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1. Reason for Change
CT1 had sent three LSes to SA1 asking the following questions on the service requirements during CT1#128e meeting.

C1-211192: LS on disaster roaming for MINT related to PLMN change

Q1: Can disaster roaming service be provided to the UE in disaster area by the PLMN with DC over 3GPP access?

Q2: Can disaster roaming service be provided to the UE in disaster area by the PLMN with DC over non-3GPP access?

C1-211237: LS on HPLMN control of devices that should not use disaster roaming service
Q: Is there a requirement for the HPLMN to preclude certain UEs from attempting to use disaster roaming service?

C1-211324: LS on disaster roaming and non-public network hosted by a PLMN

Q: When a CAG-supporting UE determines that Disaster Condition applies, and a PLMN can provide disaster roaming to the UE, is the UE without CAG configuration for the PLMN allowed to select and register on a CAG cell of the PLMN?
SA1 meeting is ongoing at the moment of submitting this pCR, and the following direction was selected as a basis after their initial discussion (the followings are NOT finally agreed in SA1 yet)

For C1-211192, (S1-211116r2 is the most recent version)
A1: No. In the area where a PLMN can provide services to a UE, this PLMN is not considered as a PLMN with Disaster Condition in that area for that UE.
A2: No. Disaster roaming service is provided when the UE cannot get service from the PLMN it would normally be served. If a UE can get service from this PLMN over non-3GPP access, the UE is not eligible for disaster roaming service.
For C1-211237, basis draft LS is not decided yet, but the discussion shows that S1-211203 seems to go forward)
A: SA1 answers that while there is no specific requirement to provide this control from the HPLMN, the existing requirement is general enough to allow this:

It is up to the network that offers Disaster Roaming to determine whether to admit the Disaster Inbound Roamer UE or not. Any mechanism that minimizes the congestion in this network well is covered by this requirement. (TS 22.261, 6.31.2.3) 
For C1-211324, (S1-211118r2 is the most recent version)

A CAG cell is reserved for the use of a specific set of UEs and it is provided when the UEs have at least subscription for a PLMN. Even if a UE has subscription for a PLMN, when the UE does not have valid authorization for a CAG of the PLMN, the UE cannot access the CAG cell of the PLMN. 

Rel-16 requirements apply for UE's access to CAG cells. I.e. for automatic selection, access to CAG cell of a PLMN for which the UE is not configured is not allowed. For manual selection, access to CAG cell of a PLMN for which the UE is not configured is allowed only when the CAG cell indicates that manual selection is possible.
Although the discussions above are still ongoing and not decided yet, we would like to update TR 24.811 accordingly, and if SA1 finally agree on the aspects with difference directions, then we will update pCR accordingly.
Changes in C1-213927
CT1 received the SA1 approves LSes in this meeting (incoming LSes in C1-213550, 3552 and 3553).

For C1-211192, SA1 replied in C1-213550, which is identical to Sa-211116r2 quoted above. So regarding this part, no update is needed.

For C1-211237, SA1 replied in C1-213552 as follows:

SA1 answer is that, while there is no specific requirement to provide this control from the HPLMN, some mechanism could be beneficial. Thus, SA1 has agreed to clarify the corresponding stage-1 requirements, as per attached CR.
SA1 also agreed the following service requirement:

The 5G system shall support a mechanism for the HPLMN to control whether a UE, with HPLMN subscription, should apply Disaster Roaming when a Disaster Condition arises (in the HPLMN or a VPLMN).

For C1-211324, SA1 replied in C1-213553 as follows:
No. Current CAG restrictions apply also during disaster conditions and roaming. As such, a UE without CAG configuration for a PLMN (even if it can provide disaster roaming) is not allowed to select and register on a CAG cell of that PLMN.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 v1.1.0.
* * * First Change * * * *

5.9.1
Description

When a disaster happens, NW becomes unresponsive. As a normal reaction, when a network gets unresponsive, the user can immediately go for a manual PLMN selection.

There can be several PLMNs available in the area. So when the PLMNs are presented to the user,  the PLMNs may be for example preferred PLMN, forbidden PLMNs etc. In the current implementation the UE can provide an indication to upper layers on what type of PLMN it is and the upper layers can take action on how they can be presented to the user.

If there are only forbidden PLMNs in the area, all the PLMNs will be displayed as forbidden PLMNs to the user which can be misleading and prevent user from selecting any of those PLMNs. 

When the disaster condition happens,  user will be denied service and the normal reaction can be to look for a the available networks and the PLMNs are presented to the user. As per the current design the PLMNs that support disaster roaming, which are mostly forbidden PLMNs, will be indicated as forbidden to the users.


