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1 Introduction

In this contribution we provide text proposal for the stage 2 description of the X2 interface to be included in TS 36.300. As there are still a number of open issues and FFS items regarding the X2 interface, this proposal should not be seen as a final and complete description, changes and additions can be made later on as the work proceeds.
2 X2 Interface
In this subclause the protocol stacks on the X2 interface and the procedures of the X2 interface including user plane and control plane are discussed.
2.1 User Plane
The X2 user plane interface (X2-UP) is defined between two neighbouring eNodeB’s. The X2-UP interface provides unreliable transfer of user plane PDUs from the source eNodeB to the target eNodeB during intra-LTE handover. The user plane protocol stack on the X2 interface is shown in Figure 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.
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Figure 2: X2 Interface User Plane
2.2 Control Plane

The X2 control plane interface (X2-CP) is defined between two neighbour eNodeB’s. The control plane protocol stack of the X2 interface is shown in Figure 2. The transport network layer is built on IP transport similarly to the user plane but for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as X2-AP (X2 Application Protocol).

[image: image2.emf] 

SCTP  

IP  

Data link layer  

X2 - AP  

Physical  layer  


Figure 2: X2 Interface Control Plane

The SCTP layer provides the guaranteed delivery of application layer messages. It may also provide the functionality of addressing the UE context, assuming that a dedicated SCTP connection is established for the particular UE making the handover and maintained for the duration of the handover. Currently, it is FFS whether the UE context addressing should be provided by SCTP or by the application protocol (X2-AP).

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs. The use of IP multicast in the control plane is not considered.
2.3 X2-CP Procedures
The following functions and procedures are supported on the X2-CP interface.
Handover Resource Allocation
This procedure is used by the source eNodeB to request the preparation of a handover at the target eNodeB. The source eNodeB transfers the UE context to the target eNodeB and the target eNodeB provides any information in the response that is necessary for the UE to make the switch to the target cell.
Handover Complete

This procedure is used by the target eNodeB to indicate the successful completion of the handover to the source eNodeB. This procedure is invoked at the target eNodeB after the UE has arrived in the target cell. 

Handover Cancel

This procedure can be used by the source eNodeB to cancel the execution of a handover during or after the Handover Resource Allocation procedure.
Direct Signalling Transfer (FFS)
This procedure is needed if the forwarding of CN information during handovers will be supported. It is currently FFS whether CN information forwarding will be supported.
Measurement Request

The Measurement Request procedure is used by the initiating eNodeB to request certain eNodeB measurements performed, ordered or received by the receiving eNodeB (either by itself or by served UEs). The measurements in this context should be interpreted in a broader sense, meaning that the requested measurements may ask for eNodeB internal status information, such as the resource status of the eNodeB. The issuing eNodeB specifies whether it wants periodic and/or event triggered measurement reporting. The initiating eNodeB may also use this procedure to identify itself as an interested receiver of measurement results obtained by the receiving eNodeB. The receiving eNodeB may accept or reject such request. 
Measurement Report
The Measurement Report procedure is used by the reporting eNodeB to report measurement data to other eNodeBs. Such other eNodeBs have used the Measurement Request procedure to identify themselves as receivers of measurement reporting.
Measurement Request Cancel
The Measurement Request Cancel procedure allows the issuing eNodeB to deregister from measurement reporting and to indicate that it wants to discontinue receiving measurement reports.
Measurement Report Failure
The Measurement Report Failure procedure can be used by the reporting eNodeB to indicate to the receiving eNodeB that it can no longer report the requested measurements. 

Resource Block Restriction Request (FFS)
The Resource Block Restriction Request procedure is used by the issuing eNodeB to request certain restrictions on specified resource blocks at the receiving eNodeB. Such restrictions may imply limitations on the applied power level to certain resource blocks or may indicate to the receiving eNodeB to defer completely from the use of certain resource blocks. This procedure may also be used to update such restrictions and thereby to indicate that usage restrictions are cancelled. The receiving eNodeB may reject or ignore the Resource Block Restriction Indication. It is FFS whether such a procedure is needed.
3 Conclusion

We propose to add the text in Section 2 above to Section 4.2.2 of TS 36.300.
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