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1. Introduction
This pCR attempts to provide a OAM-based solution for KI#6: Notification that Disaster Condition is no longer applicable to the UEs.
2. Reason for Change
As per discussed in C1-210208, for resolving KI#6, following alternative solution was provided:

Proposal #2: It proposes to provide the O&M-based solution as shown in Figure 3 and Figure 4 as an alternative solution for KI#6.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 v0.1.0.
* * * First Change * * * *

6.X
Solution X2
6.X.1
Introduction

This solution addresses Key Issue #6: Notification that Disaster Condition is no longer applicable to the UEs in subclause 5.6.
6.X.2
Solution description

As per replied in SA1 LS S1-204329 for CT1’s questions in LS C1-206649, when the Disaster Condition applies to the UE’s current serving PLMN (either HPLMN in non-roaming scenario or VPLMN in roaming scenario), it is mostly RAN unavailability but other network functions, including core network and Telecom Network Management System (NMS), are still operational.
The Disaster Condition caused RAN unavailability can be treated as a network fault. As per 3GPP TS 32.101 [x] for defining the legacy PLMN management functional architecture, the fault management is a basic management function provided by the PLMN NMS.
Furthermore, as per 3GPP TS 28.533 [y] for the SBA based NMS defined for 5GS, the network fault supervision service is also a basic management service provided by the PLMN NMS for the management of the 3GPP network.
The PLMN NMS can directly interface with different network elements within 3GPP network, including core network functions (e.g. AMF, SMF) and RAN nodes (e.g. gNB) via O&M operations. The required O&M operations may or may not be standardized, i.e. to use the proprietary implementation.

The O&M-based solution for each question within Key Issue #6 is described as below:
"-
When and how to deliver the information that Disaster Condition is no longer applicable to Disaster Inbound Roamers;"

When the Disaster Condition is no longer applicable to the serving PLMN, the serving PLMN NMS detects the fault recovery/correction via O&M operations, removes the stored disaster PLMN ID and disaster area information and then sends an indicaiton to other Disaster Roaming PLMN NMS to inform that the Disaster Condition is no longer applicable for it. The Disaster Roaming PLMN NMS removes the stored disaster PLMN ID and disaster area information and then sends an indicaiton to its AMFs which are providing the Disaster Roaming for the Disaster Inbound Roamers. The Disaster Roaming PLMN AMF removes the stored disaster PLMN ID and disaster area information if any, and informs the Disaster Inbound Roamers currently registered to it that the Disaster Condition is no longer applicable for its previous serving PLMN over NAS.

NOTE 1:
The Disaster Roaming PLMN NMS can also send the indicaiton to its RAN nodes which are providing the Disaster Roaming for the Disaster Inbound Roamers and then the RAN node informs the Disaster Inbound Roamers that the Disaster Condition is no longer applicable for its previous serving PLMN over radio interface. However this is not considered as an alternative in this solution.
Editor's Note:
The content and format of disaster area information is FFS.
"-
How to minimize interruption of the service receiving from Disaster Roaming PLMN (e.g. emergency service or high priority service) when the UE is notified that Disaster Condition is no longer applicable;"

When the Disaster Roaming PLMN AMF was notified that the Disaster Condition is no longer applicable for Disaster Inbound Roamers, to minimize interruption of the service receiving from Disaster Roaming PLMN (e.g. emergency service or high priority service), the AMF handles as following:

(1) When the Disaster Inbound Roamer is current in the connected mode:

In this case, when the user-plane resources was established for the Disaster Inbound Roamer (i.e. the user data services are ongoing, including emergency service or high priority service), then after the completion of the ongoing user data services and before the release of the current N1 NAS signalling connection, the AMF initiates a network-initiated de-registration procedure by sending DEREGISTRATION REQUEST message with 5GMM cause #11 (PLMN not allowed) to the UE (i.e. Disaster Inbound Roamer). After completion of the network-initiated de-registration procedure, the AMF releases the current N1 NAS signalling connection to move the UE to the idle mode.
NOTE 2:
The AMF can based on the existing mechanism to know the completion of the ongoing user data services, e.g. based on the N2 UE Context Release Request from RAN.
(2) When the Disaster Inbound Roamer is current in the idle mode:

The AMF defers the handling to the next time when the UE moves to the connected mode. When next time received a REGISTRATION REQUEST message or SERVICE REQUEST message from the UE, the AMF rejects it with 5GMM cause #11 (PLMN not allowed).

NOTE 3:
There is another alternative for the AMF actively pages the UE to move to the connected mode and then initiate a network-initiated de-registration procedure by sending DEREGISTRATION REQUEST message with 5GMM cause #11 (PLMN not allowed) to the UE. However, this is not considered as an alternative in this solution due to it will consume a lot of radio resources considering due to paging.
"-
How to remove the stored information on Disaster Condition from the UE’s storage;"

Upon receipt of registration reject or service reject or de-registration request with 5GMM cause #11 (PLMN not allowed), if the UE currently is registered for the Disaster Roaming, then the UE knows the Disaster Condition is no longer applicable to its previous serving PLMN and then removes the stored information on Disaster Condition from the UE’s storage.

"-
How Disaster Inbound Roamer UEs perform network selection when notified that Disaster Condition is no longer applicable."

Upon receipt of registration reject or service reject or de-registration request with 5GMM cause #11 (PLMN not allowed), if the UE currently is registered for the Disaster Roaming, then the UE knows the Disaster Condition is no longer applicable to its previous serving PLMN and then performs the PLMN selection as legacy with the difference that to treat the previous serving PLMN as higher priority.

The end-to-end flow of O&M-based solution for KI#6 can be shown in Figure 6.X.1 for the UE in the connected mode and in Figure 6.X.2 for the UE in the idle mode:
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Figure 6.X.1: End-to-end flow of O&M-based solution for KI#6, connected mode
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Figure 6.X.2: End-to-end flow of O&M-based solution for KI#6, idle mode

6.X.3
Impacts on existing nodes and functionality

AMF:

-
Based on the notification of PLMN NMS via O&M operations that the Disaster Condition is no longer applicable for Disaster Inbound Roamers, for the Disaster Inbound Roamer in the connected mode, the AMF initiates a network-initiated de-registration procedure by sending DEREGISTRATION REQUEST message with 5GMM cause #11 (PLMN not allowed) to the UE.
-
Based on the notification of PLMN NMS via O&M operations that the Disaster Condition is no longer applicable for Disaster Inbound Roamers, for the Disaster Inbound Roamer in the idle mode, upon receipt of a REGISTRATION REQUEST message or SERVICE REQUEST message from the UE, the AMF rejects it with 5GMM cause #11 (PLMN not allowed).

UE:

-
Upon receipt of registration reject or service reject or de-registration request with 5GMM cause #11 (PLMN not allowed), if the UE currently is registered for the Disaster Roaming, the UE removes the stored information on Disaster Condition from the UE’s storage and performs the PLMN selection as legacy with the difference that to treat the previous serving PLMN as higher priority.
There are impacts on PLMN NMS but the required O&M operations may not to be standardized, i.e. by proprietary implementation.
* * * End of Change * * * *
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