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Abstract of the contribution: This paper updates the solution 4.25: Local Area Data Network. This paper discusses the technical issues captured as “Editor’s Note” for the solution 4.25 and proposes a solution to address the technical issues. 
Introduction
The contribution [S2-165412] which introduces the concept of “Local Area Data Network” (see the Annex A. of this document) has been accepted as a solution 4.25 of the Next Gen Study item at the last SA2 SA#116bis meeting.
A Local Area Data Network is a 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 (DN allowed area) which can be identified by a list of tracking areas. 
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A concept of Local Area Data Network
The LA DN is useful for supporting the enterprise network, stadium, special event or concert as well as IoT service.

The solution 4.25: Local Area Data Network as described in the current Next Gen Study technical report [3GPP TR23.799] is not enough to realize the concept. 

This paper discusses the technical issues captured as “Editor’s Note” for the solution 4.25 and proposes a solution to address the technical issues. 

Discussion

Technical Issue 1. How the DN allowed area is defined. 

Editor’s Note: It is FFS how the allowed area is defined
As a finest granularity of the allowed area for the Data Network, we have considered four possibilities as described in the table below.
	Granularity of DN allowed area
	Advantage
	Disadvantage

	A. Tracking Area
	Re-using the tracking area
	Dependency with TA.

	B. Newly defined area
	Clear
	RAN change is required

	C. Cell id
	Fine granularity
	Not flexible

	D. RAN paging area
	Suitable for the small area
	Only works for CN active state. 


Based on the above analysis, it is proposed to re-use a tracking area as a finest granularity of the DN allowed area.

We can configure DN allowed area with TA granularity independent of TAI list. During the attachment and location update, network informs the UE of the associated list of DN allowed area with TAI list. 
	a. Adjacent allowed DN areas without overlapping area
	b. Adjacent allowed DN areas with overlapping area(s)
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TAI list = { TA1, TA2, TA3, TA4, TA5, TA6, TA7, TA8, TA9 }
DN allowed area A = { TA1, TA2, TA3, TA4 }

DN allowed area B = { TA5, TA6, TA7 }
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TAI list = { TA5, TA6, TA7, TA8, TA9, TA10 }

DN allowed area A = { TA5, TA6, TA7 }

DN allowed area B = { TA7, TA8, TA9, TA10 }


Proposal 1. It is proposed to define DN allowed area as a list of tracking areas per UE’s PDU session. It is configured based on the operator’s policy. The UE is able to detect the entrance and the exit of the DN allowed area by checking tracking area. When the UE detects the entrance or exit of the DN allowed area, the UE may performs the tracking area update procedure in order to indicate whether the PDU session is suspended or resumed.

Technical Issue 2. Whether network triggers PDU session establishment when the UE enters the allowed area. 
Editor’s Note: it is FFS whether network triggers PDU session establishment when the UE enters the allowed area. 
We don’t find a critical application which inevitably requires the network triggered PDU session establishment. In case of the application which requires the notification service when the UE enters the area, it can be implemented by UE requested PDU session establishment immediately after the UE enter the allowed area. So instead of the network triggered PDU session establishment, we propose to add a PDU session type which requires the immediate PDU session establishment when the UE enters the DN allowed area.
Proposal 2. It is proposed to add a PDU session type which indicates whether the immediate PDU session establishment is required when the UE enters the allowed area. 

The UE receives the information that PDU session(s) is/are available in certain tracking area(s) among the TA list received during the attachment or tracking area update. The information may include an immediate setup indicator for each PDU session to be established immediately after the UE enter the DN allowed area. If there is no such indicator (i.e. default), the UE initiates PDU session establishment when the UE decides it is needed.
Technical Issue 3. How the network provides the information to the UE of the available DNs.
Editor’s Note: It is FFS how the network provides the information to the UE of the available DNs.
We have considers three options as described in the table below.
	Granularity of DN allowed area
	Advantage
	Disadvantage

	A. Broadcast allowed area to the UE (together with the newly defined area)
	Per-UE provisioning or indication is not needed
	- Overhead Broadcast message overhead

- Per-UE configuration is not possible

- RAN impact to change and configure the area.

	B. Provisioning the allowed area to the UE
	Per-UE configuration is possible
	Unnecessary information is provisioned when the UE is located far away from the configured area

	C. Per-UE indication of the allowed area
	Per-UE configuration is possible
	


Proposal 3. Per-UE indication of the allowed area is proposed. The availability of the DN allowed area is informed to the UE during the attachment procedure, tracking update procedure or a separate DN allowed area indication procedure.
Technical Issue 4. Whether and how the PDU session should be terminated when the UE leaves the area
Editor’s Note: it is FFS whether and how the PDU session should be terminated when the UE leaves the area
Based on the UE movement, it is preferred not to terminate the PDU session immediate after the UE leaves the area because it can moves back to the allowed area soon. If the PDU session is terminated and established again, all the process including IP address assignment and NG3 session establishment is required, which increases complexity.

