3GPP TSG-RAN WG3 Meeting #85
R3-141899
Dresden, Germany, 18th – 22nd August 2014
Agenda Item:
20.1.5
Source:
Ericsson
Title:
Further changes necessary to specifications to introduce an X2 UP protocol
Document for:
Discussions & Approval

1
Introduction

This document reviews all TSs that would be affected by the introduction of an X2 UP protocol as a protocol entity separated from GTP-U, and provides respective text proposals.
2
Discussion
This chapter provides text proposals for TS 36.300 [1], TS 36.401 [2] and TS 36.420 [3].
Note:
Subchapters of section 2 are highlighted in yellow in order to distinguish from section of the concerned TSs.
2.1
Text proposal for TS 36.300
<<<<<<<<<< begin of proposed changes >>>>>>>>>>

20.1
User Plane
The X2 user plane interface (X2-U) is defined between eNBs. The transport network layer of 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 radio network layer may contain the X2 user plane protocol.
The transport network layer of the X2-U interface protocol stack is identical to the S1-U protocol stack.
For dual connectivity, if X2-U user data bearers are associated with an E-RAB for which the split bearer option is configured, the X2-U interface protocol stack contains an X2 UP protocol entity conveying PDCP PDUs and providing radio network layer functions for flow control.
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Figure 20.1-1: X2 Interface User Plane (eNB-eNB)


<<<<<<<<<< end of proposed changes >>>>>>>>>>

2.2
Text proposal for TS 36.401.
<<<<<<<<<< begin of proposed changes >>>>>>>>>>

11.1
General protocol model for E-UTRAN interfaces

The general protocol model for E-UTRAN interfaces is depicted in figure 11.1-1, and described in detail in the following subclauses. The structure is based on the principle that the layers and planes are logically independent of each other. Therefore, as and when required, the standardization body can easily alter protocol stacks and planes to fit future requirements.
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Figure 11.1-1: General protocol model for E-UTRAN interfaces

11.1.1
Radio Network Layer (RNL) and Transport Network Layer (TNL)

The protocol structure consists of two main layers, Radio Network Layer (RNL) and Transport Network Layer (TNL). 
E-UTRAN functions are realized in the RNL and the TNL represents standard transport technology that is selected to be used for E-UTRAN.

11.1.2
Control plane

The control plane includes the Application Protocol (AP), i.e. S1AP and X2AP and the Signalling Bearer for transporting the AP messages.

The AP is used e.g. for setting up bearers (i.e. E-RAB) in the RNL. The bearer parameters in the AP are not directly tied to the user plane technology, but are rather general bearer parameters.
11.1.3
User plane

The user plane includes the data bearer(s) for the data stream(s). The data stream(s) is characterized by a tunnelling protocol in the TNL. For split bearers configured for dual connectivity a user plane protocol exists on X2-U.
11.2
Iuant interface - general principles
The Iuant interface for the control of RET antennas or TMAs is a logical part of the eNB.
<<<<<<<<<< end of proposed changes >>>>>>>>>>

2.3
Text proposal for TS 36.420.
<<<<<<<<<< begin of proposed changes >>>>>>>>>>

5
Functions of the X2 interface 
5.1
Function list

The list of functions on the X2 interface is the following:

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

-
Context transfer from source eNB to target eNB;

-
Control of user plane transport bearers between source eNB and target eNB;

-
Handover cancellation;

-
UE context release in source eNB.

-
Load Management

-
Inter-cell Interference Coordination

-
Uplink Interference Load Management;

-
Downlink interference avoidance.

-
General X2 management and error handling functions:

-
Error indication;

-
Reset.

-
Application level data exchange between eNBs

-
Trace functions

-
Data exchange for self-optimisation-
Data forwarding during handover and dual connectivity.
-
Conveying user data and respective flow control if split bearers are configured for dual connectivity.
5.2
Function description

5.2.1
Intra LTE-Access-System mobility support for ECM-CONNECTED UE 
This function allows the eNB to handover the control of a certain UE to another eNB.

5.2.1.1
Context transfer from source eNB to target eNB
This function allows transferring information required to maintain the E-UTRAN services for an UE in ECM-CONNECTED from source to target eNB.

5.2.1.2
Control of user plane transport bearers between source eNB and target eNB
This function allows establishing and releasing transport bearers between source and target eNB to allow for data forwarding. At most one user plane transport bearer per E-RAB allocated to the UE may be established for relaying DL data received from the EPC from the source eNB to the target eNB. At most one user plane transport bearer per E-RAB allocated to the UE may be established for relaying the UL data received from the UE from the source eNB to the target eNB.

5.2.1.3
Handover cancellation
This function allows informing an already prepared target eNB that a prepared handover will not take place. It allows releasing the resources allocated during a preparation.

5.2.1.4
UE context release in source eNB

This function allows the target eNB to trigger the release of the resources allocated to the UE in the source eNB.

