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1.	Introduction
The WI proposal [1] for Dual Connectivity for LTE was approved in RAN#62. One objective of this WI is Specify corresponding UE and eNB core requirements. The Way Forward on Dual Connectivity Capability [2] was agreed in RAN4#71AH, where it is stated that:
· Companies are encouraged to investigate the followings until RAN4 #72
· Requirements for both synchronised scenario and unsynchronised scenario
· What is difference between synchronised scenario and unsynchronised scenario
· RF, RRM core requirement, and implementation aspects should be taken into account 
· How much impact on core requirements and implementation is expected due to such the difference
 In this paper, we discuss the potential impact on BS core requirements for both synchronised scenario and unsynchronised scenario, and provide our recommendations on specifying the BS core requirements in the RAN4 specifications.

2.	Discussions
It is stated in the agreed way forward [2] that:
· Definition
· Synchronized scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 33us. 
· Unsynchronised scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 500us.
· If the maximum received subframe boundary timing difference at the ue is less than 33us, it is FFS.
For the unsynchronised scenario, the 500us should be viewed as a design parameter for UE receiver window for the signals received from the two distinct schedulers, located in Master and Secondary eNBs (PCell and pSCell), and hence should not be used to induce any synchronization requirement between the Master and Secondary eNBs.
On the other hand, for the synchronised scenario, the 33us was derived assuming [3]:
· The maximum relative propagation time difference of 30 µs between PCell and pSCell for inter-band non-collocated scenario, and
· The maximum transmit timing misalignment of 3µs between Pcell and pSCell.
· This is not a network-wide synchronization assumption.
Hence there is an assumption that the maximum transmit timing misalignment between Pcell and pSCell is 3µs for the synchronised scenario. But whether and how to include this maximum transmit timing misalignment in the RAN4 specifications need to be discussed and agreed on. One option is to include the 33us maximum received subframe boundary timing difference as a side condition of the UE performance requirements for the synchronised scenario, another option is to specify the 3us maximum transmit timing misalignment as a BS requirement. Note that the BS maximum transmit timing misalignment requirement will only be required for UE designed for synchronized scenario, and it is not clear what proportion of the UE inside the network would be designed for synchronized scenario only. Therefore, to avoid mandating the BS to fulfil requirement that may not be required for the majority of the UE inside the network, we recommend that:
· The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as an optional requirement.
Note that the operators can request their BS vendors to fulfil this optional requirement, in alignment with the UE dual connectivity capability inside their network.
Moreover, currently all requirements in the BS RF core (TS 36.104) and test (TS 36.141) specifications are applied for signals from one BS only, while the maximum transmit timing misalignment requirement is applied for signals from two distinct BS (Pcell and pSCell). On the other hand, the cell phase synchronization accuracy (TDD) requirements between a pair of cells are specified in the RRM specification (TS 36.133). Therefore, to follow the current practice of requirement specification, we recommend that:
· The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should be specified in the RRM specification (TS 36.133).
Besides, the maximum transmit timing misalignment requirement is applied for signals from two distinct BS (Pcell and pSCell), which may be manufactured by two different vendors. Hence it is not straightforward to decide the responsible vendor(s) should the test fail on this requirement between two distinct BS from two different vendors. Also there is no conformance test specified in the RRM specification (TS 36.133) for the cell phase synchronization accuracy (TDD) requirements between a pair of cells [4]. Therefore, to avoid complicate test procedure and to follow the current practice of requirement specification, we recommend that:
· The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as a core requirement (without conformance test).

3.	Conclusions
In this paper, we have discussed the potential impact on BS core requirements for both synchronised scenario and unsynchronised scenario, and recommended:
1. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as an optional requirement.
2. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should be specified in the RRM specification (TS 36.133).
3. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as a core requirement (without conformance test).
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