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1. Introduction
This pCR attempts to resolve an EN for Solution #28 and #29 for KI#6: Notification that Disaster Condition is no longer applicable to the UEs.
2. Reason for Change
For Solution #28 for KI#6, there is a following EN :
 “Editor's note: It is FFS how the AMF of PLMN A determines the previously selected PLMN of the Disaster Inbound Roamers.”
For Solution #29 for KI#6, there is a similar following EN :
 “Editor's Note:
How does the Disaster Roaming PLMN AMF know the previous serving PLMN of the Disaster Inbound Roamer is FFS.”
As per SA1 requirements for MINT, the basic intention of MINT is to minimize the service interruption due to the disaster condition applies to the current serving PLMN D. Which means before disaster condition applies to the current serving PLMN D, the UE has already successfully registered to PLMN D; otherwise, there is no service interruption for the UE. This can be justified based on following yellow text in SA1 TS 22.261. That is to say, if a UE has not successfully registered to a given PLMN, it cannot say "a UE of a given PLMN".
"6.31.2   Requirements

6.31.2.1        General

Subject to regulatory requirements or operator's policy, 3GPP system shall be able to enable a UE of a given PLMN to obtain connectivity service (e.g. voice call, mobile data service) from another PLMN for the area where a Disaster Condition applies."
"The 3GPP system shall provide means to enable that a Disaster Condition applies to UEs of a specific PLMN"
Once the UE has already successfully registered to PLMN D, then the UE shall store a 5G-GUTI allocated by PLMN D. Then later when the UE attempts to register to PLMN A (i.e. the Disaster Roaming PLMN used in Solution #29) for disaster roaming after disaster condition applies to the current serving PLMN D (which was covered by solutions for KI#4), as per current UE handling, the UE shall include the current 5G-GUTI in the registration request message to the AMF of PLMN A and then based on this 5G-GUTI, the AMF of PLMN A can know the previous serving PLMN of the UE, i.e. the Disaster Inbound Roamer.
Note that this open issue indicated by this EN actually is common for other solutions for KI#6 as well, e.g. Solution #31, #32 and #33. 
Hence, this EN for Solution #28 and #29 can be removed as it can be resolved by the solution for KI#4.
3. Conclusions

It proposes to resolve an EN for Solution #28 and #29 by adding a NOTE to refer the solution for KI#4.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 v0.2.0.
* * * First Change * * * *

6.28.2
Detailed description

Upon being notified that a Disaster Condition in PLMN D no longer applies, a PLMN without Disaster Condition (PLMN A) currently serving Disaster Inbound Roamers may perform one or more of the following:

a)
over the 3GPP access, turn off the broadcast indication (e.g. in SIB) that a Disaster Condition in PLMN D applies;

Editor's note: Extension of broadcast signalling is subject to agreement of RAN WGs.

Editor's note: Dynamic update of broadcast signalling is subject to agreement of RAN WGs.

Editor's note:
Input from SA3 is needed regarding potential security risks resulting from using broadcast signalling to convey information related to disaster roaming.
b)
for the Disaster Inbound Roamers in 5GMM-CONNECTED mode, which previously selected PLMN D:

1)
perform a generic UE configuration update procedure with an indication that the Disaster Condition in another PLMN no longer applies; or

2)
perform a generic UE configuration update procedure with "re-registration requested", then reject the UE’s registration request with 5GMM cause #ZZZ "disaster condition in other PLMN no longer applies"; or


If a Disaster Inbound Roamer has an emergency PDU session or a high priority service, the AMF of PLMN A performs the handling above after release of the emergency PDU session or after the high priority service is finished.

c)
for the Disaster Inbound Roamers in 5GMM-IDLE mode which previously selected PLMN D and which attempt to transition to 5GMM-CONNECTED mode by initiating a registration or service request procedure, reject the UE’s request with 5GMM cause #ZZZ "disaster condition in other PLMN no longer applies".


NOTE:
The AMF of PLMN A can determine the previously selected PLMN of the Disaster Inbound Roamers based on the solution for Key Issue #4, e.g. based on the PLMN ID of the UE's 5G-GUTI included in the REGISTRATION REQUEST message.
While camped on PLMN A, a Disaster Inbound Roamer shall periodically check the indication (e.g. SIB flag) broadcast by PLMN A that a Disaster Condition applies in PLMN D.

Editor's note: How often the UE shall check for this broadcast indications is FFS.

Upon:

a)
detecting that the indication (e.g. SIB flag) broadcast by PLMN A that a Disaster Condition applies in PLMN D has been turned off;

c)
receiving a CONFIGURATION UPDATE COMMAND message with an indication that the Disaster Condition in another PLMN no longer applies; or

d)
receiving a REGISTRATION REJECT or SERVICE REJECT message with 5GMM cause #ZZZ "disaster condition in other PLMN no longer applies";

the UE shall remove the stored indication that a Disaster Condition applies to PLMN D, enter 5GMM-REGISTERED.PLMN-SEARCH and perform PLMN selection as specified in 3GPP TS 23.122 [7] subclause 4.4.3.1.1.

* * *Next Change * * * *
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6.29.2
Solution description

The Disaster Condition caused RAN unavailability can be treated as a network fault. As per 3GPP TS 32.101 [5] 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 [6] 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 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 for which the Disaster Condition is no longer applicable 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 for which the Disaster Condition is no longer applicable 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.

NOTE 2:
The Disaster Roaming PLMN AMF can know the previous serving PLMN of the Disaster Inbound Roamer based on the solution for Key Issue #4, e.g. based on the PLMN ID of the UE's 5G-GUTI included in the REGISTRATION REQUEST message.
"-
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 4:
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.

Editor's Note:
Whether the UE shall deregister and perform PLMN reselection, or only perform PLMN reselection, when a disaster condition no longer applies is FFS.
The end-to-end flow of O&M-based solution for KI#6 can be shown in Figure 6.29.2-1 for the UE in the connected mode and in Figure 6.29.2-2 for the UE in the idle mode:
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Figure 6.29.2-1: End-to-end flow of O&M-based solution for KI#6, connected mode
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Figure 6.29.2-2: End-to-end flow of O&M-based solution for KI#6, idle mode

* * * End of Change * * * *
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