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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AMF
Access Management Function

APCO
Additional Protocol Configuration Options

ePDG
Evolved Packet Data Gateway
IKEv2
Internet Key Exchange Protocol Version 2
LIA
Location Information Answer

LIR
Location Information Request

LMA
Local Mobility Anchor
NBIFOM
Network-Based IP Flow Mobility
PCO
Protocol Configuration Options

PDU
Packet Data Unit

PGW
PDN Gateway
PMIP
Proxy Mobile IP

RCS
Rich Communication Services

SAA
Server Assignment Answer

SAR
Server Assignment Request

SGW
Serving Gateway

SMF
Session Management Function
TWAN
Trusted WLAN Access Network

UAA
User Authorization Answer

UAR
User Authorization Request

UDM
Unified Data Management

VoLTE
Voice over LTE

WLAN
Wireless Local Area Network
WLCP
Wireless LAN Control Plane Protocol
* * * Next Change * * * *

5.X.4
UDM Based P-CSCF Restoration
5.x.4.1
Overview and principles
The UDM-based P-CSCF restoration mechanism for 5G access is similar as the HSS-based P-CSCF restoration mechanism (specified for 3GPP accesses in subclause 5.4) for EUTRAN access, and is based on the same principles to disconnect the UE, which then re-establishes the PDU session for IMS via an available P-CSCF.

If the UE is registered to the 5GC and has established a PDU session for IMS, the HSS forwards a P-CSCF restoration indication directly to the SMF serving IMS PDU session. Then the SMF initiates the release of the IMS PDU session towards the UE.
Following the release of the IMS PDU session, the UE re-establishes a new IMS PDU session and performs a new P-CSCF discovery (according to the existing procedures), and then registers again to IMS.
5.x.4.1
Trigger P-CSCF Restoration Procedure via SMF
If IMS service from 5G access is required, the UE performs Registration Procedure and PDU Session Establishment procedure towards 5GC, as specified in 3GPP TS  23.501 [x1] and 3GPP TS 23.502 [x2]. During the PDU Session Establishment procedure, the SMF performs registration to the UDM and provides sufficient information for triggering P-CSCF restoration procedure (e.g. DNN="IMS", P-CSCF supported feature bit, etc), as specified in 3GPP TS 29.503 [y1]. 

When the UDM determines P-CSCF restoration need to be triggered, the UDM directly selects the SMF serving IMS to trigger the P-CSCF restoration procedure. 

The following figure 5.x.4.1-1 illustrates how the SMF support P-CSCF restoration procedure in 5G access.
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Figure 5.x.4.1-1: Trigger P-CSCF Restoration Procedure via SMF

Step 1-5. The S-CSCF receives incoming SIP message. If the S-CSCF detects the previous P-CSCF is failed (e.g. due to return SIP error or lack of response), the S-CSCF sends Cx SAR message to the HSS, including P-CSCF restoration indication.

NOTE: 
After receiving the Cx SAR message, the HSS forwards the P-CSCF restoration indication to the UDM internally. The deployment variation of HSS and UDM is out of scope, and the interaction between HSS and UDM is implementation specific. 
Step 6a. The HSS/UDM selects the SMF serving IMS PDU session, and sends Notification message to the SMF, carrying P-CSCF restoration indication.

Editor's Note

It is FFS on which Nudm procedure/message is used for the UDM to send P-CSCF restoration indication to the SMF, e.g, notification of subscription data change, or other appropriate procedure/message.
Step 6b. The SMF accepts the Nudm message and sends HTTP response message to the UDM. 

Step 7. The S-CSCF sends a SIP response back to the originating side.

Step 8. The SMF triggers IMS PDU update procedure to the UE, in order to send new P-CSCF list in the PCO.

Step 9-10. The UE retrieves new P-CSCF list and selects one P-CSCF to perform SIP registration. After the SIP registration is successful, the S-CSCF continues the SIP message delivery.
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