This gives a wrong impression to the user that the PLMN is forbidden and will not be chosen by the user. So it is porposed to study the following items for manual PLMN selection

-
During Manual PLMN selection, how the upper layers are informed that some of the forbidden PLMNs support disaster roaming.
-
What additional information, if any,  need to be sent to the upper layers when the PLMNs that support disaster roaming are sent to upper layers.
-
Should the PLMN which is under disaster condition be sent to the upper layers if it becomes available?
* * * Next Change * * * *

6.12.1.1
Broadcast Indication of Disaster Roaming condition

The PLMN A shall broadcast an indication that it is accepting UEs due to a disaster condition. The “disaster roaming active” condition is indicated as a single bit optional element in the SIB1 of the cell.  
The PLMN A shall broadcast the list of PLMN IDs which are not operational due to a disaster situation and whose subscribers or roaming UEs are allowed to attempt to roam into PLMN A. This information is broadcast in a new SIB type.

Editor’s Note: Introduction of new information in SIB1, introduction of new SIB type and split of information between SIB1 and new SIB is subject to RAN2 agreement. 

* * * Next Change * * * *

6.13.1.2
Detailed description

When a PLMN without Disaster Condition (called PLMN A) is informed that Disaster Condition applies for another PLMN (called PLMN D) in an area and PLMN A is able to accept Disaster Inbound Roamers from PLMN D in the area, then PLMN A configures PLMN A's NG-RAN cells serving the area to broadcast "disaster roaming PLMN list" including PLMN ID of PLMN D. 
Editor's note: Extension of broadcast signalling is subject to agreement of RAN WGs.
Editor's note: Potential attacks by fake broadcast information are to be checked by SA3.
Depending on solution selected for Key Issue #2, PLMN A's NG-RAN cells are configured for broadcasting "disaster roaming PLMN list" using O&M or by the AMFs of PLMN A.

A UE determines that PLMN A without Disaster Condition can accept Disaster Inbound Roamers from PLMN D with Disaster Condition if:

a)
PLMN A's NG-RAN cell broadcasts "disaster roaming PLMN list" including PLMN ID of PLMN D;

b)
PLMN A is in UE's list of forbidden PLMNs; and
NOTE:
If PLMN A is not in UE's list of forbidden PLMNs, there is no need to determine that PLMN A can accept Disaster Inbound Roamers from PLMN D - the UE can select PLMN A and register in PLMN A using the legacy principles.
c)
PLMN D is HPLMN of the UE or is not in UE's list of forbidden PLMNs.
UE's determination that PLMN A without Disaster Condition can accept Disaster Inbound Roamers from PLMN D with Disaster Condition is used in solutions for Key Issue #5.


* * * Next Change * * * *

6.21.2
Detailed description

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.

NOTE 3:
Indication of the capacity of PLMNs without Disaster Condition to accept Disaster Inbound Roamers, pre-configured in the UE or provided to the UE using NAS signalling before the disaster, might not reflect the actual state after the disaster, since the disaster can also make some RAN nodes of PLMNs without Disaster Condition not operational.

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.

NOTE 4:
The capacity of a PLMN without Disaster Condition to accept Disaster Inbound Roamers can be determined by the PLMN without Disaster Condition based on operator’s policies e.g. the amount of resources allocated by the PLMN to serve Disaster Inbound Roamers.

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.

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)
the UE shall perform PLMN selection as specified in 3GPP TS 23.122 [7] subclause 4.4.3.1.1 with the exceptions:

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

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)
for bullets iv) and v) in 3GPP TS 23.122 [7] subclause 4.4.3.1.1, the UE shall consider the available PLMNs 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) as highest priority, 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)
UE implementation; and

NOTE 5:
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.

b)
if the UE was able to successfully register on a PLMN after performing bullet a) above, the procedure ends and the UE camps on the selected PLMN as specified in 3GPP TS 23.122 [7], with the following exceptions:

1)
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;

2)
if the selected PLMN is a VPLMN and: 

i)
the selected PLMN is in the UE’s "forbidden PLMNs" list, 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); or

ii)
the selected PLMN is not in the UE’s "forbidden PLMNs" list, when performing higher priority PLMN search as specified in 3GPP TS 23.122 [7] 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

3)
if PLMN selection is subsequently triggered due to switch-on or recovery from lack of coverage, the UE shall:

i)
not consider the PLMN with Disaster Condition as PLMN selection candidate unless the PLMN is available in satellite NG-RAN; and

ii)
not consider an equivalent PLMN of the registered PLMN if the registered PLMN is in the UE’s "forbidden PLMNs" list, the UE is registered to that PLMN for disaster roaming and the equivalent PLMN does not indicate that it 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).


