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Abstract of the contribution:

This paper discuss how to handle Intra-RAT handover, and propose a solution to be captured into TR23.799.
Discussion

This paper is related to Work task #4: Connected mode mobility and assignment of CP and UP network functions (as needed) and a related MM procedure.
1.MM procedure should apply for the following scenarios:

1)
for intra-RAT
2)
for inter-RAT
3)
Between 3GPP and non-3GPP access
This paper proposes to discuss the intra-RAT HO procedure and the relationship about different SSC mode.
1. Scenario for intra-RAT HO
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Figure 1: Architecture of NextGen

Figure 1 is the HO related architecture. NGr is the reference point for the control plane between NextGen RAN. The HO procedure will be happened when the UE changes the serving NextGen RAN. If the UE change to another cell but the new cell is still covered by the NextGen RAN, the NextGen CN will not be informed about this mobility. In EUTRAN system, X2 handover procedure and S1 handover procedure are defined to support different scenario, the following two scenario shall be supported in NextGen for the similar consideration:
· Intra-NextGen CN handover: NextGen RAN is changed but NextGen CN is not changed.

· Inter-NextGen CN handover: NextGen RAN is changed and the NextGen CN is changed as well.
For the first scenario, it is proposed to handover the UE from source NextGen RAN to target NextGen RAN by using the NGr interface. For the second scenario, it is proposed to handover the UE from source NextGen RAN to target NextGen RAN by using the NG2 interface.
It is not impose the number of UP-GWs for a PDU session in the user plane. Considering the requirements that multiple PDU sessions are supported for the same data network, for these PDU sessions towards the same data network, there is the need of a convergence point to support the bitrate enforcement and charging. Therefore, when the UE moves to another cell and the HO procedure is triggered, the convergence point may be relocated during the HO procedure.
2. HO Procedure
The proposed solution of handover procedure assumes the following principles:
· The handover procedure is initiated by RAN.

· The target cell selection is performed by RAN which is not related with services restriction.
· Source MM selects the target MM if the NextGen CN will be changed during the HO procedure.
· Target MM selects the target SM if the NextGen CN will be changed during the HO procedure.
· The PDU session which is not accepted by the target cell will be released after the HO procedure.

3. HO procedure for PDU sessions with different SSC mode
Session continuity shall be supported for the SSC mode 1 PDU session connection, the IP anchor shall not be changed during the handover procedure. 
Session continuity can be supported in the serving areas of the IP anchor for the SSC mode 2 PDU session connection. Core network decides to redirect the PDU session to another IP anchor for UE’s mobility. For intra-NextGen CN handover procedure, when the NextGen CN is informed that the UE is handover to the target NextGen RAN and the SSC mode 2 PDU session cannot be kept, NextGen CN release the user plane path associated with the source TUPF and setting up a user plane path corresponding to a new TUPF based on target NextGen RAN. For inter-NextGen CN handover procedure, there are two proposed options:

· Option 1:

During the Handover preparation procedure, source NextGen CN deactivate the PDU session with reactive indication, after UE handover to the target cell, UE re-establish the PDU session in the target network.
· Option 2:

Target NextGen CN selects a new IP anchor for the PDU session during the handover procedure, target NextGen CN release the PDU session in the source TUPF after the handover completion.

For the SSC mode 3 PDU session, UE can initiate a second PDU session establishment to the other IP anchor for the same data network before the handover procedure, UE rebinds the application from previous to the new IP anchor, the new PDU session handover to the target side and the previous PDU session can be deactivated after the handover procedure.
Proposal
It is proposed to capture a new solution in TR 23.799 as follows.

******************************************************start of change****************************************************

6.3.x
Solution 3.x: Intra-RAT HO procedure
6.3.x.1
Architecture Description
This contribution proposes a solution for Key Issue 3, WT 4: intra-RAT mobility.

Both Intra-NextGen CN handover and Inter-NextGen CN handover procedure are supported for NextGen. During the Intra-NextGen CN handover, the serving NextGen RAN is changed from source NextGen RAN to target NextGen RAN but the NextGen CN is not changed. During the Inter-NextGen CN, both the serving NextGen RAN and NextGen CN are changed.
If the PDU session has a mobility anchor, the mobility anchor may be relocated during the HO procedure by the NextGen CN to suit to the target location.

The reference architecture with HO is depicted in the following figure:
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Figure 6.3.X.1-1: The reference architecture with HO

NGr is the reference point for the control plane between NextGen RAN.

The proposed solution of handover procedure assumes the following principles:

· The handover procedure is initiated by RAN.

· The target cell selection is performed by RAN which is not related with services restriction.
· Source MM selects the target MM if the NextGen CN will be changed during the HO procedure.

· Target MM selects the target SM if the NextGen CN will be changed during the HO procedure.

