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Abstract of the contribution: This contribution describes the architecture for Local Area Data Network. It provides a method of establishing, maintaining, disconnecting, and provisioning of Local Area PDU session based on Localized Area Data Network Zone (i.e. the configured list of tracking area).
Overview
This solution introduces a concept of Local Area Data Network (LA DN) and proposes the architecture and procedure.
A Local Area Data Network is a new type of Data Network which the UE can connect to with Local Area PDU session only where the UE is located in a certain area. The area where the UE is allowed to connect to the Local Area Data Network is identified by Local Area Data Network Zone which can be identified by a list of tracking areas. 
A Local Area PDU session is a PDU session via which the UE connects to the Local Area Data Network within the Local Area Data Network Zone in the NextGen System. 
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A concept of Local Area Data Network
The LA DN subscription data for the support of LA DN together with the existing DN configuration can be initially provisioned to the UE and dynamically updated to the UE and the NextGen System. With the Local Area DN subscription data, the LA PDU session is established or disconnected when the UE moves across Local Area boundary in idle or connected state.
The LA DN is useful for supporting the enterprise network, stadium, special event or concert as well as IoT service.
Proposed Text
***** Start of New Text *****
6.4.X Solution 4.X: Local Area Data Network
6.4.X.1
Architecture description
This solution describes the architecture and procedure for the support of Local Area Data Network (LA DN). It provides a method of establishing, maintaining and disconnecting Local Area PDU session and provisioning of Local Area Data Network based on LA DN Zone. 
A Local Area Data Network (LA DN) is a Data Network which can be connected only within a provisioned or preconfigured area (i.e. LA DN Zone). A LA DN Zone (LA DN Zone) is a logical area within which UE’s location can be identified by NextGen System. For example, A LA DN Zone may be implemented by a list of tracking areas. 
A Local Area PDU (LA PDU) session is established when the UE attaches the NG System where the UE is located within the allowed (i.e. provisioned or preconfigured) LA DN Zone or when the UE enters the LA DN Zone during connected or idle mode. While the UE moves within the LA DN Zone in connected or idle mode, the LA PDU session is maintained. When the UE moves out of the Local Area in connected or idle mode, the LA PDU session is disconnected. 

The LA DN subscription data is initially provisioned to the UE and may be updated dynamically. The update of LA DN subscription data may trigger the initiation of LA PDU session establishment or the disconnection of the existing LA PDU session.

[image: image2.emf]NG-NB 1 NG-NB 2

UP 1

Local Area

Data Network 2

Local Area

Data Network 1

Local Area

Data Network 3

UP 2 UP 3

NG UE

SM

MM

CP

SDM

Provisioning 

Server

NG3

NG4

NG1

NG2

NG-X1

TA1

TA5

TA4

TA2

TA6

TA11

TA3

TA7

TA8

TA9

TA10

LA DN Zone 1

LA DN Zone 2

LA DN Zone 3


Figure 6.4.X.1: An architecture for Local Area Data Network
As an example as shown in the figure 6.4.X.1, the Local Area Data Network 1 can be connection only where the UE is in LA DN Zone 1 (i.e. TA1, TA2, TA3 and TA4). A NG-NB (NextGen Node-B supporting eLTE or NR) can support multiple LA DN Zones. NG-NB1 includes LA DN Zone 1 which consists of TA1, TA2, TA3 and TA4 and a part of LA DN Zone 2 (TA5, TA6 and TA7). A Local Area Data Network with its related configuration such as LA DN Zone and LA DN Name is configured and provisioned per UE. A NG-UP configured to support LA PDN is connected to NG-NB(s) supporting the LA DN.

Editor’s Note: It is FFS which entity is responsible for managing the Local Area Data Network Zone information for the attached UE within CP Function.
6.4.X.2
Function description
This solution describes how the Local Area PDU session is established, maintained and, disconnected during UE movements and how the Local Area Data Network is initially configured and dynamically updated. 
6.4.X.2.1
Establishment of Local Area PDU session
The LA PDU session establishment is performed if the UE enters the configured LA DN Zone. The UE decides whether it enters the LA DN Zone by checking the tracking area is in the provisioned LA DN subscription data after UE attaches the system and updates the tracking area.

During the initial attach procedure, UE sends an request to the NG-CP in order to establish the LA PDU session by including an indication if the UE enters the provisioned LA DN Zone. The NG-CP checks the subscription data if the UE is allowed to establish the LA PDU session. If it is allowed, the NG-CP sends a response to the UE for LA PDU session establishment. 

During the tracking area update procedure, UE sends a request to the NG-CP by including an indication to establish the LA PDU session if the UE enters the provisioned LA DN Zone. The NG-CP checks the subscription data which is transferred from the old NG-CP or from SDM if the UE is allowed to establish the LA PDU session. If it is allowed, the NG-CP sends a response to the UE for LA PDU session establishment. 

During the LA PDU session establishment, NG-RAN is informed the LA PDU session and its LA DN Context which NG-RAN can identify if the UE leaves the LA Zone when UE handovers to another tracking area.