5.2.2
Load management
This function allows exchanging overload and traffic load information between eNBs, such that the eNBs can control the traffic load appropriately. This information may be spontaneously sent to selected neighbour eNBs, or reported as configured by a neighbour eNB.

5.2.3
Inter-cell interference coordination
This function allows keeping inter-cell interference under control. For this neighbouring eNBs exchange appropriate information allowing that eNBs make radio resource assignments such that interference is mitigated.

5.2.3.1
Uplink interference load management

This function allows indicating an uplink interference overload and resource blocks especially sensitive to inter-cell interference between neighbouring eNBs, such that neighbour eNBs can co-ordinate with each other such that the mutual interference caused by their uplink radio resource allocations is mitigated.

5.2.3.2
Downlink interference avoidance

This function allows an eNB to inform its neighbour eNBs about downlink power restrictions in its own cells, per resource block or per subframe for interference aware scheduling by the neighbour eNBs.

5.2.4
General X2 management and error handling functions
These functions allow for managing of signalling associations between eNBs, surveying X2 interface and recovering from errors.

5.2.4.1
Error indication
This function allows the reporting of general error situations on application level.

5.2.4.2
Reset

This function allows an eNB1 to inform another eNB2 that it has recovered from an abnormal failure and that all the contexts (except the application level data – see section 5.2.6) related to eNB1 and stored in eNB2 shall be deleted, and the associated resources released.

5.2.5
Trace functions
Trace recoding sessions on E-UTRAN interfaces for a particular UE is initiated by the EPC. The trace initiation information is also propagated to the Target eNB during handover, attached to certain handover messages on X2.

5.2.6
Application level data exchange between eNBs

This function allows two eNBs to exchange application level data when an X2 connection is setup, and to update this information at any time.

5.2.7
Data exchange for self-optimisation

This function allows two eNBs to exchange information in order to support self-optimization functionality.

5.2.8
User plane
The user plane is used for data forwarding during X2 HO and dual connectivity. If split bearers are configured for dual connectivity, user data is conveyed and respective flow control functions are applied.
6
X2 interface protocols and protocol structure

6.1
General

There shall exist a clear separation between the Radio Network Layer and the Transport Layer. Therefore, the radio network signaling and X2 data streams are separated from the data transport resource and traffic handling as shown in Figure 6.1.1. 
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Figure 6.1.1: Separation of Radio Network Protocols and transport over X2

6.2
Radio signalling protocols 

6.2.1
X2AP protocol

The protocol responsible for providing signalling information across the X2 interface is called the X2 Application Protocol (X2AP). The X2AP is terminated by the two eNBs inter-connected via the X2 interface X2AP Procedure Modules. 

6.3
User plane protocol

6.3.1
Tunnelling protocol GTP-U

6.3.2
X2 UP protocol
This protocol entity exists if split bearers are configured for dual connectivity. The X2 UP protocol is terminated at the MeNB and the SeNB and is responsible for providing in-band information about successfully and unsuccessfully delivered user plane PDUs.
6.4
X2 interface protocol structure

The X2 interface protocol architecture consists of two functional layers:

-
Radio Network Layer, defines the procedures related to the interaction between eNBs. The radio network layer consists of a Radio Network Control Plane and a Radio Network User Plane.
-
The transport network layer provides services for user plane and signaling transport.
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Figure 6.4.1: X2 Interface protocol structure

7
Other X2 interface specifications

7.1
E-UTRAN X2 interface: X2 layer 1 (TS 36.421)

TS 36.421 [3] specifies the range of physical layer technologies that may be used to support the X2 interface.

7.2
E-UTRAN X2 interface:  X2 signaling transport (TS 36.422)

TS 36.422 [4] specifies how the X2AP signaling messages are transported over X2.

7.3
E-UTRAN X2 interface: X2 application protocol (X2AP) (TS 36.423)

TS 36.423 [5] specifies the radio network layer signaling procedures of the control plane between eNBs in E-UTRAN.

7.4
E-UTRAN X2 interface: X2 data transport (TS 36.424)

TS 36.424 [6] specifies the standards for user data transport protocols over the E-UTRAN X2 interface.
7.4a
E-UTRAN X2 interface: X2 UP protocol (TS 36.42x)

TS 36.42x [x]
 specifies the standards for the X2 UP protocol.
7.5
Summary of E-UTRAN X2 interface Technical Specifications

The relationship between the technical specifications that define the E-UTRAN X2 interface is shown in Figure 7.5.1.
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Figure 7.5.1: X2 Interface Technical Specifications

<<<<<<<<<< end of proposed changes >>>>>>>>>>

3
Proposal

It is proposed to discuss the text proposals provided in section 2.

If agreed, we expect the text proposal for TS 36.300 to be moved towards the “running stage 2 CR”, while we would provide formal CRs for TS 36.401 and TS 36.420.
4
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