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Abstract of the contribution: In this contribution, it is proposed to study the possibility of MM and SM function split.
Introduction
In key issue 4, it was agreed to study:

-
Identify the correlation between session management and mobility management functionality, including:

-
studying whether separation of session management and mobility management is possible, and 

-
identifying the interactions between session management and the mobility framework required to enable the various mobility scenarios (including those where efficient user plane path, as defined in TR 22.864 clause 5.1.2.2, is used) while minimizing any negative impact on the user experience
This contribution proposes a solution to split the mobility management functionality and session management functionality.

Discussion
In EPC, MME is a combined node for mobility management and session management. When splitting its functionalities, the following issues needs to be considered.
1) NAS security termination. When MM and SM are split, the NAS security terminating points could be split in MM and SM separately, each has different security context. However it is too complicated to maintain two NAS security context in the UE in one network slice. Another possible way is to maintain NAS security termination in MM function and the MM function forwards the SM message to SM function. The MM function maintains the UE security context and sends Security Mode Command to RAN to establish the AS security context.
Proposal 1: NAS is terminated in MM function and MM function forwards SM message to SM function.

Proposal 2: MM function sends Security Mode Command to RAN to establish the AS security context.

2) Subscription handling. The roaming scenario should be supported. As the legacy HSS only maintains one serving node, it is proposed that the MM function retrieves the UE subscription from the HSS and forwards the SM related subscription to SM function. 
Proposal 3: MM function retrieves the UE subscription from the HSS and forwards the SM related subscription to SM function
3) Connection between RAN and MM/SM function. When the UE move from IDLE to CONNECT mode, a NG2 connection per UE should be established between RAN and MM function to transfer the NAS message. NG3 connection per UE should be established if the SM needs to establish radio bearers in RAN. The RAN needs to maintain two separated connections to MM function and SM function. The MM and SM function maintain separated UE state transitions which are associated with NG2/NG3 connection.
Proposal 4: The MM/SM function maintains separated UE state transitions which are associated with NG2/NG3 connection.
4) Paging triggering. The SM function handles the session management. When SM function receives DL packets of the UE in IDLE mode, it buffers the DL data. The SM function can trigger the paging request via NG3 directly to the RAN if it can know the registered Area list. NOTE the MM function also can trigger the paging request when MT SMS delivery.
Proposal 5: SM Paging request is triggered to RAN via NG3 when SM function receives DL packets of the UE in ECM IDLE mode.
5) HO procedure. The handover procedure is used to maintain the session continuity. It is possible that the HO request message is sent to SM function directly, instead of to MM function. The session context is transferred to target SM functions, so the MM function is avoided to handle session related procedures. During HO procedure, the UE performs Area Registration procedure to new MM function. By this way the MM function and SM function are further decoupled.
Proposal 6: HO request message is sent to SM function directly.
6) SCEF session management. As the SCEF connection belongs to session management, it is proposed that the SM function provides interface to SCEF.
Proposal 7: SM function provides interface to SCEF
7) Radio bearer establishment (depends on RAN to decide whether radio bearer concept is used or not): As radio bearer establishment procedure is also session level procedure it is proposed to send radio bearer establishment via NG3 directly. 
Proposal 8: Radio Bearer establishment message is sent via NG3.
Proposal
The followings are the proposals of this contribution.

Proposal 1: NAS is terminated in MM function and MM function forwards SM message to SM function.

Proposal 2: Further MM function sends Security Mode Command to RAN to establish the AS security context.

Proposal 3: MM function retrieves the UE subscription from the HSS and forwards the SM related subscription to SM function
Proposal 4: The MM/SM function maintains separated UE state transitions which are associated with NG2/NG3 connection.
Proposal 5: SM Paging request is triggered to RAN via NG3 when SM function receives DL packets of the UE in ECM-IDLE mode.

Proposal 6: HO request message is sent to SM function directly.
Proposal 7: SM function provides interface to SCEF
Proposal 8: Radio Bearer establishment message is sent from SM function to RAN via NG3.
Further it is proposed to approve the following changes in TR23.799.

/******************* Start of Change *************/
6.4.X
Solution #: Solution of Mobility Management and Session Management split
6.4.X.1
Architecture description
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 

This solution addresses the key issue 4 on a mobility management and session management split.

Comparing to EPC architecture, session management related functionalities in MME are split to Session Management Function, such as PDN GW selection, SCEF connection handling, Radio Bearer establishment, etc. 
NG1is NAS reference point and NAS security is terminated in Mobility Management function. The Mobility Management relays the SM message towards the Session Management function. The Session Management function sends session QoS parameters to RAN via NG3 directly. When the UE is in IDLE state and receiving downlink data, the Session Management function buffers the downlink data and sends SM paging request via NG3 to RAN.
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Figure 6.4.x.1-1 High level architecture
6.2.1.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
Mobility Management function includes the following functionalities (not exclusive):
1) Maintain NG1 connection per UE and state transmission(Registered and Deregistered)

2) Maintain NG2 connection per UE and MM state transmission(Idle and Connected)

3) Authentication, subscription check, access restriction check.

4) Maintain the security context and send Security Mode Command to RAN.

5) Area Registration, Temporary identity allocation.

6) UE Unreachability Detection.

7) SMS delivery

8) Relay SM message

Session Management function includes the following functionalities (not exclusive):
1) Maintain the session connection between the UE and Data Network.

2) Maintain NG3 connection per UE and SM state transmission(Idle and Connected)
3) Send Radio bearer establishment including the session QoS parameter to RAN via NG3.

4) Handover handling via NG3 in CONNECT mode.

5) SCEF connection management.

6) Downlink data buffering and Session Management paging to RAN via NG3
NOTE x: SCEF have interfaces to other 3GPP functions for network capability exposure which are not shown in the figure 6.4.x.1-1.

NOTE x: The UE may have different SM Functions for different sessions.

Editor Note: It is FFS whether the Connection Management between MM/SM and RAN can be further split.
6.2.1.3
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 Change *************/
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