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Abstract of the contribution: This contribution proposes a Mobility Management framework solution for assigning CP and UP functions during a mobility management procedure.
1
Discussion

For the next generation mobility and session management functions, it is assumed that multiple PDU sessions with different session continuity requirements based on e.g., user subscription data and application demands will be supported for a UE in the NextGen system. However, it has not been clearly addressed about how the UP-GWs (or data anchor points) can be selected and re-located by which function during a mobility procedure. This contribution aims at providing a clear understanding for the functional decomposition between CP-MM and CP-SM, and further signalling procedures to trigger corresponding CP and UP functions for the mobility event. The mobility scenario we consider in the contribution covers both RAN controlled handover for the UE in NG CM-connected state and UE controlled cell reselection for the UE in NG CM-idle state.
In particular, we consider the following NextGen system architecture and the scenario where UE is moving from RAN1 to RAN2:
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The solution proposes functional decomposition on mobility and session management based on the above architectural scenario:
· CP-MM handles the following functional components:

· Mobility management: receives handover request from RAN and respond with handover decision to RAN

· UE location management: receives tracking area update request from UE and responds with the result of tracking area update to UE
· Triggering UP-GW relocation: sends UP-GW relocation trigger to CP-SM based on mobility signalling from RAN/UE (e.g., handover request, path switch request, TAU request)
· CP-SM handles the following functional components:

· Session continuity control: keeps track of session continuity (i.e., SSC mode) of PDU session for UE and decides whether UP-GW reselection is necessary or not
· UP-GW (re-)selection: (re-)selects UP-GW based on DNN, UE location, SSC mode of PDU session, UE subscription data and etc.
· UP path control: sends/receives signalling with UP-GW in order to create/update/delete UP path between RAN and UP-GW for PDU session of UE
· 
Now, the mobility management procedures for UE mobility with anchor relocation are described below. 
When UE in NG CM-connected state moves to a new cell, the handover is triggered by a source RAN (e.g., NG-BS) and informed to CP-MM. The CP-MM sends UP-GW relocation inquiry to CP-SM so that the CP-SM checks the need for UP-GW relocation based on network topology, SSC mode of active PDU session(s), UE subscription information and etc. If it decides to relocate the UP-GW, the CP-SM replies back to the CP-MM, which in turn creates handover command toward a target RAN with “UP-GW relocation required” code, which is conveyed to the UE. After successfully attaching to the target RAN, the UE requests a new session setup possibly along with handover confirm, which is actually delivered to the CP-SM. Then, the CP-SM selects the proper UP-GW for the PDU session and performs session setup procedures by interacting with the chosen UP-GW and UE.
On the other hand, when UE in NG CM-idle state moves to a new cell, it triggers cell reselection procedure with a target RAN, which kicks up a tracking area update in case when the UE has entered a new TA that is not in the UE-registered list. Upon the receipt of TAU request, the CP-MM asks about UP-GW relocation to the CP-SM. If the CP-SM determines that the (if any) existing PDU session needs to be re-established via another UP-GW, it replies back to the CP-MM. This signalling (i.e., “UP-GW relocation required” code) can be piggybacked in TAU accept message toward the UE. The remaining procedure is similar with the case for UE in NG CM-connected state.

2
Proposal

The following solution is proposed to be updated to TR 23.799.

***** Start of Change # 1 *****

6.3.x
Solution 3.x: Assignment of CP and UP functions during an MM procedure
This solution addresses WT #4 of Key issue 3, from the following perspectives:
   - Relationship between CP-MM, CP-SM and UP-GW
   - Assignment of CP and UP functions during a mobility event

   - UP-GW (or UP anchor point) relocation and PDU session update triggered by a mobility event
6.3.x.1
Architecture description

For the UE mobility event, the following functional components are split between CP-MM and CP-SM:

· CP-MM handles the following functional components:

· Mobility management: receives handover request from RAN and respond with handover decision to RAN

· UE location management: receives tracking area update request from UE and responds with the result of tracking area update to UE

· Triggering UP-GW relocation: sends UP-GW relocation trigger to CP-SM based on mobility signalling from RAN/UE (e.g., handover request, path switch request, TAU request)

· CP-SM handles the following functional components:

· Session continuity control: keeps track of session continuity (i.e., SSC mode) of PDU session for UE and decides whether UP-GW reselection is necessary or not
· UP-GW (re-)selection: (re-)selects UP-GW based on DNN, UE location, SSC mode of PDU session, UE subscription data and etc.

· UP path control: sends/receives signalling with UP-GW in order to create/update/delete UP path between RAN and UP-GW for PDU session of UE

· 
Editor's note: It is FFS how the mobility and session management functions are defined for network slicing.