[image: image3.emf]UE NG-RAN NG-CP NG-UP

2. PDU Session Establishment  

Request (LA DN Request)

1. UE checks if the current 

location is in the LA DN Zone

3. NG-CP checks if the requested LA 

DN is supported by NG-NB

4. Create Session 

Request

5. Create Session 

Response

8. PDU Session Establishment  Response

(LA DN UE Context)

6. Create Session Request

(LA DN RAN Context)

7. Create Session Response


Figure 6.4.X.2-1: LA PDU session establishment
UE decides if the current location is supported by the LA DN for example, by checking whether the current tracking area is in the LA DN Subscription Data. If UE decides to initiate LA PDU session, it sends PDU session establishment request message to the NG-CP in the step 1 and 2.
The NG-CP checks if the requested LA DN is supported by Next Gen System in the step 3. If the NG-CP decides to allow the request, it establishes NG3 session for the LA PDU session with NG-UP and NG-RAN in the step 4,5,6 and 7. The NG-CP sends PDU session establishment response with LA DN UE Context in the step 8. 

6.4.X.2.2
Maintaining Local Area PDU session

After establishing the LA PDU session for the UE, the LA PDU session is maintained while the UE moves within the LA DN Zone in connected mode or in idle mode.
When the UE moves in connected mode or idle mode, the UE checks the NG-NB can support the LA DN which the UE is currently connected to. It may be implemented by checking the tracking areas supported by the target NG-NB. If the NG-NB supports, the NG-CP maintains the LA PDU connection to continue the LA PDU session.
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Figure 6.4.X.2-2: Maintaining LA PDU session

When UE is still in the LA DN Zone either in idle mode after updating tracking area as described in the step 1a or in connected mode after performing the handover procedure as described in the step 1b, it maintains the LA PDU session which was established before the UE movement.
6.4.X.2.3
Disconnection of Local Area PDU session
Once the UE and the network established the LA PDU session, the LA PDU session is maintained while the UE moves within the LA DN Zone. The established LA PDU session is disconnected when UE leaves the LA DN Zone. 

When the UE moves out of the LA DN Zone in connected or idle mode, the UE checks the LA DN configuration if the LA PDU can be continued through the target NG-NB. This may be implemented by comparing the tracking area of the LA DN configuration is in the list of the tracking areas of target NG-NB. If the UE determines the disconnection of the LA PDU, it initiates a procedure for the disconnection of LA PDU session after performing tracking area update procedure.
When the UE moves out of the LA DN Zone in connected mode, the target NG-NB informs the UE’s movement of NG-CP. When the UE moves out of the LA DN Zone in idle mode, the UE updates its tracking area to the NG-CP. Regardless of whether UE is in connected or idle mode, the NG-CP may also determine the continuation of the LA PDU session by checking the target NG-NB is in the allowed LA DN zone for the UE. If the NG-CP decides to disconnect LA PDU session, it may initiate the disconnection of LA PDU session unless the UE does not initiate the disconnection of LA PDU session.
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Figure 6.4.X.2-3: Disconnection of LA PDU session 
When UE detects that it moves out of the LA DN Zone either in idle mode after updating tracking area as described in the step 1a or in connected mode after performing the handover procedure as described in the step 1b, the UE determines if it leaves the LA DN Zone, for example, by checking whether the current tracking area is in the LA DN Subscription Data in the step 2.
If UE determines that it left the LA DN Zone, it initiates to disconnect LA PDU session with NG-CP by sending LA PDU disconnect request message. The NG system performs the LA PDU disconnect procedure in the step 3, 4, 5, 6, 7, 8 and 9. 
6.4.X.2.4
Management of Local Area Data Network Subscription Data

The UE and SDM are initially provisioned to support LA DN subscription data which includes the tracking area list, Local Area Data Network Name, Local Area Identifier and additional information in addition to the Data Network subscription data.

The provisioning server may update the LA DN subscription data dynamically in the NG-UE. NG-CP may trigger the LA DN subscription data update procedure between UE and the Provisioning server. After updating the LA DN subscription data successfully, UE may establish or terminate LA PDU session based on the updated configuration.
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Figure 6.4.X.2-3: dynamic Local Area Data Network subscription data update procedure
The provisioning server updates the LA DN subscription data of SDM through the step 1 to 5. Optionally, NG-CP sends UE subscription data change indication to the UE if the current UE location is in LA DN context so that UE initiates a connection with provisioning server. 

The provisioning information of the LA DN subscription data of UE is updated through the step 7. 

If the current UE is located within LA DN Zone and NG-UE does not have the related LA PDU session, UE initiates UE initiates LA PDU session establishment procedure in the step 9a. If the current is not located with LA DN Zone and UE has the LA PDU session, UE initiates UE initiates LA PDN disconnection procedure in the step 9b. 
6.4.X.3
Solution evaluation

Editor's note: This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

***** End of New Text *****
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