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Abstract of the contribution: This paper proposes to update the solution 4.23 to include the pending session handling during the TAU with CP changes procedure and also proposes an interim agreement for KI_4.
1 Discussion

Asynchronous Session Management (ASM) mechanism has been defined in TS23.799. In the procedure, the CP function will store the PDU session update request and mark it as pending state without paging UE. And the pending PDU session update request will be handled when the UE enters connected state. This existing procedure has include the case the UE enters connected state without CP change, but it does not cover the case if the UE enters connected state with the CP change, i.e. the UE performs TAU procedure with CP change. This document proposes to add the pending PDU session update request handling during the TAU procedure with CP change.
In addition, we also propose to update the interim agreement for the KI_4 to support the asynchronous session management mechanism.
2 Proposal

It is proposed to capture the following solution to FS_NextGen TR 23.799.
* * * * Start of Change * * * *
6.4.23
Solution 4.23: Asynchronous Session Management Model

This is a solution to Key issue 4: Session Management.

6.4.23.1
Architecture description

This solution proposes an asynchronous session management model by using the session management model indication received from the Policy Function.

-
Asynchronous Session Management: when the PF detects the PDU session need to be modified, firstly, it determines whether the modification could be updated in UE/AN later or immediately, then indicates to the CP the selected session management mode (i.e. Asynchronous session management or synchronized session management). If the CP receives PDU session management mode with asynchronization indication and the UE is in IDLE state, the CP marks the PDU session management request as pending state without paging UE. And the CP update the session context in the UE/AN after the UE enters CONNECTED state triggered by other conditions, e.g. location update procedure or service request procedure after some time later; Otherwise, when there is synchronization indication mode in the session management procedure and the UE is in the IDLE state, the CP initiates paging procedure and updates the session in the UE/AN immediately.
The asynchronous session management model can reduce the signalling overhead especially for the case when there is no data needed to be transmitted immediately after the signalling procedure or the network signalling load is serious with massive M2M/IoT devices.  

6.4.23.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.4.23.2.1
Asynchronous session management procedure
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Figure 6.4.23.2.1-1 Asynchronous Session management procedure

1.  The UE attaches to the network and a PDU session between the UE and the network is established.

2.  When the AN/MME determines that the RRC connection should be release, AN/MME triggers the RRC context release, then the CP releases the NG2 UE context and the UP releases the AN context.

3. The UE enters IDLE state.

4. Policy Function (PF) detects the PDU session context is updated (e.g. new QoS is required due to a new service request or subscribed QoS is modified or an event is reported to PF) and it further determines the session management asynchronous/synchronized mode (e.g. use asynchronous mode if the network load is heavy or there no data need to be transferred in a short time). Then the PF sends PDU session update request with the asynchronization/synchronization indication.

5. The UE is in IDLE state, if the CP determines the session management mode is asynchronous mode based on the received asynchronization indication, the CP marks the PDU session update request as pending state without paging UE (i.e. step 5a). The updated PDU session context will not be sent to UE and/or AN immediately and step 6 and 7 are immediately performed. When the UE enters connected mode later based on the procedure step (8~10), the CP implements the session update in UE/AN. 

If the CP determines the session management is synchronized mode, the CP pages the UE and implements the session update in UE/AN immediately based on the procedure step (5b~5b’’) and step 8,9,10 are skipped after step 6 and 7 are performed.  

6. The CP updates the PDU session context in the UP.

7. The CP sends a PDU session update response to the PF.

8.  When the UE intends to enter CONNECTED state due to location update or service request or some other reason, the UE sends NAS request to CP.

9.
When the CP receives a NAS request from the UE and determines the session context is available in the UE, the CP triggers the session context update in UE and AN. When session update is completed in the UE and AN, the CP initiates the AN context establishment with UP.

10. The CP sends the NAS response to the UE.
6.4.23.2.2
Asynchronous session management handling during the TAU procedure with CP change
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Figure 6.4.23.2.2-1 Asynchronous session management handing during the TAU procedure with the CP change
0. In the old CP function, one or more pending PDU session updates are stored and the UE is marked as IDEL state.
1. The UE determines to trigger the TAU procedure.
2. The UE initiates the TAU procedure by sending, to the AN, a TAU request message with the RRC parameters. The AN derives the new CP address from the RRC parameters. And forwards the TAU request to the new CP function.
3. The new CP function derives the old CP function address, and sends a Context Request to the old CP function to retrieve user information. 
4. If the Context Request is sent to an old CP function the old CP function responds with a Conext Response with the one or more pending PDU session updates.
5.
The CP functions determines to relocate the UP function. The UP function is relocated when the old UP function cannot continue to serve the UE. If the UP function has changed the new CP functions sends a Context Acknowledge message with UP function change indication to the old CP function.
6. If pending PDU session update request is included in the Context Response, the new CP function start to handle the pending PDU session update request.

7. The new CP function builds Session Management Request including the updated PDU session information retrieved from the pending PDU session update request. The new CP function then sends the Context Setup Request message including the Session Management Request to AN.
8. The AN signals a RRC Connection Reconfiguration message with the Session Management Request to the UE.
9.
The UE performs the PDU session update and acknowledges AN with a RRC Connection Reconfiguration Complete message.
10. The AN acknowledges the to the new CP function with a Context Setup Response message.
11. The UE builds a Session Management Response, then the UE sends a Direct Transfer (Session Management Response) message to the AN.
12. The AN sends an Uplink NAS Transport (Session Management Response) message to the new CP function.

13. If the new UP function is selected, the new CP function performs the PDU session setup procedure with the new UP function. Otherwise, the new CP function performs the PDU session setup procedure with the previous UP function.
14. The new CP function sends a TAU Accept message to the UE.
6.4.23.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
* * * * 2nd Change * * * *
8.4
Interim Agreements on Key Issue #4: Session management

Interim agreements for Key issue #4 Session Management are as follows:

1.
The NextGen system should support multiple PDU sessions via multiple accesses to the same data network or different data networks in the following case 

-
One access network is NG RAN and another access network is non-3GPP access

2.
The NextGen system should support PDU sessions whose traffic is simultaneously carried over multiple access where one access is a 3GPP access and the other is a non-3GPP access 
NOTE: The bullet 2 will be handled in Phase 2.
3.
The User Plane format in NextGen on NG3 shall at least support per PDU Session tunnelling, as described in clause 6.4.10.

Editor's note:
User Plane format within the CN is FFS. 

Editor's note:
The granularity of the tunnelling for non-3GPP accesses is FFS.
Editor's note:
Whether an additional tunnelling granularity variant will be supported for stationary UEs is FFS.
X. The Asynchronous Session Management should be supported to minimise the UE and next Gen system signalling.
Interim agreements for MM and SM interaction are as follows:

1. A single NG1 NAS connection is used for both MM and SM-related messages and procedures for a UE. The single NG1 termination point is located in MM.
Editor notes: This is applied for UE only registered via 3GPP access. The case of UE registered via non-3GPP is FFS.

2. The MM selects the SM functions for the PDU sessions. MM may select different SM functions for different PDU sessions.
3. MM forwards SM related NAS information to the SM function.

4. MM stores the identification of serving SM function(s) of UE and SM stores the identification of serving MM function of UE.
* * * * End of Change * * * *
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