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1. Introduction
<Introduction part (optional)>

2. Reason for Change
S2-177635 and S2-177637 agreed in SA2 #123 meeting identify the service operation for the following steps in Inter NG-RAN node N2 based handover,

Preparation Phase:

1. Step 2 and 12 – Forward relocation request / response (between S-AMF and T-AMF)

2. Step 3 and 6 – PDU Handover Request (between T-AMF and SMF)

3. Step 10 – PDU handover cancel (between T-AMF and SMF)

4. Step 11a and 11f – Modify PDU Request / Response (between T-AMF and SMF)

And add the new procedure, Inter NG-RAN node N2 based handover, Cancel, step 3, 5, 7, 8 shall be included in the SMF and AMF related services.

S2-177898 identifies the service operation of the Network Triggered Service Request and UE triggered Service Request in CM-IDLE state, the related editor’s notes shall be removed.

Stage2 has defined the response of the Namf_MobileTermination_EnableReachability service operation, referred to 4.13.3.6
MT SMS over NAS in CM-IDLE state via 3GPP access, the related editor’s note can be removed.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.891 v1.1.0.
* * * First Change * * * *

6.5.1.2
Procedures between two AMFs
AMF to AMF interface is used to support AMF change.

The change of network slices may lead to AMF change.
6.5.1.2.1
During a Registration Procedure
During registration procedure (see subclause 4.2.2.2.2 in 3GPP TS 23.502 [3]) the following messages are exchanged when AMF change applies:

Namf_Communication_UEContextTransfer Request message new AMF to old AMF: Namf_Communication_UEContextTransfer Request (complete Registration Request).

If the UE's Temporary User ID (5G-GUTI) was included in the Registration Request and the serving AMF has changed since last registration, the new AMF may send Namf_Communication_UEContextTransfer Request to old AMF including the integrity protected complete Registration Request IE to request the UE's SUPI and MM Context.
Namf_Communication_UEContextTransferResponse message old AMF to new AMF: Namf_Communication_UEContextTransfer Response (SUPI, MM Context, SMF information, ..), see subclause 5.2.2.2.2 in 3GPP TS 23.502 [3] for summary content.


Old AMF responds with Information Response to new AMF including the UE's SUPI, UE Radio Capability (information contains information on RATs that the UE supports (e.g. power class, frequency bands, etc)) and MM Context.


If old AMF holds information about active PDU Sessions, the old AMF includes SMF information including SMF identities and PDU session identities. 

The old AMF includes SMF identifier as part of UE context transfer during AMF relocation to new AMF.
Namf_Communication_RegistrationCompleteNotify new AMF to old AMF, see subclause 5.2.2.2.3 in 3GPP TS 23.502 [3] for summary content.

If the AMF has changed the new AMF acknowledge the transfer of UE MM context.


If the authentication/security procedure fails, then the Registration shall be rejected, and the new AMF sends a reject indication to the old AMF. The old AMF continues as if the Namf_Communication_UEContextTransfer Request was never received.
Reroute NAS message  Initial AMF to target AMF (option, alternative signalling via RAN) Namf_Communication_N1Message Notify service (see subclause 5.2.2.2.4 of 3GPP TS 23.502 [3])
If the initial AMF, based on local policy and subscription information, determines to forward the NAS message to the target AMF directly, the initial AMF sends a Reroute NAS message to the target AMF.
The Reroute NAS message contains: (R)AN to identify the N2 terminating point (receive the initial setup message), optionally the UE's SUPI and MM Context, the Allowed NSSAI is included together with the corresponding NSI IDs (for network slicing). 

Editor's Note: It is FFS if Namf_Communication_N1MessageNotify service or to introduce a new update request/response service operation in AMF for this step.
6.5.1.2.2
During a Inter NG-RAN node N2 based handover
According to 3GPP TS 23.502 [3] subclause 4.9.1.3 Inter NG-RAN node N2 based handover:

-
at step 3, the S-AMF sends Namf_Communication_CreateUEContext Request(N2 Information(Target ID, Source to Target transparent container, SM N2 information list), UE context information containing SUPI and the list of PDU session IDs along with the corresponding SMF information) to the T-AMF.  

-
at step 11, the T-AMF responses the Namf_Communication_CreateUEContext Response (N2 information necessary for S-AMF to send Handover Command to S-RAN including Target to Source transparent container, N2 SM information (PDU sessions failed to be setup list, and the N3 DL forwarding information)).

-
at step 6a, the T-AMF sends Namf_Communication_N2InfoNotify to the S-AMF.
-
at step 6b, S-AMF to T-AMF: Namf_Communication_N2InfoNotify ACK.
6.5.1.2.3
During a Inter NG-RAN node N2 based handover, Cancel
According to 3GPP TS 23.502 [3] subclause 4.9.1.3 Inter NG-RAN node N2 based handover:

-
at step 3, the S-AMF sends Namf_Communication_ ReleaseUEContext Request (SUPI, PDU session IDs, Relocation Cancel Indication) to the T-AMF.  

