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Abstract of the contribution: This contribution propose a Xn-like handover procedure for N2 based Intra AMF, inter NG-RAN node handover procedure.
Discussion

Last SA2 meeting, the N2 based Intra AMF, inter NG-RAN node handover procedure was agreed. In this procedure the AMF needs to retrieve SM information from SMF and then send handover request to T-RAN. There are two issues:

1) For home routed PDU session, it is unclear whether the vSMF or hSMF will response the SM information. If it is hSMF, this may cause handover latency.

2) If there is multiple SMFs, the AMF start a supervision timer to wait for the response from SMFs. The handover request may be sent to the T-RAN after the supervision timer expires. However as this is handover procedure, the UE radio condition in S-RAN may become worse before the supervision timer expires and the UE may lost the radio link with S-RAN. So the handover procedure will fail. This will cause bad user experience. 

In this contribution we propose another solution to handle the N2 based handover. The following is the basic idea:
1) The UE should be handover to target RAN as soon as possible. In order to achieve the target, the S-RAN provides the N2 SM info of all PDU session corresponding to handover. So the AMF doesn’t need to retrieve SM info from SMF. This concept is similar as Xn based handover in which case the SM info is sent to target RAN via Xn interface and target RAN then allocates radio resource and the N3 tunnel information for downlink packet.
2) After the UE is handover over to target RAN, the target RAN triggers path switch request to AMF to switch the data path to T-RAN, similar as Xn based handover.
3) 
The benefits of this procedure are the following:
1) Reduce the handover latency: in handover preparation phase, there is no need to contact with SMF except for data forwarding. This can reduce the handover preparation phase period and reduce the handover latency. The UE will be handover to target RAN as soon as possible.

2) Alignment with MM and SM split concept. The data path in the core is switched (SM related handling) after the UE is handover to target RAN(MM related handling). This is aligned with MM and SM split concept.
3) Simplify the handover procedure. There is no need to handle interaction between AMF and SMF during the handover preparation phase. This can simplify the handover procedure especially for inter AMF, inter SMF case.
Proposal

It is proposed to approve the following changes to the TS 23.502.
*************** Start of changes *********************
4.9.1.2
Inter NG-RAN node handover without Xn interface
4.9.1.2.1
General

This clause includes details regarding the inter NG-RAN node handover without Xn interface.

Editor's note: The interactions towards the UPF is FFS and it is also FFS whether there is a need for two separate information flows to address the scenarios of with and without UPF relocation.
The source RAN decides to initiate an N2-based handover to the target RAN. This can be triggered, for example, due to new radio conditions or load balancing, if there is no Xn connectivity to the target RAN, an error indication from the target RAN after an unsuccessful Xn-based handover, or based on dynamic information learnt by the S-RAN.
4.9.1.2.2
Intra AMF, inter NG-RAN node handover without Xn interface
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Figure 4.9.1.2.2-1: Intra AMF, inter NG-RAN node handover without Xn interface
Editor’s note: Details of Data forwarding are FFS.
1.
S-RAN to AMF: Handover Required (Target ID, Source to Target transparent container, SM N2 info list).
Source to Target transparent container includes RAN information created by S-RAN to be used by T-RAN, and is transparent to 5GCN.
The SM N2 info list shall includes information of all PDU sessions handled by S-RAN (i.e. all existing PDU sessions with active UP connections), indicating which of those PDU session(s) are requested by S-RAN to handover.
2.
AMF to T-RAN: Handover Request (Source to Target transparent container, MM N2 info, SM N2 info list).
AMF determines T-RAN based on Target ID. AMF may allocate a GUTI valid for the UE in the AMF and target TAI.

Source to Target transparent container is forwarded as received from S-RAN. MM N2 info includes e.g. security information and Handover Restriction List.

SM N2 info list includes SM N2 info from S-RAN.
3.
T-RAN to AMF: Handover Request Acknowledge (Target to Source transparent container, SM N2 response list).

Target to Source transparent container includes a UE container with an access stratum part and a NAS part. The UE container is sent transparently via AMF and S-RAN to the UE.

The SM N2 response list includes, per each PDU session accepted by T-RAN, a PDU session ID, N3 UP address and Tunnel ID of T-RAN.
4.
The AMF sends Handover Command (Target to Source transparent container) to source RAN.

Target to Source transparent container is forwarded as received from AMF.

5.
S-RAN to UE:  Handover Command (UE container).
UE container is sent transparently from T-RAN via AMF to S-RAN and is provided to the UE by the S-RAN.

6.
UE to T-RAN: Handover Confirm.
After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.
7.
The Target RAN sends an N2 Path Switch Request message to an AMF to inform that the UE has moved to a new target cell and a list of PDU Sessions to be switched. Depending on the type of target cell, the Target RAN includes appropriate information in this message.


For the QoS flows to be switched to the Target RAN, the N2 Path Switch Request message shall include the list of accepted QoS flows
8.
The AMF sends N2 SM information by using an N11 Message to each SMF associated with the list of PDU Sessions received in the N2 Path Switch Request.


For the PDU Sessions to be switched to the Target RAN, upon receipt of the N11 Message, each of these SMFs determines whether the existing UPF can continue to serve the UE.


For the PDU session(s) which are not included in the N2 Path Switch Request message, the AMF sends separate request(s) to the relevant SMF(s) to release the PDU session(s). 

Editor’s note:
It is FFS whether to release or deactivate the PDU session(s) which are not accepted by the Target RAN.
Editor's note:
Handling of UPF relocation of the PDU session anchor is FFS.

9.
For PDU Sessions requested by the Target RAN, the SMF sends an N4 Session Modification Request (RAN N3 address, tunnel identifiers for downlink User Plane) message to the UPF.
10.
The UPF returns an N4 Session Modification Response message (Tunnel identifiers for uplink traffic) to the SMF after requested PDU Sessions are switched.
From now on the downlink data is sent to Target RAN from UPF.
11.
The SMF sends an N11 Message Ack (CN Tunnel Information) to the AMF for PDU Sessions which have been switched successfully.

12.
Once the N11 Message Response is received from all the SMFs, the AMF aggregates received CN Tunnel Information from these responses and sends this aggregated information as a part of N2 SM Information in N2 Path Switch Request Ack to the Target RAN. If none of the requested PDU Sessions have been switched successfully, the AMF shall send an N2 Path Switch Request Failure message to the Target RAN.

13.
By sending a Release Resources message to the Source RAN, the AMF confirms success of the handover. 
*************** End of changes *********************
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