirement on the asyn system, it is not confident to say we can use above information to determine the timing offset on the required accuracy.

Observation-1: Can not conclude the feasibility of backhaul (i.e. OAM or X2) without RAN4 requirement.
Another alternative is the small cell (SeNB) can listen to the MeNB MIB, especially when the small cell is in the OFF state. Then can decide the timing offset between them. Afterwards when the SeNB is ON, the SeNB use it to configure the UE DRX/Measurement. The SeNB can perform listening function in ‘ON’ state depends on its capability. However, the over-the-air listening function is an optional feature, which may not be implemented in each eNB. Moreover RAN2 didn’t give clear requirements on the accuracy. It is not sure the granularity in order to align DRX and measurement reporting between MeNB and SeNB. Is it on the level of 1ms? Whether need to consider the unambiguous understanding between SeNB and UE? Since the UE location to the SeNB is different, the SeNB and the UE may have different understanding on the timing offset. 
Based on above information, our thinking is we can not conclude backhaul method is feasible to determine the timing offset. 
Observation-2: The small cell can listen to the MeNB MIB to determine a timing offset if having over-the-air listening function. But whether it is accurate enough depends on the requirements.
3 Conclusion & recommendation
Based on above discussion, the draft reply LS is in the R3-141249.
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