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1  Introduction

New TS38.300 will be open as stage2 TS for NG-RAN, the Xn Interface functions and procedures needs to be captured as normative phase work.
2  Xn Interface functions and procedures for TS38.300

According to the description in [1], the proposed TP for Xn Interface functions and procedures to TS38.300 is shown as below:
---------------------------------------- Start of text proposal (1) ----------------------------------------------
X        Xn Interface
X.1      User Plane
The Xn user plane interface (Xn-U) is defined between two gNBs or one gNB and one eLTE eNB with each other. The Xn-U interface is also applicable for the connection between two eLTE eNBs. The Xn-U interface provides non guaranteed delivery of user plane PDUs. The user plane protocol stack on the Xn interface is shown in Figure X.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 Xn-U interface protocol stack is identical to the NG-U protocol stack.
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Figure X.1-1: Xn Interface User Plane
NOTE:
GTP-U is a baseline for Xn-U, however, later some enhancements or introduction of a new alternative protocol is still possible if justified.
X.1.1      Xn-UP functions

The Xn-U interface supports the following functions:

-
Data forwarding

-
Flow control
X.2      Control Plane
The Xn control plane interface (Xn-C) is defined between two neighbour NG-RAN nodes. The control plane protocol stack of the Xn interface is shown on Figure X.2-1 below. The transport network layer is built on SCTP on top of IP. The application layer signalling protocol is referred to as Xn-AP (Xn Application Protocol).
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Figure X.2-1: Xn Interface Control Plane
A single SCTP association per Xn-C interface instance shall be used with one pair of stream identifiers for Xn-C common procedures. Only a few pairs of stream identifiers should be used for Xn-C dedicated procedures.

X.2.1
     Xn-CP Functions
The XnAP protocol supports the following functions:

-
Xn interface management and error handling function to manage the Xn-C interface;
-
Error indication;

-
Setting up the Xn;

-
Resetting the Xn;

-
Updating the Xn configuration data;

-
Xn removal.

-
UE connected mode mobility management: function to manage the UE mobility for connected mode between nodes in the NG-RAN;
-
Handover preparation;

-
Handover cancellation.

-
UE context retrieval: function to retrieve UE context from another node in the NG-RAN;

-
Dual connectivity: function to enable usage of additional resources in a secondary node in the NG-RAN;

NOTE:
Dual connectivity between two gNBs can be discussed in normative phase..
-
Interference coordination: function to manage inter-cell interference;

-
Self-optimization: function to autonomously adapt radio parameters.
X.2.2      Xn-CP Procedures

This section describes Xn procedures. The Xn interface can terminate in an eLTE eNB or in a gNB. Therefore, Xn procedures apply to both an eLTE eNB and a gNB.
X.2.2.1        Xn Setup Procedure
The Xn Setup procedure is used to setup the Xn interface. The procedure enables exchange of configuration parameters between the NG-RAN nodes. If the candidate NG-RAN node2 cannot accept the setup it shall respond with an Xn SETUP FAILURE message with appropriate cause value.
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Figure X.2.2.1-1 Example of Xn Setup procedure
X.2.2.2        Xn Reset Procedure
The Xn Reset procedure is used to reset the Xn interface. The procedure is to align the resources between the NG-RAN nodes in the event of an abnormal failure. 
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Figure X.2.2.2-1 Example of Xn Reset procedure
X.2.2.3        Error Indication Procedure

The Error Indication procedure is initiated by a NG-RAN node to report detected errors in one incoming message, provided it cannot be reported by an appropriate failure message.
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Figure X.2.2.3-1 Example of Error indication
X.2.2.4        NG-RAN Configuration Update Procedure

The purpose of the NG-RAN Configuration Update procedure is to update configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn interface. If the NG-RAN node2 can not accept the update it shall respond with an NG-RAN NODE CONFIGURATION UPDATE FAILURE message and appropriate cause value.
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Figure X.2.2.4-1 Example of NG-RAN Configuration update
X.2.2.5        Xn Removal Procedure

The purpose of the Xn Removal procedure is to remove the signaling connection between two NG-RAN nodes in a controlled manner. If successful, this procedure removes the Xn signalling connection between them and may release all associated resources. If the candidate NG-RAN node2 cannot accept to remove the signaling connection with NG-RAN node 1 it shall respond with an Xn REMOVAL FAILURE message with an appropriate cause value.
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Figure X.2.2.5-1 Example of Xn Removal
X.2.2.6        Handover Preparation Procedure

The Handover Preparation procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If a failure occurs during the Handover Preparation, the target NG-RAN node shall send the HANDOVER PREPARATION FAILURE message to the source NG-RAN node with an appropriate Cause value.
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Figure X.2.2.6-1 Handover Preparation
X.2.2.7        Handover Cancel Procedure
The Handover Cancel procedure is used to enable a source NG-RAN node to cancel an ongoing handover preparation or an already prepared handover.
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Figure X.2.2.7-1 Handover Cancel
X.2.2.8        UE Context Release Procedure

For handover, the UE Context Release procedure is initiated by the target NG-RAN node to indicate to the source NG-RAN node that radio and control plane resources for the associated UE context are allowed to be released.
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Figure X.2.2.8-1 UE Context Release for handover
---------------------------------------- End of text proposal (1) ----------------------------------------------
Proposal: RAN3 is kindly asked to discuss and approve the proposed Stage2 TP for Xn Interface functions and procedures for TS38.300.
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