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Abstract: This document considers the issues and proposed resolutions from incoming LS C1-220816 and the draft reply S1-220zzz.
1. Introduction
CT1 asks three questions related to support of Disaster Inbound Roamers. How should the PLMN search be done by the UE in this condition?
This discussion paper extends the discussion presented at SA1 97e, based on the debate at that meeting.
2. Discussion
2.1 New discussion at SA1 98e
At SA1 97e, it was argued that 
(1) if the UE were registered with a PLMN (even a forbidden PLMN), it would be possible to read the current algorithm in 22.011 to indicate that the UE does not need to perform scans to identify an allowable PLMN. Performing such scanning would drain the UE battery unecessarily.
(2) if the UE were to continue to scan for allowable PLMNs when camped on a forbidden PLMN and then discovered an allowable PLMN, it could switch networks and risk network overload on the allowed network. 
It is observed that regulations requiring MINT, specifically in Korea, require MNOs to support disaster inbound roamers even though national roaming is normally forbidden. This means Korean subscribers would normally only be able to register on their own HPLMN, but during a disaster condition, the UE could register on one of the other provider's networks. 
The regulation does not however require the MNOs to support the disaster inbound roaming except when there is no other alternative, that is, the UE cannot use its normal service. Thus, Korean operators prefer UEs to detect that they can return to their HPLMN as soon as possible. Thus, it is preferable to at least support the option in the standard to continue scanning, and this would be considered a preferable implementation than a UE that remains camped on the FPLMN despite the availability of an allowed PLMN.
To answer the above two arguments:
Response to 1) 
The requirements in 22.011 are clear - the UE is only allowed to register on a FPLMN when registration to an allowed PLMN is not possible. This clearly indicates that the UE can remain registered on a FPLMN in all circumstances. Indeed, the UE will deregister when the disaster condition ends. In the case where the UE enters coverage of the HPLMN that functions, but is still under the coverage of a cell that announces a disaster condition, the UE can detect this and reregister with the HPLMN.
The claim that this wastes UE power is weak: the frequency of the scanning for allowable PLMNs is controlled by the HPLMN and can be set at an appropriate value. Furthermore, disaster conditions are rare, so this would seldom affect UEs battery life.
Response to 2)
The scenario we describe is the UE registering with its HPLMN, or with the allowed VPLMN, as it normally should and leaving the FPLMN. This condition occurs when the UE enters coverage that is not experiencing a disaster. So, there is no specific reason that this normal registration behavior should cause overload due to registrations, since the registrations would have occurred anyway if there was no disaster condition.
2.2	Discussion presented at SA1 97e follows. This argument remains cogent but is extended above.
Before considering the questions in the LS, I introduce the related functional requirements in 22.261.
In 22.261, 6.31.2.2 there are the following requirements:
The 3GPP system shall be able to provide efficient means for a network to inform Disaster Inbound roamers that a Disaster Condition is no longer applicable.
Subject to regulatory requirements or operator’s policy, the 3GPP system shall support a PLMN operator to be made aware of the failure or recovery of other PLMN(s) in the same country when the Disaster Condition is applies, or when the Disaster Condition is not applicable.
It is not specified in stage 1 how the UE knows whether the disaster condition applies. This is understandable since SA1 doesn’t specify ‘how’ only ‘that’ functions work.
In fact, the way that the UE can find out about the disaster condition is 
-	The SIB2 (which lists which PLMNs have a disaster condition)
-	PLMN selection information (if it includes a non-forbidden PLMN)
I argue you need both forms of information for the following reason:
-      The Disaster condition must apply for the UE to do disaster roaming at all.
-      However, the fact that the disaster condition applies does not mean that the UE needs to do DIR. If there is a network that the UE could roam to without DIR, it must do that. (See the requirements below.)
In 22.011, 3.2.2.2. A):
In the case of a UE operating in UE operation mode A or B, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM. This data field may be extended in the ME memory (see clause 3.2.2.4). In the case of a UE operating in UE operation mode C, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM or in the list of "forbidden PLMNs for GPRS service" in the ME. When there is no available PLMN except for PLMNs in the "Forbidden PLMN" data field in the SIM/USIM, and the available PLMNs indicate that Disaster Condition applies, this PLMN shall be considered allowable for registration to the UE while the Disaster Condition is applicable.
And  22.261 6.31.2.3:
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. 
How can the UE know if there is an available PLMN if it doesn’t check regularly?
The 3GPP system shall provide means to enable that a Disaster Condition applies to UEs of a specific PLMN. 
The SIB2 lists that some PLMNs have this condition.
Consider the following scenario to illustrate this situation.
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The incoming LS C1-220816 asks three questions.
Question 1) Is the UE allowed or even mandated to scan for all available PLMNs in order to obtain service on an Answer to question 1) Yes, the UE is mandated to scan for all available PLMNs in order to obtain service on an allowable PLMN when registered for disaster roaming service. 
Since the UE is required to determine this lack of availability of PLMNs that are not on the Forbidden PLMN list, the UE is required to scan for all available PLMNs when registered for disaster roaming service.
Question 2) Is the UE allowed or even mandated to attempt service on such other allowable PLMNs when registered for disaster roaming service or shall the UE continue to use disaster roaming service on the FPLMN? 
Answer to question 2) Yes, the UE is mandated to scan for all available PLMNs in order to obtain service on an allowable PLMN when registered for disaster roaming service. 
The UE is required to register on a PLMN that is not on the Forbidden PLMN list if it is possible to do so, rather than a PLMN on the Forbidden PLMN List, when registered for disaster roaming service.
Question 3) The interval of time between searches for a higher priority PLMN is configured by HPLMN. Can SA1 kindly provide the reasoning whether this interval of time needs be different/adjusted for the UE in disaster roaming condition?
Answer to question 3) Further details, and possible changes, on the interval of time needed for PLMN scanning should be better discussed in CT1. 

4. Proposal
Please consider approving the draft reply LS in S1-220zzz.
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Assumptions:
1 UE is camped on RED, a VPLMN.
2 UE may register on BLUE.

3 GREEN is on the UE’s FPLMN list.

Scenario:
a RED experiences a disaster.
UE is not in coverage of BLUE (e.g. at BLUE cell edge and behind a building).
b The UE determines, in the SIB from GREEN that RED has a disaster.
The UE is permitted (due to configuration) to register on GREEN.
The UE selects GREEN and registers as a disaster inbound roamer.
c The UE moves into BLUE coverage.
The UE detects BLUE, deregisters from GREEN, registers with BLUE.