* * * Next Change * * * *

6.22.1.1 UE action for disaster roaming 

System information broadcast in a PLMN informs UE whether disaster roaming is allowed and whether it is allowed for a specific (set of) PLMN(s) or all PLMNs .   

While performing a PLMN search, if the available PLMN is in the forbidden PLMN list or in the list of “5GS forbidden tracking areas for roaming”, a UE may select this PLMN temporarily ignoring its presence in the list of forbidden PLMNs or in the list of 5GS forbidden tracking areas for roaming, if it is: 

1. either broadcasting “disaster roaming active” information in SIB1 and not broadcasting SIB X with the list of PLMN IDs for which disaster roaming is active   

2. or broadcasting “disaster roaming active” information in SIB1 and broadcasting a PLMN ID that is either its HPLMN or any PLMN which is not in its forbidden PLMN list in SIB X.
Editor’s Note: Introduction of new information in SIB1, introduction of new SIB type and split of information between SIB1 and new SIB is subject to RAN2 agreement.


If the UE, due to the indication of “disaster roaming active” condition, is registering to a PLMN which is listed in either the forbidden PLMN list or the list of “5GS forbidden tracking areas for roaming” and this PLMN accepts the registration, the UE shall not remove this PLMN from the forbidden PLMN list or from the list of “ 5GS forbidden tracking areas for roaming”.    
If UE is camped on a PLMN indicating that it allows disaster roaming then the UE shall assume that the PLMNs which are listed in SIB as being not operational due to a disaster situation are not suitable/available and thus may skip “In VPLMN” background PLMN search for higher priority PLMNs (see 23.122 sub-clause 4.4.3.3) if no other higher priority PLMNs are listed in the preferred PLMN lists for the current MCC.

* * * Next Change * * * *

6.23.1.1
Introduction

This solution addresses the following key issue:

Key issue #5: PLMN selection when a "Disaster Condition" applies
The UE uses the determination that Disaster Condition applies for a PLMN (called PLMN D) as determined in a solution for Key Issue #1 and determination that another PLMN (called PLMN A) without Disaster Condition can accept Disaster Inbound Roamers from PLMN D with Disaster Condition as determined in a solution for Key Issue #3, to select PLMN A as the selected PLMN, despite PLMN A being in UE's list of forbidden PLMNs.
NOTE:
If PLMN D needs to operate an NG-RAN cell for testing purposes, PLMN D can configure the NG-RAN cell to broadcast cellReservedForOperatorUse set to "reserved".

* * * Next Change * * * *

6.24.1
General

The solution aims at solving the below study item in the key issue #5

How the UE selects a PLMN if it is determined that a "Disaster Condition" applies;

a)
If the UE determines that a "Disaster Condition" applies as described in Key Issue #1 "Notification of Disaster Condition to the UE", then how to update PLMN selection procedure so that the UE avoids selecting the PLMN with "Disaster Condition".

b)
How the UE handles the list of "forbidden PLMNs" when selecting a PLMN indicating accessibility for the UE in the bullet a).

Once the UE detects "Disaster Condition" based on the solution for key issue #1, UE shall perform a PLMN selection and shall consider the list of “List of PLMNs to be used while in Disaster condition” in the PLMN selection. In the PLMN selection procedure, if the UE finds PLMN that is in the forbidden PLMN list, UE shall consider the forbidden PLMN also for PLMN selection if they are present in the “List of PLMNs to be used while in Disaster condition”. Forbidden PLMNs shall be considered in the same order in which they are present in the “List of PLMNs to be used while in Disaster condition”. 

This is because the serving PLMN can arrange the PLMNs in a particular order to distribute the UEs so that all the UEs does not try to attempt registration on to the same PLMN for disaster roaming in case of a disaster condition and if these PLMNs are available. When the UEs are registering in a particular area (before the disaster has happened), AMF can assign the priority of the PLMNs in the order in “List of PLMNs to be used while in Disaster condition” e.g. If there are 2 PLMNs, PLMN_1 and PLMN_2 supporting disaster roaming in a particular area, then AMF can assign the list as {PLMN1, PLMN2} for UE_1 and then {PLMN2, PLMN1} for UE_2.

As long as the "Disaster Condition" is applicable, PLMNs in the forbidden list can be considered as available if they are present in the “List of PLMNs to be used while in Disaster condition” and if those PLMNs indicate that they support disaster roaming. Once the "Disaster Condition" is over, UE shall treat the PLMNs in the forbidden PLMN list as forbidden. Otherwise no need for any change for the forbidden PLMN list. 

