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3GPP TS 38.300: "NR; Overall description; Stage-2".
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3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR Multi-connectivity; Stage 2".
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6.2.1
Principle of handling Application Protocol Identities

Editor Note: the description of APID need to check if duplication text with other specifications (FFS)
An Application Protocol Identity (AP ID) is allocated when a new UE-associated logical connection is created in either an gNB or an AMF. An AP ID shall uniquely identify a logical connection associated to a UE over the NG interface or Xn interface within a node (gNB or AMF). Upon receipt of a message that has a new AP ID from the sending node, the receiving node shall store the AP ID of the sending node for the duration of the logical connection. The receiving node shall assign the AP ID to be used to identify the logical connection associated to the UE and include it as well as the previously received new AP ID from the sending node, in the first returned message to the sending node. In all subsequent messages to and from sending node, both AP IDs of sending node and receiving node shall be included. 

The definitions of AP IDs as used on NG interface or Xn interface or F1 interface are shown below:

gNB UE NGAP ID:

An gNB UE NGAP ID shall be allocated so as to uniquely identify the UE over the NG interface within an gNB. When an AMF receives an gNB UE NGAP ID it shall store it for the duration of the UE-associated logical NG-connection for this UE. Once known to an AMF this is included in all UE associated NG-AP signalling. 
The gNB UE NGAP ID shall be unique within the gNB logical node.
AMF UE NGAP ID:

An AMF UE NGAP ID shall be allocated so as to uniquely identify the UE over the NG interface within the AMF. When an gNB receives AMF UE NGAP ID it shall store it for the duration of the UE-associated logical NG-connection for this UE. Once known to an gNB this ID is included in all UE associated NG-AP signalling. 
The AMF UE NGAP ID shall be unique within the AMF logical node.
Old gNB UE XnAP ID:

An Old gNB UE XnAP ID shall be allocated so as to uniquely identify the UE over the Xn interface within a source gNB. When a target gNB receives an Old gNB UE XnAP ID it shall store it for the duration of the 
UE-associated logical Xn-connection for this UE. Once known to a target gNB this ID is included in all UE associated Xn-AP signalling. The Old gNB UE XnAP ID shall be unique within the gNB logical node.
New gNB UE XnAP ID: 

A New gNB UE XnAP ID shall be allocated so as to uniquely identify the UE over the Xn interface within a target gNB. When a source gNB receives a New gNB UE XnAP ID it shall store it for the duration of the 
UE-associated logical Xn-connection for this UE. Once known to source gNB this ID is included in all UE associated Xn-AP signalling. The New gNB UE XnAP ID shall be unique within the gNB logical node.
MgNB UE XnAP ID:

A MgNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a MgNB for dual connectivity. When a SgNB receives a MgNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a SgNB this ID is included in all UE associated Xn-AP signalling. The MgNB UE XnAP ID shall be unique within the gNB logical node.
MeNB UE XnAP ID:

A MeNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a MeNB connected to 5GC for MR-DC. When a SgNB receives a MeNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a SgNB this ID is included in all UE associated Xn-AP signalling. The MeNB UE XnAP ID shall be unique within the eNB logical node.
SgNB UE XnAP ID:

A SgNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a SgNB for dual connectivity. When a MgNB receives a SgNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a MgNB this ID is included in all UE associated Xn-AP signalling. The SgNB UE XnAP ID shall be unique within the gNB logical node.
SeNB UE XnAP ID:

A SeNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a SeNB connected to 5GC for MR-DC. When a MgNB receives a SeNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a MgNB this ID is included in all UE associated Xn-AP signalling. The SeNB UE XnAP ID shall be unique within the eNB logical node.
gNB-CU UE F1AP ID:
Refer to TS 38.473 [xx]
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6.4
UE associations in gNB

Editor Note: This subclause shows those principle of UE Associations in gNB e.g. gNB UE Association, UE Context etc.

There are several types of UE associations needed in the gNB: the "gNB UE context" used to store all information needed for a UE and the associations between the UE and the logical NG and Xn connections used for NG/Xn-AP UE associated messages. An "gNB UE context" exists for a UE in CM_CONNECTED, and may continue to exist after the UE transitions to CM_IDLE if the UE was enabled to use User Plane CIoT EPS Optimization (see TS 23.xxx [x]). (FFS for User Plane CIoT)
Definitions:

gNB UE context: 
An gNB UE context is a block of information in an gNB associated to one UE. The block of information contains the necessary information required to maintain the NG-RAN services towards the active UE. An gNB UE context is established when the transition to active state for a UE is completed or in target gNB after completion of handover resource allocation during handover preparation, in which case at least UE state information, security information, UE capability information and the identities of the UE-associated logical NG-connection shall be included in the gNB UE context. If the UE is enabled to use User Plane CIoT 5GC Optimization (see TS 23.xxx [x]) the UE-associated logical NG-connection may be kept after the UE transitions to CM_IDLE. (FFS for the User Plane CIoT)
For Dual Connectivity and MR-DC, an gNB UE context is also established in the SgNB after completion of SgNB Addition Preparation.
UE-associated logical NG-connection/ UE-associated logical Xn-connection / UE-associated logical F1-connection: 

On the logical NG or Xn or F1 connection, control plane messages (NGAP, XnAP, F1AP) associated with the UE are sent. 
This connection is established during the first NG/XnAP/F1AP message exchange between the NG/Xn/F1 peer nodes. 
The connection is maintained as long as UE associated NG/XnAP/F1AP messages need to be exchanged over NG/Xn/F1.  

The UE-associated logical NG-connection uses the identities AMF UE NGAP ID and gNB UE NGAP ID. 

The UE-associated logical Xn-connection uses the identities Old gNB UE XnAP ID and New gNB UE XnAP ID, or MgNB UE XnAP ID and SgNB UE XnAP ID. 

The UE-associated logical F1-connection uses the identities gNB-CU UE F1AP ID. 

When a node (AMF or gNB) receives a UE associated NG/XnAP/F1AP message the node retrieves the associated UE based on the NG/XnAP/F1AP ID.
UE-associated signalling: 

UE-associated signalling is an exchange of NG/XnAP/F1AP messages associated with one UE over the UE-associated logical NG/Xn/F1-connection.

NOTE:
The UE-associated logical NG-connection may exist before the gNB UE context is setup in gNB. 

The UE-associated logical Xn-connection may exist before the gNB UE context is setup in the target gNB.

The UE-associated logical F1-connection may exist before the gNB UE context is setup in the gNB-DU.(FFS including also description of UE Context in gNB-DU)
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