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Abstract of the contribution: This contribution aims to provide a new session management mode “on-demand Asynchronous Session Management (ASM)”.
1. Introduction
In the existing EPS system, when the IP-CAN bearer management procedure is triggered by the P-GW/PCRF/HSS/MME/SGSN, and if the UE is in ECM-IDLE state, the MME/SGSN will initiate paging procedure to make the UE to enter CONNECTED state by using service request procedure. Then the UE and/or the eNB update/synchronize the bearer context accordingly. This will cause the additional signalling overhead especially when the UE in ECM-IDLE state.
There are several cases that the network entity may triggers the IP-CAN session modification regardless of the UE state. 
· Setting UP an AS session with required QoS ( In clause 5.11 of TS 23.682 )

The 3rd Party SCS/AS may request that a data session to a UE that is served by the 3rd party service is set up with a specific QoS and priority handling, the procedure is as followed:
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Figure 1 Setting up an AS session with required QoS

The SCS/AS can use the above flow to request the network to provide QoS for the AS session based on the application and service requirements with the help of a reference to pre-defined QoS information. 
· PCRF initiated IP-CAN session modification (In clause 7.4.2 of TS 23.203)
Several examples of PCRF inputs that may trigger the procedure include: 

· Initiation and authorization of a session-based service for which an IP-CAN session is modified;

· A change in the status of a policy counter;
· The OCS provides a spending limit report to the PCRF;
· The RCAF provides a congestion report to the PCRF.
· APN-AMBR/UE-AMBR changes, during the night time to encourage user to use more free radio resources , or to restrict the unlimited volume-subscription user to consume mobile data quickly during the busy time or after a pre-defined volume data are reached.
· HSS initiated subscribed QoS modification (In clause 5.4.2.2 of TS 23.401)
The HSS may trigger the subscribed QoS modification which will cause the IP-CAN session modification. The procedure is as followed:
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Figure 2 HSS Initiated Subscribed QoS modification
As we known, more and more various services (e.g. M2M/IoT) are supported by the 5G network, and different types of services require differentiated QoS requirement. For some kinds of the service (Especially for the M2M/IoT application), even though the PDU session is modified with QoS update (Similar to IP-CAN session in 4G, it can include the bearer modification or bearer establishment), if the UE in the IDLE state, there is no need to paging the UE to synchronize the QoS updates with UE and RAN, e.g.  

· There is no packet to be transferred immediately after the session management procedure, and 
· The first few packets of the service can be transferred by using other existing QoS with little impact of the users’ experience, or 
· The first few packets of the service can be transferred after the session management procedure between the Core network and UE/RAN.
In these cases, the session management to the UE and RAN can delay to be executed when the UE enters NAS CONNNECTED state after some time later.

However, for some other kinds of service, when the PDU session is modified with QoS update, to guarantee the quality of the service, this type of modification should be update to the AN and UE immediately, i.e. if the UE in the IDLE state, a paging to the UE is needed before the QoS updates with UE and RAN.
Considering the radio resource is rare and limited, to reduce control signaling (e.g. the paging message, especially for the massive paging message for the M2M/IoT) overhead as much as possible, this document proposes a new session management mode “On-demand Asynchronous Session Management (ASM)”.
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Figure 3 On-demand Asynchronous session management procedure
The basic idea of On-demand Asynchronous Session Management is: 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 session as pending state without paging UE. And the CP updates 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 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 brief procedure of asynchronous session modification:

· When the Policy Function detects that the PDU session need to be modified, and it determines the session management can be in asynchronous mode. The Policy Function initiates a PDU session update procedure with asynchronization indication.
· When the CP receives a PDU session modification with asynchronization indication, CP marks the session as pending state without paging UE if the UE is in IDLE state.
· CP implements the session update with the UE and AN immediately when the UE enters CONNECTED state (e.g. Location update procedure, service request procedure after some time later).
2. Proposal

It is proposed to add the following Session management mode to the TR 23.799 “Study on Architecture for Next Generation System”.

* * * First change* * * *
6.4.X
Solution 4.x: Asynchronous Session Management Model

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

6.4.x.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.x.2
Function description

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

6.4.x.2.1
Asynchronous session management procedure
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Figure 6.4.x.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. 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.  
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.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 the change* * * *
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