6.3.x.2
Function description

6.3.x.2.1
NG-X2 based Handover with UP-GW relocation
This procedure is used to hand over a UE from a source RAN (i.e., RAN1) to a target RAN (i.e., RAN2) using NG-X2 interface when the CP-MM and CP-SM are unchanged and the CP-SM decides that the UP-GW is to be relocated. The presence of tunnelling between the source UP-GW (i.e., UP-GW1) and the source RAN, between the source UP-GW and the target RAN, and the target UP-GW (i.e., UP-GW2) and the target RAN is assumed.
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Figure 6.3.x.2.1-1: NG-X2 based Handover with UP-GW relocation
0. The handover preparation and execution phases are performed as specified in TS 36.300.
1. The target RAN sends a path switch request message to CP-MM to inform that the UE has changed its serving cell. The CP-MM triggers UP-GW relocation inquiry to the CP-SM, which is piggybacked in the path switch request message (1a).
Editor’s note: In the presence of multiple CP-SMs for the UE, the CP-MM can send the path switch request to each of CP-SMs, respectively.
2. The CP-SM checks whether UP-GW needs to be relocated or not based on network topology, SSC mode of PDU session, UE subscription information.


3. The CP-SM updates the UP path between the target RAN and UP-GW1.

4. The CP-SM sends the path switch response to the CP-MM, which, in turn, is forwarded to the target RAN2 (4a).



5. If the CP-SM determines that the UP-GW needs to be relocated in the step 2, the CP-SM sends a PDU session trigger message to the UE, which includes “UP-GW relocation required” code.

6. The UE triggers the PDU session setup procedure as described in section 6.4.2.2.1, which establishes the PDU session with the DN via the UP-GW2.
7. The CP-SM releases the previous PDU session in the UP-GW1.
8. The UE initiates a tracking area update (TAU) procedure toward the CP-MM, if needed.
6.3.x.2.2
NG2 based Handover with UP-GW relocation
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Figure 6.3.x.2.2-1: NG2 based Handover with UP-GW relocation
1. The source RAN sends a handover required message to the CP-MM.
2. The CP-MM sends a handover request message to the target RAN. Then, the target RAN sends a handover request ack message to the CP-MM.
3. The CP-MM triggers UP-GW relocation inquiry to the CP-SM.
Editor’s note: In the presence of multiple CP-SMs for the UE, the CP-MM can send the UP-GW relocation inquiry to each of CP-SMs, respectively.

4. The CP-SM checks whether UP-GW needs to be relocated or not based on network topology, SSC mode of PDU session, UE subscription information.
5. The CP-SM updates the UP path between the target RAN and UP-GW1. 
6. If the CP-SM determines that the UP-GW needs to be relocated in the step 4, the CP-SM sends a UP-GW relocation inquiry ack message with the path switch response including “UP-GW relocation required” code to the CP-MM.

7. The CP-MM sends a handover command message to the UE via the source RAN including “UP-GW relocation required” code.
8. The UE performs a handover from RAN1 to RAN2, which is notified to the CP-MM.


9. The UE triggers the PDU session setup procedure as described in section 6.4.2.2.1, which establishes the PDU session with the DN via the UP-GW2.
10. The CP-SM releases the previous PDU session in the UP-GW1.
11. The UE initiates a tracking area update (TAU) procedure toward the CP-MM, if needed.

6.3.x.2.3
Tracking area update with UP-GW relocation
Pre-condition: 
· The UE is in NG CM-idle state.
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Figure 6.3.x.2.3-1: Tracking area update with UP-GW relocation
0. The UE triggers TAU procedure if it detects it has entered a new TA that is not in the list of TAIs that the UE registered with the network.
1. The UE initiates the TAU procedure by sending a TAU request to the RAN. Then, the RAN forwards the TAU request message to the CP-MM.
2. The CP-MM checks whether the assigned CP-SM for PDU session of the UE exists or not. 
If there is any assigned CP-SM for the UE, the CP-MM sends a UP-GW relocation inquiry message to the corresponding CP-SM.
Editor’s note: In the presence of multiple CP-SMs for the UE, the CP-MM can send the UP-GW relocation inquiry to each of CP-SMs, respectively.
3. The CP-SM checks whether UP-GW needs to be relocated or not based on network topology, SSC mode of PDU session, UE subscription information.

4. The CP-SM sends a UP-GW relocation inquiry ack message including “UP-GW relocation required” code to the CP-MM.
5. The CP-MM sends a TAU accept message with the inclusion of “UP-GW relocation required” code to the UE.

6. The UE triggers the PDU session setup procedure as described in section 6.4.2.2.1, which establishes the PDU session with the DN via the UP-GW2.
7. The CP-SM releases the previous PDU session in the UP-GW1.
6.3.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 Change # 1 *****
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