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This contribution discuss the handover related scenario and different handling for different SSC mode PDU session.
Discussion

1. HO scenario

According to the TR conclusion, it is agree to support five HO scenarios in 5G system.

1) Intra NG RAN node,
2) Inter NG RAN node with Xn interface,
3) Intra AMF, Intra SMF, Inter NG RAN node without Xn interface,

4) Intra AMF, Inter SMF, Inter NG RAN node without Xn interface,

5) Inter AMF, Inter and Intra SMF, Inter NG RAN node without Xn interface

Scenario 1: it should be RAN’s responsibility to handle that, no CN impacts.
Scenario 2: It should be divided into the following cases:

2.1 intra AMF, intra SMF, inter NG RAN node with Xn interface.

---Xn based handover which is similar to the X2 based handover without SGW relocation is supported.

2.2 intra AMF, inter SMF, inter NG RAN node with Xn interface.

---Xn based handover which is similar to the X2 based handover with SGW relocation is supported.

2.3 inter AMF, intra or inter SMF, inter NG RAN node with Xn interface.
---Xn based handover is not support for this scenario.
Scenario 3: NG2 based handover which is similar to the S1based handover without MME and SGW relocation is supported.
Scenario 4: NG2 based handover which is similar to the S1 based handover with SGW relocation is supported.

Scenario 5: NG2 based handover which is similar to the S1 based handover with or without SGW relocation is supported.

2. Data forwarding
Data forwarding is supported in 5G HO to support session continuity. For Xn based HO, the data forwarding path is established between source and target RAN. 
For NG2 based handover, if there is a Xn interface between source RAN and target RAN, the direct data forwarding path is established between source RAN and target RAN. If there is not Xn interface between source RAN and target RAN, an indirect data forwarding path through the UPF in core network is established.

3. Handling for different SSC mode PDU session

For SSC mode 1 PDU session, the TUPF is maintained when the handover procedure is performed. There is no special handling for this kind of PDU session.
For SSC mode 2, the TUPF is only maintained across a subset of RAN, the PDU session with SSC mode 2 may not be able to maintain when the UE handover to a target RAN.
For SSC mode 3, before HO procedure, UE may initiate a new PDU session and redirect the data flow to the new PDU session. There is no special handling for this kind of PDU session.
According to the above analyse, during the HO procedure, network need to differentiate the SSC mode2 PDU session and determine whether the PDU session can be maintained in the target network. If yes, the PDU session can be treated as SSC mode 1 PDU session and HO to the target side. If not, the new PDU session will be established in the target side and the old PDU session will be released in the source network.
The following principles apply:
· CN CP determines whether the SSC mode 2 PDU session can be maintained in the target side when the UE handover to the target cell. If the CN CP is changed during the HO procedure, the target CN CP performs the determination.
· Target CN CP selects the new TUPF for the SSC mode 2 PDU session and establishes the user plane path between target RAN and new TUPF.
· Target CN CP informs source CN CP the PDU session can not HO to the target network due to loss of connection in core network.
· The source CN CP deletes the PDU session connection in network side.

Proposal

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

4.8
Handover procedures

4.8.1
Xn-based Handover
4.8.1.1
General

These procedures are used to handover a UE from a source RAN to a target RAN using a Xn reference point. In these procedures the AMF is unchanged. Two procedures are defined depending on whether the SMF is unchanged or is relocated. In addition to the Xn reference point between the source RAN and target RAN, the procedures rely on the presence of N1 reference point between the AMF and the source RAN as well as between the AMF and the target RAN. 
The handover preparation and execution phases are defined in RAN. 
As part of handover execution, packets are forwarded from the source RAN to the target RAN. 
4.8.1.2
Xn-based handover without Serving GW relocation
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Figure 4.8.1.2-1 Xn-based handover without SMF relocation
1. HO preparation procedure is performed between source 5G RAN and target 5G RAN, UE accesses to the target RAN.

2. The target 5G RAN sends a Path Switch message to 5G AMF to inform that the UE has changed cell, the list of PDU session to be switched and the DL tunnel ID and IP address for the PDU session related are included as NG2 information contained in the message. 

3. AMF sends the NG2 information which is received in step 2 to SMF. The NG2 information contains the list of PDU session to be switched, the DL tunnel ID and IP address for the PDU session.

4. SMF update the user plane path between UPF and target RAN.

For the SSC mode 2 PDU session, SMF checks whether the PDU session can be maintained in the target RAN, e.g. target RAN does not have a connection to the UPF and the user plane path can not established between UPF and target RAN, if not, SMF selects a UPF2 for the PDU session and establishes the user plane path between target RAN and UPF2. UPF2 allocates a new IP address for the PDU session. 

5. SM sends the N2 information transfer to the AMF. The UL tunnel ID and IP address for the PDU sessions are included in the container which is relayed from AMF to target RAN.

6. For SSC mode 2 PDU session, if a new UPF is selected in step 4 and a new IP address allocated for the PDU session, the new IP address to the UE by NAS message or user plane path.
7. AMF sends the path switch response message to the target RAN. The NG2 information is included in the response message.
8. By sending Release Resource the target 5G RAN informs success of the handover to source 5G RAN and triggers the release of resources.

9. UE initiates a location area update when the trigger condition is applied.

4.8.1.3
Xn-based handover procedure with SGW relocation
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Figure 4.8.1.3-1 Xn-based handover with SMF relocation
1. HO preparation procedure is performed between source 5G RAN and target 5G RAN, UE accesses to the target RAN.

2. The target 5G RAN sends a Path Switch message to 5G AMF to inform that the UE has changed cell, the list of PDU session to be switched and the DL tunnel ID and IP address for the PDU session related are included as NG2 information contained in the message. 

3. AMF selects a new SMF based on the location information and sends the NG2 information which is received in step 2 to target SMF. The NG2 information contains the list of PDU session to be switched, the DL tunnel ID and IP address for the PDU session.

4. Target SMF updates the user plane path between UPF and target RAN.

For the SSC mode 2 PDU session, target SMF checks whether the PDU session can be maintained in the target RAN, e.g. target RAN does not have a connection to the UPF and the user plane path can not established between UPF and target RAN, if not, SMF selects a UPF2 for the PDU session and establishes the user plane path between target RAN and UPF2. UPF2 allocates a new IP address for the PDU session. 

5. Target SM sends the N2 information transfer to the AMF. The UL tunnel ID and IP address for the PDU sessions are included in the container which is relayed from AMF to target RAN.

6. For SSC mode 2 PDU session, if a new UPF is selected in step 4 and a new IP address allocated for the PDU session, the new IP address can be transmitted by NAS message or user plane path.
7. AMF sends the path switch response message to the target RAN. The NG2 information is included in the response message.
8. AMF sends the connection release request message to the source SMF to release the related resources.

9. Source SMF sends the response message to the AMF.
10. By sending Release Resource the target 5G RAN informs success of the handover to source 5G RAN and triggers the release of resources.

11. UE initiates a location area update when the trigger condition is applied.
******************************************************End of change****************************************************
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