Instead of terminating the PDU session, we may suspend (or disable) the PDU session where the UE is located out of DN allowed area. When the PDU session is suspended, the UE and the network drop the traffic. When the UE comes back to the DN allowed area, the PDU session is resumed (or enabled). The UE updates the UE location by performing tracking area update procedure for the network to resume the PDU session.
Proposal 4. It is proposed to introduce the PDU session suspended (or disabled) state for the PDU session. 
	
	within DN allowed area
	out of DN allowed area

	PDU session established
	Normal (Resumed) state
	Suspended state

	PDU session is not established
	Unavailable
	Available


< Table: UE’s PDU session status on the UE location>
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Figure. PDU session status based on the UE’s location across the DN allowed area
Technical Issue 5. How to minimize signaling when the UE moves repeatedly across the allowed area boundary
Editor’s Note: it is FFS how to minimize signaling when the UE moves repeatedly between an area where the local area data network and one where the local area data network is not allowed.
In the scenario where the UE moves in and out the DN allowed area, it causes significant signaling overhead if we synchronize the states between the network and the UE. 

When those happen in active mode, change of the tracking area also incurs the handover across boundary, those signalling can be performed during the handover procedure.

When those happen in idle mode, the signalling overhead is significant and it wakes up the UE frequently. In particular, even when the UE does not have any data to send, it doesn’t have to waste the resources. In order to solve this problem, we may design lazy update of the status in idle mode. Since the UE doesn’t have to update the network status, if it does not use. 
Proposal 5. It is proposed to introduce a lazy status update mode for the PDU session together while the PDU session is suspended.

In this mode, the UE doesn’t perform the tracking area update procedure even when the UE moves in or out of the DN allowed area in idle mode. When the UE has a data to send while the PDU session is suspended where the UE is located in the DN allowed area, the UE performs the tracking area update to resume the PDU session.
When the downlink traffic comes to the User Plane Function while the UE is located out of the DN allowed area, the network pages the UE. The UE responds the paging with sending service request. During this procedure, the network checks whether the UE is allowed to use PDU session in the location, the network may reject the UE’s service request by checking whether the PDU session is allowed where the UE is located. During this procedure, the PDU session state is changed to the suspended state.
Proposed Text
***** Start of Change *****
6.4.25
Solution 4.25: Local Area Data Network

6.4.25.1
Architecture description

This solution is based on the architecture described in the solution 4.1.
In addition to the architecture, this solution has the following characteristics. 

· DN allowed area is the area where the UE is allowed to connect to the Data Network through the PDU session. It is identified by list of tracking areas. 

· DN allowed area for the UE’s PDU session configured to the MM (Mobility Manager) based on operator policy. 

· When the UE attaches or updates tracking area, the MM informs the UE of the available PDU session(s). 

· While the UE is located within the DN allowed area, UE is able to initiate the PDU session establishment. 

· The PDU session is suspended while the UE is out of the DN allowed area. 
· DN allowed area of the PDU session is sent to the UE and NG-RAN during the PDU session establishment procedure.

· When the UE detects the entrance and the exit of the DN allowed area by checking tracking area, the UE performs the tracking area update procedure in order to manage the state of the UE’s PDU session.

The Figure 6.4.25.1-1 shows the information flow among MM, SM and UE.
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Figure 6.4.25.1-1: Information flow among MM, SM and UE for Local Area Data Network
6.4.25.2
Function description

6.4.25.1
Discovering the available Data Network with the allowed area (DN allowed area)
When the UE attaches or update tracking area, MM of the network may indicate to the UE the availability of the Data Network and the allowed area of the Data Network.


The information may include an immediate setup indicator for each PDU session to be established immediately after the UE enter the DN allowed area. If there is no such indicator (i.e. default),, the UE may initiate the PDU session establishment procedure when it is needed. 

6.4.25.2
Establishing the PDU session within the DN allowed area

If the current tracking area which the UE is camping on is within the allowed area of the PDU session (i.e. the PDU session is available), the UE may initiate the PDU session establishment procedure when it is needed.

During the PDU session establishment, the UE is informed the full list of DN allowed for the PDU session. If the PDU session is established while the UE is in the allowed area.

6.4.25.3
Maintaining the PDU session while the UE moves within the DN allowed area
Once the UE and the network established the PDU session, the PDU session is maintained while the UE moves within the area. During the PDU session establishment, the NG-CP (i.e. SM) sends PDU session information including the DN allowed area for the UE’s PDU session to the NG-RAN. The NG-RAN manages the PDU session context including the DN allowed area.

6.4.25.4
Suspending the PDU session when the UE moves out of the DN allowed area
When the UE moves out of the DN allowed area in active mode after the PDU session is established, the NG-RAN informs the NG-CP that the UE moves out of the DN allowed area in order to suspend the PDU session. In the suspended state, the User Plane Function drops the downlink traffic toward to the UE and the UE drops the uplink traffic.

When the UE moves out of the DN allowed area in idle mode after the PDU session is established, the UE informs the SM of the current location by using tracking area update procedure via MM to suspend the PDU session.

The figure 6.4.25.1-2 shows the diagram of PDU session status based on the UE’s location across the DN allowed area.
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Figure 6.4.25.1-2: PDU session status based on the UE’s location across the DN allowed area


6.4.25.5
Resuming the PDU session when the UE moves in the DN allowed area
When the UE moves in the DN allowed area while PDU session is suspended, the UE informs the SM of the current location by using tracking area update procedure via MM to resume the PDU session state.
Editor's note: it is FFS how to minimize signalling when the UE moves repeatedly between an area where the local area data network and one where the local area data network is not allowed.
6.4.25.3
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 Change *****
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