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1
Introduction
Last meeting there were discussions regarding the nature of the Xn interface and whether it is necessary to introduce a new interface and a new application protocol for signalling between MeNBs and SeNBs or if Xn interface functions could be implemented on top of X2AP. This document discusses this matter.
2
Discussion
Challenges for small cell scenarios as documented in TR 36.842 [1] are supposed to be solved by means of “dual connectivity” (DC), a concept which foresees a UE to consume radio resources provided by at least 2 different network points. Those network points are controlled by one Master eNB (MeNB) and at least one Secondary eNB (SeNB).

eNBs which can assume a role as an MeNB or as an SeNB are currently defined to be interconnected via the “Xn” interface.

RAN2 has performed discussions on the radio interface protocol architecture, current status is captured in TR 36.842 [1]. 

The Xn interface is supposed to provide – dependent on the solution – connectivity between an MeNB and an SeNB for user plane traffic and control plane signalling.

There are on-going discussions on how to co-ordinate resources provided by the eNBs involved in dual connectivity, how in general RRM among those eNBs should work, etc.

Example message flows based on findings captured in [1] have been provided to this meeting in [2] and may serve as a means to gain a first guess which kind of control signalling might be needed on Xn.

Preliminary list of assumed Xn control plane elements necessary to support dual connectivity:

a)
Request resources for offloading from an appropriate eNB
-
Triggered by an eNB, able to assume an MeNB role, towards an eNB, able to assume an SeNB role.

-
This procedure may either establish an UE specific Xn signalling connection or operates on an existing one. The UE specific Xn signalling connection remains established as long as the SeNB provides resources for dual connectivity.

b)
Modification of SeNB resources

-
May be triggered by an SeNB or MeNB (Note: the latter case is not shown in [2]).

c)
Release of SeNB resources

-
May be triggered by an SeNB or MeNB, removes the UE-associated Xn signalling connection.

d)
Indication that the SeNB detected that the UE has started to utilise the established or modified SeNB resources.

-
In the message flows shown in [2], this indication also serves to terminate the offloading/modification towards the MeNB

-
triggered by the SeNB.

e)
Exchange of the UE’s current radio resources configuration at the eNBs involved in dual connectivity between an MeNB and an SeNB.

-
triggered by either the SeNB or MeNB (Note: the latter case is not shown in [2]).

f)
Signalling that might be needed to handover the MeNB role while keeping resources at an SeNB.

-
this involves establishing a new Xn UE-associated signalling connection between the target MeNB and the SeNB and a trigger to take it into use.

The nature of the assumed protocol elements is very similar to UE specific functions defined on Iur. One could state that introducing protocol functions for dual connectivity within X2AP would lead to the support of two different kinds of mobility within the same application protocol, while still retaining the involved eNBs at the same hierarchical level.

For now, we do not foresee any major drawback by introducing DC functions within X2AP.

Assuming an architecture with two distinct interfaces, Xn and X2, and two corresponding application protocols may lead to undesired inter-dependencies, e.g. in case the Xn functions should rely on information exchanged between X2-connected eNBs by means of generic X2 functions like X2 setup etc. Further, SON-like functions might need to be defined for dual connectivity that might be useful for non-DC functions as well, or that could be easily defined on already existing X2 functions. 

For the reasons mentioned above, would see some drawbacks by defining a new application protocol for DC functions.

3
Proposal
Agree that no new interface is introduced to interconnect eNBs for dual connectivity and that consequently related Xn protocol functions are specified within X2AP.
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