* * * Next Change * * * *

6.56.2
Detailed description

The UE shall perform PLMN selection as specified in 3GPP TS 23.122 [7] subclause 4.4.3.1.2, with the following addition:

a)
if all of the available PLMNs are in the UE’s "forbidden PLMNs" list, the UE may indicate whether the available PLMNs can accommodate Disaster Inbound Roamers; and

b)
once the MS has registered on a PLMN without Disaster Condition as determined in solution(s) to Key Issue #4 (Registration to the roaming PLMN without Disaster Condition in case of Disaster Condition) and the PLMN without Disaster Condition is selected by the user, before the MS 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), the MS shall not automatically register on a different PLMN unless the new PLMN is declared as an equivalent PLMN by the registered PLMN and the new PLMN 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).

* * * Next Change * * * *

6.59.1.2
Detailed description

Before disaster condition occurs, the UE would have performed registration procedure to receive normal services in its HPLMN or a VPLMN. The UDM via the AMF informs the UE whether it is allowed, or not allowed, to receive disaster inbound roaming services using the UE parameters update via UDM control plane procedure. This indication may be e.g. "UE is not allowed to receive Disaster Inbound Roaming service" or "UE is allowed to receive Disaster Inbound Roaming service".

NOTE 1:
the AMF of the serving PLMN does not change this indication that is received from the UDM but simply forwards the value of this indication using an appropriate IE of the NAS message, as specified for the UE parameters update via UDM control plane procedure in 3GPP TS 23.502 [8].
The UDM stores this new indication in the subscription information and provides it to the AMF as specified for the UE parameters update via UDM control plane procedure in 3GPP TS 23.502 [8].

The AMF provides this indication as received from UDM, as specified for the UE parameters update via UDM control plane procedure in 3GPP TS 23.502 [8].
NOTE 2:
the expectation of this solution is that a UE which receives the "UE is not allowed to receive Disaster Inbound Roaming service" would be that the UE does not use disaster roaming service for the entire duration of the disaster condition.
The UE determines that disaster roaming service can be used when:

a)
The UE is notified about a disaster condition (e.g. as described in any of the solutions from KI#1); and
b)
HPLMN has not configured the UE before the disaster condition with "UE is not allowed to receive Disaster Inbound Roaming service".

* * * Next Change * * * *

8.1
Conclusions on Key Issue #1


The solution #3 is not progressed in the normative phase of FS_MINT-CT.
In the area where a PLMN can provide normal services to a UE, this PLMN is not considered as a PLMN with Disaster Condition in that area for that UE.
If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.
* * * Next Change * * * *

8.3
Conclusions on Key Issue #3

Editor's Note:
The conclusions stated below for the Key Issue #3 are incomplete and preliminary.
The solution #10 is not progressed in the normative phase of FS_MINT-CT.
If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.

* * * Next Change * * * *

8.5
Conclusions on Key Issue #5

Editor's Note:
The conclusions stated below for the Key Issue #5 are incomplete and preliminary.
The solution #51 is not progressed in the normative phase of FS_MINT-CT.
The higher priority PLMN search can be modified under the Disaster Condition.

The PLMN providing disaster roaming shall not be removed from the list of forbidden PLMNs.
For automatic selection, access to CAG cell of a PLMN for which the UE is not configured is not allowed.
If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.
* * * Next Change * * * *

8.6
Conclusions on Key Issue #6

Editor's Note:
The conclusions stated below for the Key Issue #6 are incomplete and preliminary.
The solution #35 is not progressed in the normative phase of FS_MINT-CT.
The higher priority PLMN search can be modified under the Disaster Condition.

Solution #30 and #34 will be progressed to normative work to enable the UE to detect that Disaster Condition in PLMN D is no longer applicable without network notification and then to perform the PLMN selection, e.g. in order to return to PLMN D. This is treated as a pure UE based solution for Key Issue #6.
Editor's note:
Conclusions for network based solutions are FFS.
NOTE:
Impacts due to SA1 LS response (C1-213550) will be determined during the normative phase.
* * * Next Change * * * *

8.9
Conclusions on Key Issue #9

Editor's Note:
The conclusions stated below for the Key Issue #9 are incomplete and preliminary.
The solution #51 is not progressed in the normative phase of FS_MINT-CT.
The PLMN providing disaster roaming shall not be removed from the list of forbidden PLMNs.
For manual selection, access to CAG cell of a PLMN for which the UE is not configured is allowed only when the CAG cell indicates that manual selection is possible.
If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.

* * * Next Change * * * *