-
at step 8, the T-AMF responses the Namf_Communication_ ReleaseUEContext Response (SUPI, result).
* * * Next Change * * * *

6.5.1.3.3
Transfer of N1/N2 messages to UE and/or AN 

Network triggered service request the SMF sends Namf_Communication_N1N2MessageTransfer message to the AMF to trigger paging of the UE, see sublause 4.2.3.4 of 3GPP TS 23.502 [3]. 


The AMF shall transfer N1 and/or N2 SM signalling from the SMF to the UE/5G-AN, e.g. in the PDU session modification procedure in 3GPP TS 23.502 [3] subclause 4.3.3.2 and 4.3.4.2:

-
at step 3b, the SMF sends an Namf_Communication_N1N2MessageTransfer Request (N2 SM information [PDU Session ID, QoS Profile, Session-AMBR], N1 SM container [PDU Session Modification Command]) to the AMF. 

The AMF is not expected to know what a N1 or N2 message it is relaying is about, e.g. a N1 SM container "PDU Session Modification Command" is transparent to the AMF. 

NOTE 1:
There is a specific exception for PDU session release as this procedure require specific actions from the AMF, e.g. to delete the association between a PDU session ID and an SMF ID. See subclause 6.4.1.3.2.3. 

NOTE 2:
The SMF can tell the AMF to skip sending N1 SM container to the UE.
Editor's Note:
Whether N2 SM container contains complete N2 message or it requires the AMF to create N2 message is FFS.This makes use of the Namf_Communication_N1N2Message_Transfer service operations (see subclause 5.2.2.2.7 of 3GPP TS 23.502 [3]).

* * * Next Change * * * *

6.5.1.3.4
Notification of Mobility Events 
The AMF shall notify the SMF about mobility event affecting the PDU session (e.g. location change, AMF relocation) with a set of messages for N1 and or N2 related messages see below.

-
Namf_Communication_N1MessageNotify service (see subclause 5.2.2.2.4 of 3GPP TS 23.502 [3])

-
Namf_Communication_N1MessageSubscribe service (see subclause 5.2.2.2.5 of 3GPP TS 23.502 [3])

-
Namf_Communication_N1MessageUnsubscribe service (see subclause 5.2.2.2.6 of 3GPP TS 23.502 [3])

Namf_Communication_N1Message do not have an expected output, no confirmation is expected.
Namf_Communication_N1N2Message transfer service operation (Message type, message container, session ID, AN type) see subclause 5.2.2.2.7 of 3GPP TS 23.502 [3]. It is a confirmed service initiated by the SMF see subclauses 4.3.2.3, 4.3.3.2 of 3GPP TS 23.502 [3].
-
Namf_Communication_N2InfoSubscribe service operation (see subclause 5.2.2.2.8 of 3GPP TS 23.502 [3]). It is used to e.g. notify the SMF about N3 tunnel setup information and path switch requests, no acknowledge is expected.

-
Namf_Communication_N2InfoUnsubscribe service operation (see subclause 5.2.2.2.9 of 3GPP TS 23.502 [3]).
-
Namf_Communication_N2InfoNotify service operation (see subclause 5.2.2.2.10 of 3GPP TS 23.502 [3]).


-
Namf_MobileTermination service (see subclause 5.2.2.4 of 3GPP TS 23.502 [3]).
-
Namf_MobileTermination_EnableReachability service operation (see subclause 5.2.2.4.2 of 3GPP TS 23.502 [3]).


-
Namf_EventExposure_Subscribe service operation (see subclause 5.2.2.3.2 of 3GPP TS 23.502 [3]), reply required.
-
Namf_EventExposure_UnSubscribe service operation (see subclause 5.2.2.3.3 of 3GPP TS 23.502 [3]), reply required.
-
Namf_EventExposure_Notify service operation (see subclause 5.2.2.3.2 of 3GPP TS 23.502 [3]), no reply required.
The AMF invokes the Namf_EventExposure_Notify (see clause 5.2.2.3.4 of 3GPP TS 23.502 [3]) in the following scenarios:

-
If the AMF is changed, the new AMF notifies each SMF of the new AMF serving the UE by informing the UE reachability status including the PDU session status from the UE relevant for each SMF. In case the AMF has changed, it is assumed that the old AMF provides the available SMF information. 
-
If the UE was in MICO mode and the AMF had notified an SMF of the UE being unreachable and that the SMF needs not to send DL data notifications to the AMF, the AMF informs the SMF that the UE is reachable.

-
If the AMF had notified an SMF of the UE being reachable only for regulatory prioritized service and the UE enters into Allowed area, the AMF informs the SMF that the UE is reachable.
NOTE 1:
the AMF will also notify any other NF that subscribed to UE reach ability that the UE is reachable.

-
If an SMF has subscribed to UE location change notification via Namf_EventExposure_Subscribe service operation and if the AMF detects that the UE has moved out the area of interest subscribed by an SMF serving the UE, the AMF invokes Namf_EventExposure_Notify service operation to inform the SMF of the new location information of the UE.
NOTE 2: Whether notification Ack need a separate message or be realized in the transport layer will be determined in stage 3.
* * * End of Changes * * * *

