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1. Introduction
At CT1#127-e, Key Issue #5 on PLMN selection when a "Disaster Condition" applies was agreed into MINT TR 24.811. The purpose of this contribution is to propose a solution for this Key Issue.
2. Reason for Change
As described in Key Issue #5, when a Disaster Condition becomes applicable, a UE registered to the PLMN with Disaster Condition needs to perform PLMN selection in order to attempt to obtain service on another PLMN.

For automatic network selection:

2 approaches can be identified with regards to how to perform PLMN selection in this case:

-
Approach #1: the UE

a)
first attempts to obtain service using "legacy" PLMN selection procedures already specified in TS 23.122, with the exception that the PLMN with Disaster Condition is not considered as PLMN selection candidate; and

b) then applies new "disaster roaming" PLMN selection procedures only if the UE is unable to successfully register on a PLMN selected via a) above. In the "disaster roaming" PLMN selection procedures, the UE considers PLMNs in the UE’s forbidden PLMNs list which indicate that they can accept Disaster Inbound roamers as candidate for selection.
-
Approach #2: the UE skips "legacy" PLMN selection procedures and directly applies new "disaster roaming" PLMN selection procedures by attempting registration only on PLMNs which indicate that they can accept Disaster Inbound Roamers. These PLMNs may or may not be in the UE’s forbidden PLMNs list.

The main advantage of Approach #1 is that it can enable the UE to obtain normal service (as opposed to disaster roaming service, which may only include a limited set of services), if the UE can select a PLMN using "legacy" PLMN selection procedures.

The main advantages of Approach #2 are that:

-
the UE will directly attempt registration on a PLMN indicating that it can accommodate Disaster Inbound Roamers, which can speed up obtention of disaster roaming service by the UE; and
-
PLMNs indicating that they can accept Disaster Inbound Roamers may have increased their capacity in prevision of the influx of roamers, in which case the UE’s registration is less likely to fail due to congestion than in a PLMN not prepared for Disater Inbound Roamers.

For manual network selection:

It can be helpful to indicate whether other available PLMNs presented to the user can accommodate Disaster Inbound Roamers, as the user might want to prioritize those PLMNs for selection.

3. Conclusions

For automatic network selection:

Whether the UE can obtain normal service using Approach #1, will depend on whether the UE is roaming, on roaming agreements if the UE is roaming, and on the number of PLMNs available in a given location. In most cases, a UE in its HPLMN is unlikely to get normal service on another PLMN of the same country (no roaming agreement), however if the UE is roaming e.g abroad, the UE may be able to get normal service in another VPLMN.

As a result, neither Approach #1 nor Approach #2 works optimally in all deployments and roaming scenarios.
 Consequently, it is proposed to enable the network to configure the UE to:

-
always apply Approach #1
Whether the following UE configuration are also possible is FFS:

-
always apply Approach #2

-
apply Approach #1 in the HPLMN and Approach #2 when roaming
-
apply Approach #2 in the HPLMN and Approach #1 when roaming
For manual network selection:

It is proposed that the UE indicate to the user whether an available PLMN can accommodate Disaster Inbound Roamers.

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 v0.1.0.
* * * First Change * * * *
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6.0
Mapping Solutions to Key Issues
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6.A
Solution #A: Solution for PLMN selection when a "Disaster Condition" applies
6.A.1
Introduction
This is a solution for Key Issue #5 (PLMN selection when a "Disaster Condition" applies).

For automatic network selection:

The UE can be provisioned with configuration parameter DisasterRoamingNetworkSelectionConfig, which is stored in the ME or in the USIM.
If parameter DisasterRoamingNetworkSelectionConfig indicates that the UE shall first attempt legacy PLMN selection, upon being notified that a Disaster Condition applies to the registered PLMN, the UE first performs PLMN selection as specified in 3GPP TS 23.122 [x] subclause 4.4.3.1.1, with the exception that terrestrial RATs of the PLMN with Disaster Condition are not considered as PLMN selection candidates. Then if the UE could not successfully register to a PLMN after performing PLMN selection as specified in 3GPP TS 23.122 [x] subclause 4.4.3.1.1, the UE performs disaster roaming PLMN selection as outlined in subclause 6.A.2.1.
Editor's note:
It is FFS whether parameter DisasterRoamingNetworkSelectionConfig can be set such that the UE always directly perform disaster roaming PLMN selection as it conflicts with stage-1 requirement "The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list.".
For manual network selection:

