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1
Introduction
This document captures agreements reached at RAN3#83 for the baseline stage 2 CR against TS 36.300 on Dual Connectivity.
2
Agreements
<<<<<<<<<<<<<<<<<<<< First Modification   >>>>>>>>>>>>>>>>>>>>

4.x
Support for Dual Connectivity
4.x.y
Architecture
The overall E-UTRAN architecture as specified in section 4 and depicted in Figure 4-1 is applicable for dual connectivity as well.

eNBs involved in dual connectivity for a certain UE may assume two different roles: an eNB may either act as a Master eNB (MeNB) or as a Secondary eNB (SeNB). In dual connectivity a UE is connected to one MeNB and one SeNB.
E-UTRAN Control Plane for dual connectivity

Inter-eNB control plane signalling for dual connectivity is performed by means of X2 interface signalling. Control plane signalling towards the MME is performed by means of S1 interface signalling. There is only one S1-MME connection per UE between the MeNB and the MME. Each eNB should be able to handle UEs autonomously, i.e. provide the PCell to some UEs while acting as SeNB for others. Each eNB involved in dual connectivity for a certain UE owns its radio resources and is primarily responsible for allocating radio resources of its cells, respective coordination between MeNB and SeNB is performed by means of X2 interface signalling.

Figure 4.x.y-1 shows C-plane connectivity of eNBs involved in dual connectivity for a certain UE: The MeNB is C-plane connected to the MME via S1-MME, the MeNB and the SeNB are interconnected via X2-C.
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Figure 4.x.y-1: C-Plane connectivity of eNBs involved in dual connectivity
E-UTRAN User Plane for dual connectivity

Figure 4.x.y-2 shows U-plane connectivity of eNBs involved in dual connectivity for a certain UE. U-plane connectivity depends on the bearer option configured:
-
For MCG bearers, the MeNB is U-plane connected to the S-GW via S1-U, the SeNB is not involved in the transport of user plane data.

-
The bearer split option allows splitting resources for a single EPS-bearer between the MeNB and the SeNB. For split bearers, the MeNB is U-plane connected to the S-GW via S1-U and in addition, the MeNB and the SeNB are interconnected via X2-U. 
-
For SCG bearers, the SeNB is directly connected with the S-GW via S1-U. 
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Figure 4.x.y-2: U-Plane connectivity of eNBs involved in dual connectivity.
<<<<<<<<<<<<<<<<<<<< Next Modification   >>>>>>>>>>>>>>>>>>>>

20
X2 Interface

20.1
User Plane
The X2 user plane interface (X2-U) is defined between eNBs. The X2-U interface provides non guaranteed delivery of user plane PDUs. The user plane protocol stack on the X2 interface is shown in Figure 20.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs.

The X2-UP interface protocol stack is identical to the S1-UP protocol stack. 
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Figure 20.1-1: X2 Interface User Plane (eNB-eNB)
Editor’s Note:
It is expected that support of dual connectivity requires additional text and modifications for the transport of PDCP-PDUs and flow control.
20.2
Control Plane

The X2 control plane interface (X2-CP) is defined between two neighbour eNBs. The control plane protocol stack of the X2 interface is shown on Figure 20.2-1 below. The transport network layer is built on SCTP on top of IP. The application layer signalling protocol is referred to as X2-AP (X2 Application Protocol).
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Figure 20.2-1: X2 Interface Control Plane

A single SCTP association per X2-C interface instance shall be used with one pair of stream identifiers for X2-C common procedures. Only a few pairs of stream identifiers should be used for X2-C dedicated procedures.

Source-eNB communication context identifiers that are assigned by the source-eNB for X2-C dedicated procedures, and target-eNB communication context identifiers that are assigned by the target-eNB for X2-C dedicated procedures, shall be used to distinguish UE specific X2-C signalling transport bearers. The communication context identifiers are conveyed in the respective X2AP messages.

RNs terminate X2-AP. In this case, there is one X2 interface relation between the RN and the DeNB.

20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
Handover cancellation.

-
Support of Dual Connectivity for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SeNB.
-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding.
-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.
-
Load Management;
-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation.
<<<<<<<<<<<<<<<<<<<< End of Modifications  >>>>>>>>>>>>>>>>>>>>
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