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Abstract
This contribution discusses the state machine of session management according to latest SA2 agreed procedure.
Discussion
Up to now, the session management has included several procedures:

1. default bearer activation in attach procedure
2. network initiated dedicate bearer activation procedure

3. network initiated dedicate bearer modification procedure

4. network initiated dedicate deactivation procedure

5. UE initiated bearer resource allocation

The session management state will be discussed based on the above procedure.
In general speaking, the bearer context state can be temporally named as BEARER-CONTEXT-INACTIVE state before the corresponding bearer start to be established in UE and network.

The default bearer is mandatory in attach procedure
A state should be entered in UE when the attach request message is sent to network in attach procedure, and wait the result from network, it is temporally named BEARER-CONTEXT-ACTIVE-PENDING; when the attach accept message including the successful bearer context activation configuration is sent to UE, the bearer context state should be changed from inactive state to a state in which network wait the bearer resource allocation response from E-UTRAN. The state of bearer context in UE should enter active state when the Attach accept message is received, and then the state in network should also enter the active state when the successful response is received from E-UTRAN, the state change as following:
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Figure 1: The bearer context state in UE

1. BEARER-CONTEXT INACTIVE

The state indicates the bearer context doesn’t exist.
2. BEARER-CONTEXT ACTIVE PENDING

The state exists when the bearer context activation is requested implicitly by UE in the attach procedure
3. BEARER-CONTEXT ACTIVE

The state indicates the bearer context is active
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Figure 2: The bearer context state in network

1. BEARER-CONTEXT INACTIVE

The state indicates the bearer context doesn’t exist

2. BEARER-CONTEXT ACTIVE PENDING

The state exists the default bearer context activation is successful in network but need the successful response from E-UTRAN 

3. BEARER-CONTEXT ACTIVE

The state indicates the bearer context is active

It is FFS whether the state machine can be used for the default bearer activation procedure initiated by UE for multiple PDN.
The dedicated bearer activation procedure

The state should be same with default bearer context as above in network but the trigger message and event is different. It is assumed that the state can be reused.
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Figure 3: The bearer context state in network

1. BEARER-CONTEXT INACTIVE

The state indicates the bearer context doesn’t exist in network
2. BEARER-CONTEXT ACTIVE PENDING

The state exists when the dedicated bearer context activation is requested by network. 

3. BEARER-CONTEXT ACTIVE

The state indicates the bearer context is active 
The difference between the dedicated bearer context and default bearer context can be left for internal implementation e.g. a flag used.
The state machine is different in UE; the bearer context should enter the active state from inactive state when the bearer context is successful activation in UE after the bearer context setup message is received from network.
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Figure 4: The bearer context state in UE
Network initiated dedicated bearer modification procedure

The bearer context in network should enter the modification pending state when the dedicated bearer modification message is sent to UE, and changed to active state when the successful response is received from UE.

The context state of UE shouldn’t be changed when it is success modification accepted by UE or the modification request is refused by UE.
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Figure 5: The bearer context state in network

1. BEARER-CONTEXT MODIFY PENDING

The state exists the dedicated bearer context modification is requested by network. 

Network initiated dedicated bearer deactivation procedure

The bearer context state should enter the deactivation pending state when the dedicated bearer deactivation message is sent to UE and changed to inactive state when the successful response is received from UE or it is overtime after several re-attempts.

The bearer context state in UE should enter the inactive state when the successful response message is sent to network.
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Figure 6: The bearer context state in network

1. BEARER-CONTEXT INACTIVE PENDING

The state exists the dedicated bearer context deactivation is requested by network.
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Figure 7: The bearer context state in UE

The UE initiated bearer resource allocation
It is different from other procedure that a new dedicated bearer context may be activated or an existing bearer context may be modified, so it is independent from other bearer context.

A solution is that a temporary bearer context is created in UE and network, and come to a true bearer context when it is decided by network that a new dedicated bearer context should be activated, otherwise, it should be deleted when only modification is required.

Another solution is no bearer context should be created but a flag is recorded in UE and network for handling that the request is rejected by network or resending the message when it is time out for network response.

The impact on bearer context state is FFS.
Conclusion
It is proposed to include the proposed text below in 3GPP TR 24.801.
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**** Start of changes ****

10.3.1 Session management states
In this subclause, the possible states of an EPS bearer context on network side and in UE are described. The state is associated with one EPS bearer context.
10.3.1.1 EPS Bearer context states in the UE

1. BEARER-CONTEXT INACTIVE

The state indicates the EPS bearer context does not exist



2. BEARER-CONTEXT ACTIVE
The state indicates the EPS bearer context is active

Editor’s note: It is FFS whether the state machine can be used for the default bearer activation procedure initiated by UE for multiple PDN.

Editor’s note: The impact of UE initiated bearer resource allocation on bearer context state is FFS.


Editor’s note: The need for an additional state for the activation of a default bearer is FFS.
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Figure X.1: The bearer context states in the UE (overview)

10.3.1.2 EPS Bearer context states in network

1. BEARER-CONTEXT INACTIVE

The state indicates the EPS bearer context does not exist.

2. BEARER-CONTEXT ACTIVE PENDING
The state exists the EPS bearer context activation is requested by network. 

Note: this state is applied to dedicated bearer context activation. 
Editor’s note: it is FFS whether the state can be used for default bearer activation.
3. BEARER-CONTEXT ACTIVE
The state indicates the EPS bearer context is active.

4. BEARER-CONTEXT INACTIVE PENDING
The state exists the dedicated bearer context deactivation is requested by network.

5. BEARER-CONTEXT MODIFY PENDING
The state exists the dedicated bearer context modification is requested by network. 
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Figure X.2: The bearer context states in the network (overview)
**** End of changes ****
