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1
Discussion

SA2 has introduced the concept of support for Local Area Data Networks (LADN). The concept is based on the 5G System providing support for the UEs to connect to a LADN reachable within a certain area when the UE is within the area where the LADN is reachable.

In particular, the concept assumes that the 5G core network notifies the UE of the information for the specific local area Data Network which are available to the UE, with the intent of having the UE requesting a PDU session establishment for the available LADN while the UE is located in the area. However, the exact details of what information (e.g. granularity of location) is provided to the UE, when it is provided, and how it is provided are not defined.
A few observations are necessary:

· is the notification of the availability of LADN(s) specific to a UE based on the UE subscription? If so, the relevant subscription aspects are SM subscription access, since the ability of the UE to access any DN is indicated in SM information in the UDM profile and processed, according to the current mechanisms defined in 23.501, only by an SMF. The AMF does not process SM information. Therefore, the mechanism adopted for the support of LADN(s) and for notifying the UE of availability of LADNs must ensure maximum separation of MM and SM information and minimize the MM and SM interactions.

Conclusion 1: LADN availability in a given area served by a given AMF pool is static information based on OAM configuration in the AMF.

· What is the “location” in terms of LADN availability and in terms of where the UE can access a specific LADN? This depends on the specific LADNs: some LADNs may be available just in a single cell (e.g. a CSG cell), in a group of cells (e.g. covering an enterprise, or a shopping mall, or an airport), an entire tracking area, or an entire registration area. 
Conclusion 2: location for availability of LADNs needs further study but can be provided at least at tracking area level and cell ID level.
· Is the availability of a LADN a static information or a dynamic information?

· For non-roaming scenarios, whether a UE can access a specific LADN and in which location is based on two factors: the UE subscription to such LADN (which not a highly dynamic information) and the availability of the LADN in a specific location (which is also not a highly dynamic information, changes only when the operator modifies the connectivity and cell coverage). Both these information are available to the HPLMN a priori for non-roaming, therefore such information can be conveyed to the UE a priori and does not require dynamic signalling (e.g. at registration)
· For roaming scenarios: though in pre-Rel. 15 solutions (i.e. ANDSF) were developed for the use of WLAN considering that the HPLMN may have information about the VPLMNs, it is not always realistic to assume that, for LADNs, the HPLMN is capable of having up to date information about LADNs availability for VPLMNs. Moreover, LADNs valid in a HPLMN may not be valid in the VPLMN. Therefore, a semi-static configuration in the UE may not work for this case. 

· How can the LADN information be provided to the UE? Multiple options are possible:
· Policy configuration in the UE: 
· the HPLMN may configure the information on LADN availability via policy configuration (from the Home PCF). The UE attempts to connect to an LADN only if it is listed in the configured policy as being available in the current area. This however works only for the HPLMN since it is not realistic to assume the HPLMN is aware of LADN availability in VPLMNs.
· When the UE registers to a VPLMN, the UE receives a V-PCF policy for availability of LADNs in the VPLMN, and the V-PCF policy takes priority over any H-PCF policy that may be configured in the UE. This however means that an inbound roaming UE may receive a lot of information regarding LADNs that are not applicable to the inbound roaming UE, and may not be of any use to the UE at all

· However, especially in roaming scenarios, the specific availability of LADNs in the current area may not be knows to the PCF (e.g. in the HPLMN), or the PCF may not have up to date information wrt UPF connectivity. The AMF can be kept up to date via OAM and provide more precise information. 

· The AMF informs a UE performing a (re)registration of the list of available LADNs, including the location of the availability. The AMF provides information based on OAM configuration in the AMF, and is not per-subscriber. The UE attempts to connect to an LADN only if it is listed in the information available from the AMF. This works for non-roaming and for roaming cases, in case an HPLMN LADN is available in the VPLMN.
Conclusion 3: the network can provide LADN availability to the UE in MM signalling (e.g. at successful (re) registration) based on local configuration that is not per-subscriber
Conclusion 4: it shall be possible to provide an LADN policy to the UE via H-PCF that the UE shall use only when non-roaming
· When a PDU session to an LADN has been established and the UE moves outside the area of availability of the LADN, the UE shall not be allowed to attempt to exchange user plane traffic with the LADN. The 5G core network therefore explicitly releases the PDU session to inform the UE that the connectivity to the LADN is no longer available

· In order to avoid attempts for a UE to establish user plane resources for a PDU session to a LADN when the UE is outside the area of availability of the LADN, the UE shall not attempt to establish a PDU session to a LADN outside of the area of availability of the LADN. 
Conclusion 6: when the UE moves outside the area of availability of a LADN, the network disconnects explicitly the PDU session.

Conclusion 7: when outside the area of availability of a LADN, the UE shall not attempt to establish a PDU session to the LADN. 
2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * First Change * * * *
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

5G Access Network: An access network (that comprises of 5G-RAN and/or non-3GPP access network) that connects to the 5G Core Network.
5G Core Network: The core network specified in the present document. It connects to a 5G Access Network.

5G-RAN: A radio access network that supports one or more of the following options with the common characteristics that it connects to 5GC:

1)
Standalone New Radio.

2)
New Radio is the anchor with E-UTRA extensions.

3)
Standalone E-UTRA.

