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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 and, disconnecting, Local Area PDU session based on Localized Area Data Network Zone (i.e. the configured list of tracking area).
It proposes the network based approach in which the network determines and initiates the LA PDU session as well as the UE based approach in which the UE initiates and the network verify the LA PDU session. In addition, for UE based approach, it proposes the provision of LA DN subscription data.
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.
What is different from the existing SM solutions
The similarity of the existing solutions as follows:
1) Using the architecture describe in 4.1 and use the session setup procedure described in 4.2

2) Selection of UP Function is based on the UE location and dynamically re-selection based on the UE mobility event is mentioned in 4.14, 5.1 and 5.2
The main difference of this solution from the 4.14, 5.1 or 5.2 as follows:
Solutions 4.14, 5.1 and 5.2 does mention “(re)selection of UP Function based on UE location and UE mobility, however those do not mention following
1) No description of initiating new PDU session when the UE moves into the pre-configured zone
2) No description of terminating the existing PDU session when the UE moves out of the pre-configured zone
If the proposed concept (LA DN) in this paper is considered from those other solutions, they should have mentioned establishment and termination of PDU session based on UE location or UE mobility. But they only mentioned the re-selection of UP function which is insufficient to realize the LA DN concept which is proposed in this paper. 
The following table described the result of analysis for potential similarity with and differences from the proposed solution.
	Solution #
	Title of the Solution
	Potential Similarity
	Differences

	4.1
	Session Management functions and relations
	Generic architecture
	No mention of UE mobility based SM setup/termination is not described.

	4.2
	Session setup procedures
	A UE may request session establishment procedure under the following states:

a)
Unattached, session established with attach procedure
b)
Attached but no session established, 
c)
the UE would like to have another session.
	The triggering condition of SM setup does not mention UE mobility event.

	4.5
	Network triggered on-demand SM setup procedure
	On-demand SM setup is the same. This solution is triggered by the application
	Triggering condition of UE mobility is missing

	4.13
	Session Management model for multiple parallel PDU Sessions and for multi-homed PDU Session
	The network may decide to reconfigure the user plane path of a PDU Session outside of any UE mobility event.
	UE mobility event is not a trigger for reselection of UP. 

	4.14
	Session management with flexible multiple UP GW(s) assignment
	The CN-CP selects an Edge GW considering the location of the UE, the subscription parameters for the corresponding DDN and UE's context information (if available) like the mobility characteristics
	When the UE moves out of the Edge-GW coverage, it does mention of re-location but not description of termination of the PDU session.

	4.16
	the interaction between MM and SM
	
	It can be impacted but it addresses different aspect

	4.17
	Relationship between CCP(MM) and SM
	
	It can be impacted but it addresses different aspect

	5.1
	Enabling (re)selection of efficient user plane paths
	The UP Function is selected based on UE location and dynamically reselected based on Mobility events i.e. handover or location update
	Re(selection) based on mobility event is mentioned but de-selection of the PDU session is not described. It means this solution didn’t consider the case when the UE moves out of zone.

	5.2
	Solution to support Session continuity to enable (re)selection of efficient user plane paths
	UP is reselected when UE is moved.

	Triggering condition of the UP reselection is different.

It is applied for the all UE.

	5.3
	Re-selection of user-plane path based on UE traffic pattern
	UP is reselected triggered by UE traffic pattern
	Reselection is similar but triggering condition is different

	5.5
	Application-aware UP Path (Re)selection
	UP is reselected triggered by Application
	Reselection is similar but triggering condition is different


Questions and Answers
Q1. What is similarity and differences from the existing solutions?
A1. Similarity - Selection of UP Function based on the UE location and re-selection of UP Function based on UE mobility are similar to the solution 4.14, 5.1 and 5.2

Differences – While the solution 4.14, 5.1 and 5.2 described selection of UP Function when selecting UP Function based on UE location. Reselection of UP Function on UE mobility, the proposed solution described the initiation and termination of UP Function based on UE mobility.
Q2. Is this solution totally new architecture?
A2. No. this solution is based on the architecture described in the solution 4.1 and using the SM setup procedure described in the solution 4.2.

This solution described the triggering condition of SM setup/termination procedure

Q2. What is the use case of this solution?

The Data Network is required only in the limited area for example, Enterprise network, Amusement park.

The UE doesn’t have to have limited mobility, only the LA DN is connected with limited area. But not all the UE should be allowed to connect the network since the enterprise Data Network is only available for the subscribed UE.
Also, for Concert or Special event scenario, the Local Area Data Network Zone should be dynamically constructed.
Q3. Does this solution require mandatory UE configuration for the LA DN Zone ?
A3. No. the solution can be UE-based and Network-based. Network-based solution doesn’t require the UE configuration.
Q4. How the UE or the Network detects the mobility in order to initiate or terminate the PDU session?

A4. In case of UE triggered approach, UE detect the tracking area by decoding the SIB information from the RAN.

In case of Network triggered approach, the RAN informs the tracking area which the UE attached to of the Core network. The core network identifies the UE location
Q5. What is different from mobility restriction?

A5. Even while UE supports full mobility, the PDU session is allowed only for the limited area. So, those are different.
Proposed Text
***** Start of 1st New Text *****
6.4.X Solution 4.X: Local Area Data Network
6.4.X.1
Architecture description
This solution is based on the architecture described in the solution 4.1 and the SM setup procedure described in the solution 4.2 for the support of Local Area Data Network (LA DN). 
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. 
For the network based approach, the network initiates the LA PDU session establishment procedure when the UE enters the LA DN Zone and initiates LA PDU session termination procedure when the UE leaves the LA DN Zone. The CP Function determines whether the UE enters or leaves the LA DN Zone by comparing the UE location which the RAN provides with the configured LA DN Zone information for the UE.
For the UE based approach the UE initiates the LA PDU session establishment procedure when the UE enters the LA DN Zone and initiates LA PDU session termination procedure when the UE leaves the LA DN Zone. The CP Function verifies whether the UE’s request for establishment or termination of the PDU session is allowed based on the operator configuration and/or UE subscription.
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.
For the UE based approach, 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.
An explanatory example configuration of the Local Area Data Network is described in the annex X. 





6.4.X.2
Function description
This solution describes how the Local Area PDU session is established, maintained and, disconnected during UE movements. It also described  how the Local Area Data Network is initially configured and dynamically updated for the UE based approach. 
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. 
1) Network based approach
For the network based approach, the CP Function decides whether the UE enters LA DN Zone by checking the tracking area which the UE currently attached to and initiates the LA PDU session establishment procedure after the UE attaches the system and updates the tracking area.
The network initiated PDU session procedure is used to establish the LA PDU session.
2) For the UE based approach 
The UE decides whether it enters the LA DN Zone by checking the tracking area is in the provisioned LA DN subscription data after the 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.
Editor’s Note: the procedure of LA PDU session establishment is FFS.






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.
Editor’s Note: it is FFS how the LA PDU session is maintained while the UE moves within the LA DN Zone in connected or in idle mode.





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. 
Editor’s Note: it is FFS how the LA PDU session is terminated while the UE leaves the LA DN Zone in connected or in idle mode.







6.4.X.2.4
Management of Local Area Data Network Subscription Data

For the UE based approach, the UE 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.
Editor’s Note: it is FFS how UE is are initially provisioned to support LA DN subscription data






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 *****
***** Start of 2st New Text *****
X. An example configuration of Local Area Data Network
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Figure Y: An example configuration of 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.
***** End of New Text *****
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