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1. Abstract
This paper identifies different interpretations of the MINT "disaster related indication" semantic and a proposed solution.
2. Discussion
2.1 Problem statement
The current definition of the MINT "disaster related indication" semantic defined in 3GPP TS 23.122 reads as follows :
„The disaster related indication broadcasted by the NG-RAN cell for the PLMN indicates that the PLMN is accessible for disaster inbound roamers, that this PLMN accepts disaster inbound roamers from any PLMN(s) other than the PLMN(s) available on the NG-RAN cell, and that a disaster condition applies to all PLMN(s) other than the PLMN(s) available on the NG-RAN cell in the location of the broadcast.…“
It is unclear what is meant with the condition "a disaster condition applies to all PLMN(s) … in the location of the broadcast", especially if a certain PLMN-P in a country does not provide a countrywide coverage.
Example:
· PLMN-A	countrywide coverage
· PLMN-B	countrywide coverage
· PLMN-C	countrywide coverage
· PLMN-P	partial coverage within country
Interpretation A) 
The term „in the location of the broadcast“ refers to „all PLMNs“, i.e. the disaster condition applies to all PLMNs which are deployed in the current location of the NG-RAN cell providing disaster roaming.
In the example, if in the current location of the NG-RAN cell PLMN-P is not deployed, it means PLMN-B and PLMN-C.
For the PLMN providing disaster roaming, it means that it may broadcast the "disaster related indication" even in locations where PLMN-P is not deployed.
As the UE is not aware whether PLMN-P is deployed in the current location, but a disaster condition applies to PLMN-P, or whether PLMN-P is not deployed, the UE may determine PLMN-P as “MS determined PLMN with disaster condition”. The network would need to reject the request for disaster roaming if PLMN-P is indicated as “MS determined PLMN with disaster condition”. This use case is not covered in the current 3GPP definitions.
Interpretation B) 
The term "in the location of the broadcast" refers to "a disaster condition applies", i.e. the disaster condition applies (in the location of the broadcast) to all PLMNs which are deployed anywhere in the current country of the NG-RAN cell providing disaster roaming.
In the example, if in the current location of the NG-RAN cell PLMN-P is not deployed, it means that the PLMN providing disaster roaming is not allowed to broadcast the "disaster related indication”, but it would need to broadcast the explicit "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN".
This interpretation does not seem to be in line with the currently defined semantic for the "disaster related indication", because if possible, then a phrase like "in the location of the broadcast" is typically understood to refer to the directly preceding term (i.e. "all PLMNs"). I.e. the semantic description would need to be changed.
For both interpretations A) and B), the PLMN providing disaster roaming, must be aware for each of its Tracking Areas, which other PLMNs are in disaster condition:
· For A) to decide whether to reject the request for disaster roaming if PLMN-P is indicated as “MS determined PLMN with disaster condition”, but PLMN-P is not configured as PLMN under disaster in this location.
· For B) to decide whether it may broadcast the "disaster related indication", or must broadcast the explicit "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN".
2.2. Solution for Interpretation A):
If the PLMN providing disaster roaming is only broadcasting the "disaster related indication", it is not possible to exclude such a PLMN-P which does not have coverage in the current location from the PLMNs under disaster. In consequence the PLMN providing disaster roaming could receive a request for disaster roaming from a UE indicating PLMN-P as MS determined PLMN under disaster and would need to reject such a request for disaster roaming with cause #80. In consequence, the UE would not be allowed to request disaster roaming -- indicating PLMN-P as MS determined PLMN under disaster -- for the next 12 to 24 hours, even if it moves to an area where the PLMN-P has coverage, PLMN-P is in disaster condition, and disaster roaming would be possible.
To overcome this, it is proposed to introduce a new cause code #81 (Disaster roaming for the determined PLMN with disaster condition not allowed in this tracking area), which would only restrict disaster roaming for the determined PLMN under disaster within the current TA.
In the below table possible scenarios are outlined. If the UE requests disaster roaming on PLMN-A for a “MS determined PLMN with disaster condition” for which PLMN-A is not aware that disaster condition is applicable in the current location, it will reject the registration with the new cause #81: 
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The detailed required changes in TS 23.122 and TS 24.501 are provided in the corresponding CR in C1-225552 and C1-225553.
2.3. Solution for Interpretation B):
If the PLMN providing disaster roaming is only allowed to broadcast the "disaster related indication", if all PLMNs which are deployed in the current country are in disaster condition in the current location, the "disaster related indication" semantic defined in 3GPP TS 23.122 needs to be changed as follows:
„The disaster related indication broadcasted by the NG-RAN cell for the PLMN indicates that the PLMN is accessible for disaster inbound roamers, that this PLMN accepts disaster inbound roamers from any PLMN(s) deployed in the country of the PLMN offering disaster roaming other than the PLMN(s) available on the NG-RAN cell, and that in the location of the broadcast a disaster condition applies to all PLMN(s) deployed in the country of the PLMN offering disaster roaming other than the PLMN(s) available on the NG-RAN cell in the location of the broadcast.…“
3. Comparison of A) and B)
Interpretation A) allows the usage of the "disaster related indication" irrespective if a PLMN-P under disaster is not deployed in the current location, i.e. it allows a smaller SIB message also in locations where PLMN-P is not deployed. The drawback for this SIB optimization is that the CN needs to reject the request for disaster roaming if the “MS determined PLMN with disaster condition” is not deployed in the current tracking area. If there is a national roaming agreement established for locations where PLMN-P is not deployed, the UE should subsequently succeed in a request for disaster roaming, once it indicates the national roaming partner PLMN-R as “MS determined PLMN with disaster condition”. I.e. the additional CN load caused by the rejection of the disaster roaming requests should be limited. 
Interpretation B) limits the possible usage of the "disaster related indication" to locations where all PLMNs deployed in the current country are in principle offering service and are under disaster. If a PLMN-P is not deployed in a certain location but all other PLMNs deployed in the current country are under disaster, the PLMN needs to broadcast the explicit "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN", which would result in a larger SIB message. If in a country the regulator decides to assign not only some countrywide licenses, but also one or more licenses with regionally limited service area, e.g., licenses limited to a single city area, then in such a country the "disaster related indication" can only be used within that city area. If there is one license limited to city A and another one limited to city B, it will not be possible at all to use the "disaster related indication".
4. Proposal
As the main reason to introduce the "disaster related indication" was to allow a size-optimized System Information and for both approaches A) and B) the core network needs to be aware which PLMNs are in disaster when offering disaster roaming, it is proposed to adopt interpretation A) and agree the corresponding CRs on TS 23.122 and TS 24.501 provided in in C1-225552 and C1-225553. 