4)
E-UTRA is the anchor with New Radio extensions.

Editor's note:
The definition will be revisited after RAN decision on 5G-RAN.

5G System: 3GPP system that consists of 5G Access Network (AN), 5G Core Network and UE.
Network Function: In this specification, Network function is a 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.

NOTE 2:
A network function can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network.

PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of the association can be IP, Ethernet or unstructured.
5G QoS Flow: 5G QoS Flow is the finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator (5QI): A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).

Local Area Data Network: a DN that is accessible by the UE only in specific locations and that provides connectivity to a specific DNN.
Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point change.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

DL
Downlink

DN
Data Network

UL
Uplink

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Indicator

5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

DNN
Data Network Name

FQDN
Fully Qualified Domain Name
LADN
Local Area Data Network

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function

PCF
Policy Control Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SMF
Session Management Function

UPF
User Plane Function

* * * * Next Change * * * *
5.6.5
Support for connecting to a local area data network

5G System shall provide support for the UEs to connect to a local area Data Network (LADN) when the UE is located in the area where the LADN is reachable.


The 5G core network notifies the UE of the LADN information for the specific LADNs which are available to the UE, based on the operator's policy and subscription information.
LADN Information provided to the UE consists of LADN identification information and LADN service area information. LADN identification information includes DNN. The LADN service area information may be provided at Tracking Area level, Cell ID level, or may apply to the whole RA. 
The UE may be provisioned by the HPLMN with a LADN Policy indicating the availability of LADNs reachable within a certain area. 
Editor’s Note: 
The details of the LADN policy provisioned to the UE and further optimizations for the delivery of UE-specific LADN information are FFS. 
Editor's note:
It is FFS how the 5G core network notifies the UE, e.g. whether the AMF notifies the UE of information or whether the direct interface between the UE and the PCF.
When the UE performs a successful registration procedure, the AMF may provide to the UE, based on local configuration information (e.g. via OAM), UE subscription information, or policies provided by PCF, the LADN Information for of the LADNs available to the UE in that RA in the (Re)registration response message.
Editor’s Note: it is FFS whether LADN subscription information (i.e information which indicates whether the UE subscribes the LADN service) is included in UE subscription data or is managed by policy information by PCF. 
If the UE is configured with a LADN Policy and receives information from the AMF about available LADNs in the registration area, the information received by the AMF shall take precedence in the registration area.

Based on the LADN information in the UE, the UE may request a PDU session establishment for an available LADN while the UE is located in the area. The UE shall not request a PDU session for a LADN when the UE is located outside the area of availability of the LADN, and the network shall reject any such requests.  

When the UE moves out of the area of availability of the LADN, the core network explicitly disconnects the PDU session.

* * * * Next Change * * * *
A.3.1.3
UE Policy

A.3.1.3.1
General

The 5G core network shall be able to provide policy information from the PCF to the UE. Such policy information includes:

1)
Access network discovery & selection policy: It is used by the UE for selecting non-3GPP accesses and for deciding how to route traffic between the selected 3GPP and non-3GPP accesses. The structure and the content of this policy are specified in clause A.3.1.3.2.

2)
Route Selection Policies: These policies are used by the UE to determine how to route outgoing traffic. Traffic can be routed to an established PDU session, can be offloaded to non-3GPP access outside a PDU session, or can trigger the establishment of a new PDU session. The following policies are used for route selection:

2a)
SSC Mode Selection Policy (SSCMSP): This policy is used by the UE to associate UE applications with SSC modes and to determine the PDU session which this traffic should be routed to. It is also used to determine when a new PDU session should be requested with a new SSC mode.

2b)
Network Slice Selection Policy (NSSP): This policy is used by the UE to associate UE applications with SM-NSSAIs and to determine the PDU session which this traffic should be routed to. It is also used to determine when a new PDU session should be requested with a new SM-NSSAI..

2c)
DNN Selection Policy: This policy is used by the UE to associate UE traffic with one or more DNNs and to determine the PDU session which this traffic should be routed to. It is also used to determine when a PDU session should be requested to a new DNN. It may also indicate the access type (3GPP or non-3GPP) on which a PDU session to a certain DNN should be requested.

2d)
Non-seamless Offload Policy: This policy is used by the UE to determine which traffic should be non-seamlessly offloaded to non-3GPP access (i.e. outside of a PDU session).
Editor's note:
It is FFS if the Route Selection Policies will be defined separately or if they could be grouped into a single policy. Clause A.3.1.3.3 shows an example of how these policies could be grouped.

2e)  LADN Policy: This policy is used by the UE to determine the UE operation (e.g initiation of LADN PDU session or report the location) when the UE enters or leaves the LADN service area. For example, the LADN policy includes whether the UE requests a PDU session establishment for the specific LADN or not when the UE enters the LADN service area. Further details of this policy are specified in clause TBD.

The SSCMSP and NSSP shall be provided from the PCF to the UE via the N1 interface.
Editor's note:
It is FFS regarding PCF interactions and if the SSCMSP and the NSSP policies are transported via SMF and AMF or AMF only.

Editor's note:
It is FFS if the size of the policy rules to be transferred and frequency of the rules update from the PCF to the UE would require additional transport options.
Editor's note:
It is FFS if part of the policies can be transferred via UDM.


* * * * End of Changes * * * *
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