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Abstract of the contribution: This P-CR is proposed to add a solution about the procedures related to the NG3 interface in group B based network slicing architecture.
1. Discussion
In group B based network slicing architecture, the common control network function (CCNF) terminating the NG1 interface is shared between different slices, the SM function is distributed in isolated slices. Because the services have different data transmission patterns, especially the services in different slices, so in this solution the states of the PDU sessions are isolated. E.g. the setup and release of the NG3 connection and radio connection of a PDU session will not impact other PDU sessions of the same UE. Based on this assumption, it is proposed to add a solution of the procedures related to NG3 interface in slicing architecture.

2. Proposal
This pCR proposes to add a solution about the procedures related to the NG3 interface in network slicing architecture in TR 23.799.
* * * * Start of 1st Change * * * *
6.4.x
Solution 4.x: NG3 interface related procedures
6.4.x.1
Architecture description

In group B based network slicing architecture, the common control network function (CCNF) terminating the NG1 interface is shared between different slices, the SM function is distributed into the isolated slices. The network architecture is shown in Figure 6.4.x.1-1.
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Figure 6.4.x.1-1: Network architecture
In this solution, the states of the PDU sessions of the UE are isolated. E.g. the setup and release of the NG3 connection and radio connection of a PDU session will not impact other PDU sessions of the same UE. Based on this assumption, the procedures related to NG3 interface are described.
6.4.x.2
Function description

6.4.x.2.1
PDU Session Establishment
This procedure is initiated by a UE to establish a PDU session.
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Figure 6.4.x.2-1: PDU Session Establishment procedure
1.
The UE sends the PDU Session Request message to the CCNF. The message includes the information of the service, e.g. DNN.
2.
The CCNF selects a SM and sends the PDU Session Request message to the SM.
3.
The SM selects a UP function for the PDU session.
4.
The SM interacts with the UP function to setup the user plane. In this step, the UP function allocates the NG3 connection endpoint for the PDU session.
5.
The SM sends the NG3 Connection Setup Request message to the CCNF. The message includes the identifier of the PDU session, NG3 connection endpoint of the UP function and the QoS of the PDU session.
6.
The CCNF sends the NG3 Connection Setup Request message to the RAN.

7.
The RAN establishes the radio connection for the PDU session.

8.
The RAN allocates the NG3 connection endpoint for the PDU session and sends the NG3 Connection Setup Response message to the CCNF. The message includes the NG3 connection endpoint of the RAN.
9.
The CCNF sends the NG3 Connection Setup Response message to the SM.

10.
The SM updates the user plane path of the PDU session. During the step, the SM notifies the NG3 connection endpoint of RAN to the UP function.
11.
The SM sends the PDU Session Response message to the CCNF. The message includes the IP address of the PDU session.
12.
The CCNF sends the PDU Session Response message to the UE.

6.4.x.2.2
NG3 Disconnection
This procedure is used by the RAN to release the NG3 connection and radio connection of a PDU session when e.g. the inactivity of the PDU session is detected.
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Figure 6.4.x.2-2: NG3 Disconnection procedure
1.
RAN decides to release the NG3 connection and radio connection of a PDU session, it sends the NG3 Disconnection Request message to the CCNF.
2.
The CCNF sends the NG3 Disconnection Request message to the SM.
3.
The SM updates the user plane of the PDU session to delete the NG3 connection endpoint of the RAN.
4.
The SM sends the NG3 Disconnection Response message to the CCNF.

5.
The CCNF sends the NG3 Disconnection Response message to the RAN.
6.
The RAN releases the radio connection of the PDU session and deletes the information of the PDU session from the UE context.
6.4.x.2.3
Service Request
The procedure is initiated by the UE to establish the NG3 connection and radio connection of a PDU session.
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Figure 6.4.x.2-3: Service Request procedure
1.
The UE sends the Service Request message to the CCNF. The message includes the information of the PDU session (e.g. identifier or IP address) that the UE wants to establish the NG3 connection and radio connection.
2.
The CCNF sends the Service Request to the SM.
3.
The SM sends the NG3 Context Setup Request to the CCNF. The message includes the identifier of the PDU session, the NG3 connection endpoint of the UP function and the QoS of the PDU session.
4.
The CCNF sends the NG3 Context Setup Request to the RAN.
5.
The RAN establishes the radio connection for the PDU session.

6.
The RAN allocates the NG3 connection endpoint for the PDU session and sends the NG3 Context Setup Response message to the CCNF. The message includes the NG3 connection endpoint of the RAN.
7.
The CCNF sends the NG3 Context Setup Response to the SM.

8.
The SM updates the user plane path of the PDU session. During the step, the SM notifies the NG3 connection endpoint of the RAN to the UP function.

6.4.x.2.4
Paging
When downlink data is received by UP function in a slice, if there is no NG3 connection endpoint of the RAN for the PDU session, the UP function sends the Downlink Data Notification to the SM to trigger the paging procedure.
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Figure 6.4.x.2-4: Paging procedure
1.
The UP function receives a downlink data packet of a PDU session without NG3 connection endpoint of the RAN in the context of the PDU session, it buffers the downlink data packet.

2.
The UP function sends the Downlink Data Notification message to the SM.

After the step 2, based on the state of the NG3 connections (i.e. released or not) of the PDU sessions established by the UE, one of the following scenarios is performed.
Scenario (A) is performed when the NG3 connections of all the PDU sessions established by the UE are released, i.e. the UE is in IDLE mode. The steps in scenario (A) are as follows:
3a.
The SM sends the Downlink Data Notification message to the CCNF. The message includes the identifier of the PDU session which has downlink data pending.
4a.
The CCNF sends the Paging message to the RAN. The Paging message includes the identifier of the PDU session which has downlink data pending.
5a.
RAN pages the UE.

6a.
The UE initiates the Service Request procedure. The Service Request message includes the identifier in the Paging message.
Scenario (B) is performed when the NG3 connections of the PDU sessions established in the slice having downlink data pending are released, but the UE has at least one PDU session with NG3 connection setup in other slices. The steps in scenario (B) are as follows:
3b.
The SM sends the Downlink Data Notification to the CCNF. The message includes the identifier of the PDU session having downlink data pending.
4b.
The UE has PDU sessions with NG3 connection setup in other slices, so the CCNF knows the RAN connected by the UE. The CCNF sends the UE Location ACK message to the SM to indicate that the UE location is known by CCNF.
5b.
The SM sends the NG3 Context Setup Request to the CCNF. The message includes the identifier of the PDU session having downlink data pending, the NG3 connection endpoint of the UP function and the QoS of the PDU session.
6b.
The CCNF sends the NG3 Context Setup Request to the RAN.
7b.
The RAN performs the radio connection establishment procedure.
8b.
The RAN sends the NG3 Context Setup Response to the CCNF. The message includes the NG3 connection endpoint of the RAN.
9b.
The CCNF sends the NG3 Context Setup Response to the SM.
10b.
The SM updates the user plane of the PDU session to notify the UP function the NG3 connection endpoint of the RAN.
Scenario (C) is performed when the UE has other PDU session with NG3 connection established in the slice having downlink data pending. The steps in scenario (C) are as follows:
3c - 8c.
Same as steps 5b – 10b.

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 Changes * * * *
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