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1
Introduction

This is the stage 2 TP following discussions on R3-17xxxx.
2
TP for stage 2 (38.800)

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
X
Support for self-configuration and self-optimization of gNBs
X.1
Definitions

This concept includes several different functions from gNB/eNB activation to radio parameter tuning. Figure X.1-1 is a basic framework for all self-configuration /self-optimization functions.

Self-configuration process is defined as the process where newly deployed nodes are configured by automatic installation procedures to get the necessary basic configuration for system operation.

This process works in pre-operational state. Pre-operational state is understood as the state from when the eNB/gNB is powered up and has backbone connectivity until the RF transmitter is switched on.

As described in Figure 21.1, functions handled in the pre-operational state like:

-
Basic Setup; and

-
Initial Radio Configuration.

are covered by the Self Configuration process.

Self-optimization process is defined as the process where UE & eNB/gNB measurements and performance measurements are used to auto-tune the network.

This process works in operational state. Operational state is understood as the state where the RF interface is additionally switched on.

As described in Figure X.1, functions handled in the operational state like:

-
Optimization / Adaptation

are covered by the Self Optimization process.
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Figure 22.1-1: Ramifications of Self-Configuration /Self-Optimization functionality
X.2
UE Support for self-configuration and self-optimisation

UE shall support measurements and procedures which can be used for self-configuration and self-optimisation of the E-UTRAN system.
-
UE shall support measurements and measurement reporting to support self-configuration and self-optimisation of the E-UTRAN system. Measurements and reports used for the normal system operation, should be used as input for the self-configuration and self-optimisation process as far as possible. 

-
The network is able to configure the measurements and the reporting for self-configuration and self-optimisation support by RRC signalling messages.


X.3
Self-configuration

X.3.1
Dynamic configuration of the NG-C interface

X.3.1.1
Prerequisites

The following prerequisites are assumed:

-
An initial remote IP end point to be used for SCTP initialisation is provided to the gNB for each AMF the gNB is supposed to connect to.

How the gNB gets the remote IP end point(s) and its own IP address are outside the scope of this specification.


X.3.1.2
SCTP initialization

For each AMF the eNodeB/gNB tries to initialize a SCTP association as described in IETF RFC 4960 [X], using a known initial remote IP Endpoint as the starting point, until SCTP connectivity is established.


X.3.1.3
Application layer initialization

Once SCTP connectivity has been established, the gNB and the AMF shall exchange application level configuration data over the NG-C application protocol with the NG Setup Procedure, which is needed for these two nodes to interwork correctly on the NG interface.

-
The gNB provides the relevant configuration information to the AMF, which includes list of supported TA(s), etc.

-
The AMF provides the relevant configuration information to the gNB, which includes PLMN ID, etc.

-
When the application layer initialization is successfully concluded, the dynamic configuration procedure is completed and the NG-C interface is operational.

Editor’s Note: text similar to TS 36.300 seems to be sufficient description on that level, further input is FFS.
X.3.2
Dynamic Configuration of the Xn interface

X.3.2.1
Prerequisites

The following prerequisites are necessary:

-
An initial remote IP end point to be used for SCTP initialisation is provided to the gNB.

X.3.2.2
SCTP initialization

Editor’s Note: This is a place holder, text similar to section 22.3.2.2 of TS 36.300.
X.3.2.3
Application layer initialization

Once SCTP connectivity has been established, the gNB and its candidate peer gNB are in a position to exchange application level configuration data over the Xn application protocol needed for the two nodes to interwork correctly on the Xn interface.

-
The eNB/gNB provides the relevant configuration information to the candidate eNB/gNB, which includes served cell information, etc.

-
The candidate eNB/gNB provides the relevant configuration information to the initiating eNB/gNB, which includes served cell information, etc.

-
When the application layer initialization is successfully concluded, the dynamic configuration procedure is completed and the Xn interface is operational.

- 
eNBs/gNBs shall keep neighbouring eNBs/gNBs updated with the complete list or part of served cells while the Xn interface is operational.


X.3.3
Automatic Neighbour Relation Function

X.3.3.1
General

The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). Figure X.3.3.1-1 shows ANR and its environment:
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Figure X.3.3.1-1: Interaction between eNB/gNB and O&M due to ANR

The ANR function resides in the eNB/gNB and manages the conceptual Neighbour Relation Table (NRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NRT. ANR also contains the Neighbour Removal Function which removes outdated NRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.

