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This paper discusses the session states when the UE state is changed.
Discussion
The interaction of session management and UE state change is captured in the work task. This paper discusses the session management when the UE state is changed. 
“Al-ways on” PDN connection is required to support in EPS network. PDN connection is established when the UE attaches to the network. If all the PDN connections are deactivated, UE will be detached from the network. However, on demand session setup is requirement in NextGen system. UE may attach to the network without PDU session setup. Therefore, if all the PDU sessions are deactivated from network, UE may still keep registered in the network do not need to detach from the network. For the eMBB service, the similar detach procedure may performed if all the PDU session are deactivated, but for the other services, if all the PDU session are deactivated, UE can still keep in registered in the core network.
Proposal 1: When all the PDU sessions are deactivated for the UE, if the service is desired to have always on PDU session, UE will be detached from the network. Otherwise, if the service does not desired to have an always PDU session, UE will still keep in registered in the NextGen network.
When UE moves from ECM-IDLE to ECM-CONNECTED mode, radio bearer is established for the activated EPS bearer during the service request procedure in EPS network. EPS bearer state synchronization is performed between the UE and the network, if the radio bearer for a default EPS bearer is not established, the UE shall locally deactivate all EPS bearers associated to that default EPS bearer. But NextGen UE may only have control plane connection to network but do not have user plane connection to the network, therefore, when the UE enters connected mode it is possible to only establish control plane connection without user plane connection for the UE during service request procedure. 
Proposal 2: User plane connection may not established for the UE during idle to connected mode transition procedure.
When the UE moves from ECM-CONNECTED to ECM-IDLE mode in LTE system, all UE related context information is deleted in the eNB. But EPS bearers established for the UE are preserved in the MME and in the Serving GW. In NextGen system, whether the PDU sessions are preserved in core network when the UE moves from connected mode to idle mode is not discussed. 

For eMBB service, it is valid to keep the EPS similar mechanism for activated PDU session when UE moves from Idle to connected mode. But for mMTC service, the PDU session may not need to be kept when the UE moves to idle mode. The large number of devices used for mMTC will cost a huge of network resources. Most of scenarios for mMTC service is MO only, devices do not need receive paging message. If UE enters idle mode, it is proposed to deactivate all the PDU sessions and just keep the UE context related to mobility management. When the UE moves to connected mode, UE can establish PDU session again for user data transmission.
Proposal 3: PDU session may be deactivated when UE transits from connected mode to idle mode.
Proposal

6.4.2
Solution 4.2: Session Management procedures

This solution addresses the Key Issue 4: Session management.

6.4.2.1
Architecture description

Session management of next generation system may not be involved during the attach procedure. A UE may request session establishment procedure under the following states:

a)
Unattached, session established with attach procedure (EPS-like session establishment).

b)
Attached but no session established, the UE already attached to the network and would like to get IP/Non-IP connection for data transfer.

c)
Already have session established, the UE already have session established over one or multiple DN(s), and would like to have another session.

Editor's note:
It is FFS whether the same UP function is selected for all sessions to a single DN or whether separate UP functions may be selected is FFS.

Therefore, keeping at least one session is not mandatory but if needed for the desired service (e.g. eMBB service), it should be controlled as always-connected session. For the UE that initiates the always-connected session, if all the PDU sessions are deactivated, UE will detach from the network. Otherwise, if the service does not desired to have an always PDU session, UE will still keep in registered in the NextGen network even if all the PDU sessions are deactivated. During idle to connected mode transition procedure, session establishment may not performed in conjunction with signalling connection establishment in radio interface if there is no preserved activated PDU session in core network. During connected to idle mode transition procedure, PDU sessions may be deactivated if service is not desired to have an always PDU session.
Editor's note:
It is FFS whether always-connected session is requested by UE or based on per subscription.

The session management architecture could be depicted as Figure 6.4.2-1, where the SM is the function in control plane for session management handling.

The procedures below assume that a user plane tunnel is established between AN and the user plane functions in the core network.

Editor's note:
The "User Data" in the figure below is the data repository of information related to session management and user subscription. Whether it is a standalone network function or collocated with some network function is FFS.
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Figure 6.4.2.1-1: The non-roaming architecture for session management

The home-routed roaming architecture is shown in Figure 6.4.2-2.
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Figure 6.4.2.1-2: The home-routed roaming architecture for session management

Editor's note:
The architecture figures above describe the logical relation between functionality for session management. Reference points used for session management for NextGen architecture and additional description of relation to other functionality in NextGen system such as mobility management functionality and is FFS.

Editor's note:
Whether a "User Data" function needs to be added to the roaming architecture for session management is FFS.

Editor's note:
Whether there is a need for a Policy control function in the VPLMN is FFS and also handled as part of the policy framework key issue.
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