When presenting available PLMNs to the user, the UE indicates to the user whether an available PLMN can accommodate Disaster Inbound Roamers.
6.A.2
Detailed description
6.A.2.1
Automatic network selection mode

The UE can be provisioned with configuration parameter DisasterRoamingNetworkSelectionConfig. The parameter can be:

a)
pre-configured in the ME;

b)
pre-configured in the USIM;

c)
sent to the UE by the network using the UE parameters update procedure (when no Disaster Condition applies); or
d)
sent to the UE by the network using the steering of roaming procedure (when no Disaster Condition applies).
Only the DisasterRoamingNetworkSelectionConfig value provisioned by the network is used by the UE, if both a DisasterRoamingNetworkSelectionConfig value provisioned by the network and a pre-configured DisasterRoamingNetworkSelectionConfig value are present. If no DisasterRoamingNetworkSelectionConfig value is provisioned by the network, and the UE has a pre-configured DisasterRoamingNetworkSelectionConfig value in both the USIM and the ME, then only the pre-configured DisasterRoamingNetworkSelectionConfig value in the USIM is used.
The parameter can be set to one of the following values:

0
always perform legacy PLMN selection before performing disaster roaming PLMN selection
Editor's note:
It is FFS whether parameter DisasterRoamingNetworkSelectionConfig can be set to "always directly perform disaster roaming PLMN selection" as it conflicts with stage-1 requirement "The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list.".
Editor's note:
It is FFS whether parameter DisasterRoamingNetworkSelectionConfig can be set to "in the HPLMN, perform legacy PLMN selection before performing disaster roaming PLMN selection, and in a VPLMN, directly perform disaster roaming PLMN selection" as it conflicts with stage-1 requirement "The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list.".
Editor's note:
It is FFS whether parameter DisasterRoamingNetworkSelectionConfig can be set to "in the HPLMN, directly perform disaster roaming PLMN selection, and in a VPLMN, perform legacy PLMN selection before performing disaster roaming PLMN selection" as it conflicts with stage-1 requirement "The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list.".
The UE can be provisioned with disaster roaming assistance information, which the UE will use to select a PLMN upon being notified that a Disaster Condition applies to the registered PLMN.

The disaster roaming assistance information can be:

a)
pre-configured in the ME;

b)
pre-configured in the USIM;

c)
sent to the UE by the network using the UE parameters update procedure (before a Disaster Condition applies);

d)
sent to the UE by the network using the steering of roaming procedure (before a Disaster Condition applies); or
e)
signalled to the UE by the PLMNs without Disaster Condition (when a Disaster Condition applies).

Only the disaster roaming assistance information provisioned by the network is used by the UE, if both a disaster roaming assistance information provisioned by the network and a pre-configured disaster roaming assistance information are present. If no disaster roaming assistance information is provisioned by the network, and the UE has a pre-configured disaster roaming assistance information in both the USIM and the ME, then only the pre-configured disaster roaming assistance information in the USIM is used.

The disaster roaming assistance information can consist of:

a)
a prioritized list of PLMNs. In this case, the UE attempts registration on the available PLMNs from the list in priority order;

NOTE 1:
The prioritized list of PLMN can be UE-specific, so as to direct a first group of UEs to PLMN 1, a second group of UEs to PLMN 2, and so on.
b)
a weighted list of PLMNs. In this case, the UE performs a weighted random draw among the available PLMNs from the list; or

NOTE 2:
The weight assigned to each PLMN can be commensurate to the size of the PLMN or the capacity of the PLMN to accommodate Disaster Inbound Roamers.
c)
an indication of the capacity of PLMNs without Disaster Condition to accept Disaster Inbound Roamers e.g broadcast by the PLMNs which indicate that they can accommodate Disaster Inbound Roamers. In this case, the UE performs a weighted random draw among the available PLMNs taking into account the capacity of each PLMN.