A Neighbour cell Relation (NR) in the context of ANR is defined as follows:

An existing Neighbour Relation from a source cell to a target cell means that eNB/gNB controlling the source cell:

a) Knows the ECGI/CGI and PCI of the target cell.
Editor’s Note:Whether there is other identity for the target cell is FFS
b)
Has an entry in the Neighbour Relation Table for the source cell identifying the target cell.

c)
Has the attributes in this Neighbour Relation Table entry defined, either by O&M or set to default values.

For each cell that the eNB/gNB has, the eNB/gNB keeps a NRT, see Figure 22.3.2a-1. For each NR, the NRT contains the Target Cell Identifier (TCI), which identifies the target cell. For NG-RAN, the TCI corresponds to the NG-RAN Cell Global Identifier and Physical Cell Identifier (PCI) of the target cell. Furthermore, each NR has three attributes, the NoRemove, the NoHO and the NoXn attribute. These attributes have the following definitions:

-
No Remove: If checked, the eNB/gNB shall not remove the Neighbour cell Relation from the NRT.

-
No HO: If checked, the Neighbour cell Relation shall not be used by the eNB/gNB for handover reasons.

-
No Xn: If checked, the Neighbour Relation shall not use an Xn interface in order to initiate procedures towards the eNB/gNB parenting the target cell.

Neighbour cell Relations are cell-to-cell relations, while an Xn link is set up between two eNBs/gNBs. Neighbour cell Relations are unidirectional, while an Xn link is bidirectional.

NOTE:
The neighbour information exchange, which occurs during the Xn Setup procedure or in the eNB/gNB Configuration Update procedure, may be used for ANR purpose.

The ANR function also allows O&M to manage the NRT. O&M can add and delete NRs. It can also change the attributes of the NRT. The O&M system is informed about changes in the NRT.


X.3.3.2
Intra-system – intra NR Automatic Neighbour Relation Function
Editor’s Note: If PCI concept is inherited by NR (and there is some likelihood that this is the case), probably this chapter can be merged with the intra-E-UTRA chapter. Expected to contain similar text (apart from interface and RAT specific adaptations) section 22.3.3 of TS 36.300.
Editor’s Note:Further description depends on the input from RAN1/RAN2
X.3.3.3
Intra-system – intra E-UTRA Automatic Neighbour Relation Function

Editor’s Note: Expected to contain the  text similar as section 22.3.3 of TS 36.300.
Editor’s Note:Further description depends on the input from RAN1/RAN2
X.3.3.4
Intra-system – inter RAT Automatic Neighbour Relation Function
Editor’s Note: This could be a short chapter describing the necessity for UEs to report inter-RAT neighbours within the NG RAN. 
Editor’s Note:Further description depends on the input from RAN1/RAN2
X.3.3.5
Inter-system Automatic Neighbour Relation Function
Editor’s Note: This chapter to show inter-RAT (NR-E-UTRA) and intra-RAT (E-UTRA – E-UTRA) ANR between NG-RAN and E-UTRAN (only). 
Editor’s Note:Further description depends on the input from RAN1/RAN2
X.3.6
Xn-C TNL address discovery

X.3.6.1
Xn-C TNL address discovery of candidate gNB via the NG interface

If the gNB is aware of the gNB ID of the candidate gNB (e.g. via the ANR function) but not of a TNL address suitable for SCTP connectivity, then the gNB can utilize the 5G CN (an AMF it is connected to) to help resolving the TNL address as follows:

-
The eNB/gNB sends the eNB CONFIGURATION TRANSFER message to the MME to request the TNL address of the candidate eNB/gNB, and includes relevant information such as the source and target eNB/gNB ID.

-
The AMF relays the request by sending the MME CONFIGURATION TRANSFER message to the candidate eNB/gNB identified by the target eNB/gNB ID.

-
The candidate eNB/gNB responds by sending the eNB CONFIGURATION TRANSFER message containing one or more TNL addresses to be used for SCTP connectivity with the initiating eNB/gNB, and includes other relevant information such as the source and target eNB/gNB ID.

-
The AMF relays the response by sending the MME CONFIGURATION TRANSFER message to the initiating eNB/gNB identified by the target eNB/gNB ID.
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