· The PDU session which is not accepted by the target cell will be released after the HO procedure.
6.3.x.2
Function description
6.3.x.2.1
Intra-NextGen CN HO
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Figure 6.3.X.2-1: Intra NextGen CN HO procedure
1. Source NextGen initiates the HO procedure. HO preparation procedure is performed between source NextGen RAN and target NextGen RAN. Target NextGen RAN performs the admission control for the PDU session connection which is sent from source NextGen RAN.

2. Source NextGen informs UE HO command and UE accesses to the target cell.

Editor notes: The details of step 1 and step 2 are defined by RAN WG.

3. The target NextGen RAN sends a Path Switch message to NextGen CN to inform that the UE has changed cell, including the PDU session context to be switched. The DL tunnel ID and IP address for the PDU session is included in the PDU session context.
4. NextGen CN establishes the user plane path for the PDU session in the core network. The DL tunnel ID and IP address for the PDU session is sent to the TUPF.
5. NextGen CN sends the Path Switch ACK message to NextGen RAN.

6. The target NextGen RAN sends the resource release message to the source NextGen RAN.

7. UE initiates the location area update if it is necessary.

If there is a mobility anchor for a PDU session, the mobility anchor may be relocated by the NextGen core according to the target cell. The user plane setup in step 4 shall be used to establish the user plane path throug the new mobility anchor. 

For the SSC mode 2 PDU session, after NextGen CN receives the path switch message in step 3 and decided that the PDU session can not be served by the source TUPF, the NextGen CN will selects a new TUPF for the PDU session according to the target cell and sends the step 4 to the new TUPF. NextGen CN allocates the new UL tunnel ID and IP address for the PDU session and includes the new UL tunnel ID and IP address in step 5 sent to the Target NextGen RAN.
For the SSC mode 3 PDU session, UE initiates a second PDU session establishment to the other IP anchor for the same data network before the handover procedure, UE rebinds the application from previous to the new IP anchor, the new PDU session handover to the target side and the previous PDU session can be deactivated after the handover procedure.

6.3.x.2.2
Inter-NextGen HO procedure
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Figure 6.3.X.2-1: Inter NextGen CN HO procedure

Step 1: The source NextGen RAN decides to initiate an NG2-based HO to the target NextGen RAN.
Step 2: The source NextGen RAN sends HO required to the source NextGen CN.
Step 3: Source NextGen CN selects the target NextGen CN and sends a Forward Relocation Request message to the target NextGen CN. The UE context including MM context and SM context are included in the message.

Step 4: The Target NextGen CN sends Handover Request message to the target NextGen RAN. This message creates the UE context in the target NextGen RAN. Target NextGen CN allocates the UL tunnel identity and IP address for the activated PDU session and included in the PDU session information sent to the target NextGen RAN.
Step 5: The Target NextGen RAN sends a Handover Request Acknowledge message to the target NextGen CN, including the PDU session which is accepted by the target NextGen RAN. Target NextGen RAN allocates the DL tunnel ID and IP address for the PDU session and included in the PDU session information sent to the target Target NextGen CN.
Step 6: The target NextGen CN sends a Forward Relocation Response message to the source NextGen CN. 

Step 7: The HO command is send to UE to trigger to UE access to the target cell.

Step 8: After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the target NextGen RAN.
Step 9: The target NextGen RAN sends a Handover Notify message to the target NextGen CN to inform UE which is HO success.
Step 10: The target NextGen CN sends a Forward Relocation Complete Notification to inform source NextGen CN that the HO is success.
Step 11: The source NextGen CN in response sends a Forward Relocation Complete Acknowledge message to the target NextGen CN.

Step 12: Target NextGen CN establishes the user plane data path for the PDU sessions.
Step 13: Source NextGen CN sends a UE Context Release Command message to source NextGen RAN to release its resources related to the UE.

Step 14: Source NextGen RAN sends the response message to the source NextGen CN.
Step 15: UE initiates the location area update if it is necessary.
If there is a mobility anchor for a PDU session, the mobility anchor may be relocated by the NextGen core according to the target cell. The user plane setup in step 12 shall be used to establish the user plane path throug the new mobility anchor.
For the SSC mode 2 PDU session, the PDU session shall be deactivated 
· Either by source NextGen CN after step 2, in this case, source NextGen CN deactivates the PDU session in source network, after the UE moves to the target cell in step 8, UE can re-establish the PDU session in the target network.
· Or by target NextGen CN, in this case, target NextGen CN selects a new TUPF for the PDU session and sends the corresponding tunnel ID and IP address to target NextGen RAN in step 4. Target NextGen CN establishes the user plane data path to the new TUPF in step 15 and release the user plane data path to the old TUPF.
For the SSC mode 3 PDU session, UE initiates a second PDU session establishment to the other IP anchor for the same data network before the handover procedure, UE rebinds the application from previous to the new IP anchor, the new PDU session handover to the target side and the previous PDU session can be deactivated after the handover procedure.
******************************************************end of change****************************************************
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