Editor's note: Extension 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.
Editor's note: How the capacity of PLMNs without Disaster Condition to accept Disaster Inbound Roamers is determined is FFS.
If the UE is notified that a Disaster Condition applies to the registered PLMN, as specified in the solution(s) to Key Issue #1 (Notification of Disaster Condition to the UE):

a)
if parameter DisasterRoamingNetworkSelectionConfig is not provisioned to the UE or parameter DisasterRoamingNetworkSelectionConfig is set to 0:

1)
the UE shall perform PLMN selection as specified in 3GPP TS 23.122 [x] subclause 4.4.3.1.1 with the exception that the UE shall not consider the PLMN with Disaster Condition as PLMN selection candidate unless the PLMN is available in satellite NG-RAN;
Editor's note:
Input from SA3 is needed regarding potential security risks resulting from ignoring the HPLMN’s coverage when the UE determines that the HPLMN is with Disaster Condition.
2)
if the UE was able to successfully register on a PLMN after performing bullet a-1) above, the procedure ends and the UE camps on the selected PLMN as specified in 3GPP TS 23.122 [x], with the following exceptions:

i)
if the selected PLMN is a VPLMN, when performing higher priority PLMN search as specified in 3GPP TS 23.122 [x] subclause 4.4.3.3.1, the UE shall not consider the PLMN with Disaster Condition as PLMN selection candidate unless the PLMN is available in satellite NG-RAN; and
ii)
if PLMN selection is subsequently triggered due to switch-on or recovery from lack of coverage, the UE shall not consider the PLMN with Disaster Condition as PLMN selection candidate unless the PLMN is available in satellite NG-RAN; and
3)
if the UE was not able to successfully register on a PLMN after performing bullet a-1) above, the UE shall proceed with perfoming bullet b) below; and
b)
The UE shall perform disaster roaming PLMN selection as follows:
1)
the UE shall attempt to register on available PLMN(s) which indicate that they can accommodate Disaster Inbound Roamers as determined in solution(s) to Key Issue #3 (Indication of accessibility from other PLMNs without Disaster Condition to the UE), even if the PLMNs are in the UE’s "forbidden PLMNs" list. If more than one such PLMN is available, the order in which the UE attempts registration is based on:
i)
disaster roaming assistance information, if provisioned to the UE; or
ii)
based on UE implementation; and
NOTE 2:
How the UE determines the order can be impacted by the solution(s) agreed for Key Issue #7 (Prevention of signalling overload in PLMNs without Disaster Condition). For instance the order could be randomized at the UE, to distribute the load between the available PLMNs.

2)
if the UE was able to successfully register on a PLMN after performing bullet b-1) above, the procedure ends, the UE camps on the selected PLMN and:

i)
if the selected PLMN is in the UE’s "forbidden PLMNs" list, the UE shall not remove the PLMN from the UE’s "forbidden PLMNs" list;
ii)
if the selected PLMN is a VPLMN, the UE shall not perform higher priority PLMN search until the UE is notified that the Disaster Condition no longer applies as specified in solution(s) to Key Issue #6 (Notification that Disaster Condition is no longer applicable to the UEs); and

ii)
if PLMN selection is subsequently triggered due to switch-on or recovery from lack of coverage, the UE shall perform disaster roaming PLMN selection as specified above instead of PLMN selection as specified in 3GPP TS 23.122 [x].
Editor's note:
Handling of CAG cells and CAG supporting UEs in the PLMN without Disaster Condition is FFS.
6.A.2.2
Manual network selection mode

The UE shall perform PLMN selection as specified in in 3GPP TS 23.122 [x] subclause 4.4.3.1.2, with the following addition:

a)
the UE may indicate whether the available PLMNs can accommodate Disaster Inbound Roamers.
Editor's note:
Handling of CAG cells and CAG supporting UEs in the PLMN without Disaster Condition is FFS.
6.A.3
Impacts on existing nodes and functionality
UE
-
support for configuration parameter DisasterRoamingNetworkSelectionConfig;

-
support for performing existing PLMN selection procedures followed by, optionally, disaster roaming PLMN selection procedures, or for directly performing disaster roaming PLMN selection procedures, depending on the value of configuration parameter DisasterRoamingNetworkSelectionConfig, upon being notified that a Disaster Condition applies to the registered PLMN;

-
support for handling of disaster roaming assistance information; 
-
optionally, support for indicating that a PLMN available for manual selection is with Disaster Condition; and

-
optionally, support for indicating that a PLMN available for manual selection can accommodate Disaster Inbound Roamers.
UDM of HPLMN

-
optionally, support for configuration parameter DisasterRoamingNetworkSelectionConfig; and
-
optionally, support for providing disaster roaming assistance information.
AMF of registered PLMN (with Disaster Condition)
· optionally, support for configuration parameter DisasterRoamingNetworkSelectionConfig; and
· optionally, support for providing disaster roaming assistance information.
AMF of PLMNs indicating that they can accept Disaster Inbound Roamers:
-
optionally, support for providing disaster roaming assistance information.
* * * End of Changes * * * *

