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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the LS [1], RAN1 informs RAN4 that: 
RAN1 discussed synchronization assumption between MeNB and SeNB for dual connectivity and agreed following working assumptions:
· 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
· Note: The value X is up to RAN4 decision on the potential requirements of synchronization accuracy between MeNB and SeNB
· 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
In RAN4#70bis, a number of papers were presented for the discussion of this RAN1 LS without conclusion (e.g., [2-5]). A WF was agreed to further investigate the maximum received timing difference [6]. In this paper, we present our view on this issue.

Discussions
RAN1 LS provides two RAN1 working assumptions. One working assumption is:
· Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB
This working assumption indicates that for a UE that supports dual connectivity, the UE should be able to work under the scenarios that cannot assume any maximum timing difference from MeNB and SeNB. This working assumption means that UE should be working under unsynchronized network, where the MeNB and SeNB are unsynchronized. This working assumption also implies that the network synchronization is not mandatory in order to support dual connectivity.
Observation 1: Network synchronization is not a prerequisite for supporting dual connectivity. A UE should be able to support any timing difference from MeNB and SeNB.
RAN1 LS [1] also include another working assumption: 
· 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
· Note: The value X is up to RAN4 decision on the potential requirements of synchronization accuracy between MeNB and SeNB
This working assumption says that a UE that supports dual connectivity should be also able to work under the scenarios where the UE can assume the maximum received timing difference between MeNB and SeNB, and let RAN4 to determine this maximum received timing difference (i.e., the value of X).
Before determining what the value of X, we need to first understand what this working assumption mean. In the previous working assumption, the LS already says the UE should be able to work under any received timing difference from MeNB and SeNB. If that working assumption is valid, then the UE should support the scenarios for all the received timing differences, regardless what the value of X is.
Observation 2: The first working assumption already implies that the UE should support the scenarios with maximum received timing difference from MeNB and SeNB being 30.26 + X micro sec for the second working assumption, regardless what the value of X is.
For some scenarios, a UE may know implicitly that MeNB and SeNB are synchronized, although currently there is no message for the network to explicitly inform a UE the two eNBs are time-synchronized. However, it is unclear from the LS why RAN1 provides the seconds working assumption since it seems to be covered already by the first working assumption. In case the UE behaviour is defined differently for synchronized and unsynchronized scenarios, there might be some benefits if UE can assume maximum received timing difference from MeNB and SeNB for dual connectivity. However, it is not clear at this point whether the behaviour will be different or not.
Observation 3: It is unclear why the second working assumption is needed, and what the benefits are if the UE can assume the maximum received timing difference from MeNB and SeNB.
Now, let us assume there are indeed some potential benefits if the UE can assume the maximum received timing difference from MeNB and SeNB, and RAN1 wants RAN4 to determine the timing synchronization requirements between MeNB and SeNB. In current specification [7], cell synchronization for supporting E-UTRAN to 1xRTT and HRPD Handovers is required to be 10 us. For TDD, the cell phase synchronization accuracy between any pair of cells that may belong to different eNBs on the same frequency that have overlapping coverage areas is defined in the range from 3us to 10us, depending on the cell types and cell radius. For FDD, there is no cell synchronization accuracy requirement for cells belonging to different eNBs (Note: The time alignment requirements defined in Section 6.5.3 of TS 36.104 [8] apply only to intra-eNB cells).
Observation 4: For TDD system, the value of X may be determined based on the current cell synchronization requirements. It should be in the range of 3us to 10us depending on the cell types and cell radius. For FDD system, since there is no synchronization requirement for cells belonging to different eNBs, we may define the value of X to be same as TDD system.
Based on above discussion, we proposal
Proposal 1: Send a reply LS to RAN1 for the clarification of the two working assumptions. From the working assumption that dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB, it seems no need to have the other working assumption where UE can assume the maximum received timing difference from MeNB and SeNB.
Proposal 2: If RAN1 provides for the clarification of the two working assumptions, and if it is indeed necessary to determine the value of X from the synchronization between MeNB and SeNB, the value of X may be determined based on existing cell synchronization requirements for TDD system. There should be no new synchronization requirements between MeNB and SeNB for supporting dual connectivity.
Summary 
In this paper, we discussed on the RAN1 LS [1]. We propose:
Proposal 1: Send a reply LS to RAN1 for the clarification of the two working assumptions. From the working assumption that dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB, it seems no need to have the other working assumption where UE can assume the maximum received timing difference from MeNB and SeNB.
Proposal 2: If RAN1 provides for the clarification of the two working assumptions, and if it is indeed necessary to determine the value of X from the synchronization between MeNB and SeNB, the value of X may be determined based on existing cell synchronization requirements for TDD system. There should be no new synchronization requirements between MeNB and SeNB for supporting dual connectivity.
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