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16.x
Stand-Alone NPN

16.x.x1
Self-Configuration of S-NPN functions

Self-configuration of NG interface builds on existing functionality including functions described in section 15. An NG-RAN node and an AMF exchange information to associate an NG interface instance with the appropriate S-NPN ID(s).

Editor’s note: it is FFS if an NG interface instance can be associated with multiple S-NPN ID(s).

The NG-RAN node informs the AMF of the SNPN ID selected by the UE. 
Self-configuration of Xn interface builds on existing functionality including functions described in section 15. NG-RAN nodes exchange information to associate an Xn interface instance with the appropriate S-NPN ID(s).

Editor’s note: it is FFS if an Xn interface instance can be associated with multiple S-NPN ID(s).

16.x.x2
Access Control

During the establishment of the UE-associated logical NG-connection towards the 5GC, the AMF checks that the NG interface instance over which the establishment is requested corresponds to an SNPN which is allowed for the UE.

During the establishment of the UE-associated logical NG-connection towards the 5GC originating from a PLMN cell, the AMF checks that the UE is allowed to access non-SNPN cells.  

If the UE is accessing the network via a non-SNPN cell and the UE is not allowed to access non-SNPN cells, the AMF triggers the UE Context Release procedure and informs the NG-RAN node with an appropriate cause value in the release message.
If the check is successful, the AMF sets up the UE-associated logical NG-connection and provides the NG-RAN node with the mobility restrictions applicable for the SNPN.
If the check is not successful, the AMF triggers the UE Context Release procedure and informs the NG-RAN node with an appropriate cause value in the release message. 
Editor’s Note: reference to TS 23.501 to be added.

16.x.2
Mobility

16.x.2.1
Mobility Principles

1. Editor’s note: describe the general principles of mobility for Stand-Alone NPN. This should cover, intra-frequency, inter-frequency and inter-RAT [RAN2].

16.x.2.2
Idle Mode

2. Editor’s note: describe inbound and outbound mobility in IDLE [RAN2].

16.x.2.3
Inactive Mode

3. Editor’s note: describe inbound and outbound mobility in INACTIVE [RAN2].

16.x.2.4
Connected Mode

4. Editor’s note: describe inbound and outbound mobility in CONNECTED [RAN2]. Impacts to Xn/NG procedures including data forwarding [RAN3].

The NG-RAN node has received the mobility restrictions of a given UE from the AMF at the time of UE context creation. As part of these mobility restrictions it has received the serving SNPN ID for this UE. 

The NG-RAN node is also aware of the list of SNPN ID(s) supported by the candidate target cells.

At the time of handover, the source NG-RAN node determines the target cell by selecting among the candidate target cells one cell for which the list of supported SNPN ID(s) matches the serving SNPN ID. 

The target NG-RAN node performs access control. In case it cannot accept the handover for the serving SNPN the target NG-RAN node fails the handover including the appropriate cause value.

16.x.x3
Paging

When receiving a paging message over an NG interface instance corresponding to an SNPN, the NG-RAN node may do some paging optimization by avoiding to page in cells which are not compatible with this SNPN. 

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the serving SNPN ID so that the neighbour NG-RAN node can do some paging optimization by avoiding to page in cells which are not compatible with the received SNPN ID.  

Next change
16.y
Public Network Integrated NPN
16.y.y1
Self-Configuration of PNI NPN functions

Self-configuration of NG interface builds on existing functionality including functions described in section 15.

The NG-RAN node informs the AMF of the list of supported CAG ID(s) per cell in the appropriate NG interface management procedures.


Self-configuration of Xn interface builds on existing functionality including functions described in section 15.

Each NG-RAN node informs the connected neighbour NG-RAN nodes of the list of supported CAG ID(s) per cell in the appropriate Xn interface management procedures.

16.y.y2
Access Control

During the establishment of the UE-associated logical NG-connection towards the 5GC originating from a PLMN cell, the AMF checks that the UE is allowed to access non-CAG cells.  

If the UE is accessing the network via a non-CAG cell and the UE is not allowed to access non-CAG cells, the AMF triggers the UE Context Release procedure and informs the NG-RAN node with an appropriate cause value in the release message.
During the establishment of the UE-associated logical NG-connection towards the 5GC originating from a CAG cell, the AMF checks that the UE is allowed to access at least one of the CAGs which are signalled as supported by the CAG cell.   

If the check is successful, the AMF sets up the UE-associated logical NG-connection and provides the NG-RAN node with the list of CAGs allowed for the UE and, whether the UE is allowed to access non-CAG cells. This information is used by the NG-RAN for access control of subsequent mobility.
If the check is not successful, the AMF triggers the UE Context Release procedure and informs the NG-RAN node with an appropriate cause value in the release message. 
Editor’s Note: reference to TS 23.501 to be added.

16.y.2
Mobility

16.y.2.1
Mobility Principles

1. Editor’s note: describe the general principles of mobility for Public Network Integrated NPN. This should cover, intra-frequency, inter-frequency and inter-RAT [RAN2].

16.y.2.2
Idle Mode

2. Editor’s note: describe inbound and outbound mobility in IDLE [RAN2].

16.y.2.3
Inactive Mode

3. Editor’s note: describe inbound and outbound mobility in INACTIVE [RAN2].

16.y.2.4
Connected Mode

4. Editor’s note: describe inbound and outbound mobility in CONNECTED [RAN2]. Impacts to Xn/NG procedures including data forwarding [RAN3].

The source NG-RAN node has received the PNI-NPN mobility restrictions of a given UE from the AMF at the time of UE context creation. As part of these mobility restrictions it has received the CAGs allowed for the UE and whether the UE can also access PLMN cells. 

The source NG-RAN node is also aware of the list of CAG IDs supported by the candidate target cells which are CAG cells.

At the time of handover, the source NG-RAN node determines a target cell among the candidates which is compatible with the received PNI-NPN restrictions. 

At incoming handover, the target NG-RAN node receives the PNI-NPN mobility restrictions from the AMF and checks that the selected target cell is compatible with the received mobility restrictions. 

16.y.y3
Paging

The NG-RAN node may receive a paging message including the list of CAGs allowed for the UE, and whether the UE is allowed to access PLMN cells. The NG-RAN node may use this information to do some paging optimization by avoiding to page in cells on which the UE is not allowed to camp.   

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the list of CAGs allowed for the UE, and whether the UE is allowed to access PLMN cells. The neighbour NG-RAN node may use this information to do some paging optimization by avoiding to page in cells on which the UE is not allowed to camp.     
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