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1. Introduction

This paper addresses the uncovered issues for UE requesting disaster roaming services in MINT. Section 2 details how the UE decides the “UE determined PLMN with disaster condition” which is part of the PLMN(s) broadcast by the SIB. Section 3 analyses the differences between SIB including a list of PLMN(s) and a single bit indicator. The submitted CRs are listed in section 4.
2.
How does UE decide the “MS determined PLMN with disaster condition” as part of the received SI
Given the current descriptions in bullet q) of clause 4.4.3.1.1 of TS23.122 as to how the MS shall decide the MS determined PLMN with disaster condition which is part of the PLMN(s) that is either included in the "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN" or is derived from the “disaster related indication” broadcast by any NG-RAN cell, a summary of the UE processing to decide the MS determined PLMN with disaster condition is illustrated as follows.
UE reads the SIB with support of the MINT indication with
A. A list of PLMNs 

MS/UE has a RPLMN (as described in table 1 of 3GPP TS23.122) via 3GPP access?
1.
YES: MCC of RPLMN matches the MCC of the PLMN broadcasting the list? 

1.1
YES: MNC of RPLMN matches any of the MNC of the PLMNs in the received list (UE does not need to check this condition if a single bit is received)? 
1.1.1
YES: Is the RPLMN an FPLMN?

1.1.1.1
YES: go to 1.1.2.

1.1.1.2
NO: 

· a) sends registration request for the MINT by including the “MS determined PLMN with disaster condition” with the UE’s RPLMN.

1.1.2
NO (If a single bit is received, the UE will never reach 1.1.2): is the UE’s HPLMN included in the broadcast list?

1.1.2.1 YES: 

· b0) UE sends the registration request for the MINT by including the “MS determined PLMN with disaster condition” IE with the UE’s HPLMN.
1.1.2.2 NO:

· b) if the national roaming partner PLMN(s) is available and is part of the broadcast list of PLMN(s) (i.e., an intersection exists between the available national roaming partner PLMN(s) and the broadcast list of PLMN(s)), then the UE sends the registration request for the MINT by including the “MS determined PLMN with disaster condition” IE with the found PLMN; 

· c) otherwise (i.e., no intersection exists between the available national roaming partner PLMN(s) and the broadcast PLMN(s)), then the UE does not request the DISASTER ROAMING service.

1.2
NO (MCC of RPLMN not matching MCC of PLMN broadcasting): 


Is the MCC of the SUCI in the MS matching the MCC of PLMN broadcasting and is the UE’s HPLMN is included in the broadcast list?

1.2.1
YES: 

· d) sends registration request for the DISASTER ROAMING by including the “MS determined PLMN with disaster condition” with the UE’s HPLMN.

1.2.2
NO (The MCC of the SUCI in the MS is not matching the MCC of PLMN broadcasting or the UE’s HPLMN is not included in the broadcast list): 

· e) if national roaming partner PLMN(s) or international roaming partner PLMN(s) is available and is part of the broadcast list of PLMN(s) (i.e., an intersection exists between the available national roaming partner PLMN(s) or international roaming partner PLMN(s) and the broadcast list of PLMN(s)), UE sends registration request for the DISASTER ROAMING by including the “MS determined PLMN with disaster condition” IE with the found PLMN;
· f) otherwise (i.e., no intersection exists between the available national roaming partner PLMN(s) or international roaming partner PLMN(s) and the broadcast PLMN(s)), then the UE does not request the DISASTER ROAMING service.

2.
NO (no RPLMN): 
· g)
Is the MCC of the SUCI in the MS/USIM matching the MCC of the PLMN broadcasting?
Yes: If the HPLMN controlled UE local configuration is enabled, then b0, b) or c) applies.
No: If the HPLMN controlled UE local configuration is enabled, then e) or f) applies.
B. A single bit indicator

MS/UE has a RPLMN (as described in table 1 of 3GPP TS23.122) via 3GPP access?
(1 of A)
YES: MCC of RPLMN matches the MCC of the PLMN broadcasting the bit?

(1.1 of A)
condition check skipped

(1.1.1 of A)
YES: Is the RPLMN an FPLMN?

(1.1.2.1 of A)
YES: 

· b0) UE sends the registration request for DISASTER ROAMING by including the “MS determined PLMN with disaster condition” IE with the UE’s HPLMN.

(1.1.1.2 of A)
NO: 

· a) UE sends registration request for DISASTER ROAMING by including the “MS determined PLMN with disaster condition” with the UE’s RPLMN. 

(1.1.2 of A)
condition check skipped

(1.2 of A)
NO (MCC of RPLMN not matching MCC of PLMN broadcasting): 


Is the MCC of the SUCI in the MS matching the MCC of PLMN broadcasting?
(1.2.1 of A)
YES: 

· d) sends registration request for DISASTER ROAMING by including the “MS determined PLMN with disaster condition” with the UE’s HPLMN.
(1.2.2 of A)
NO: 

· e) if national roaming partner PLMN(s) or international roaming partner PLMN(s) is available and is part of the broadcast list of PLMN(s) (i.e., an intersection exists between the available national roaming partner PLMN(s) or international roaming partner PLMN(s) and the broadcast list of PLMN(s)), UE sends registration request for DISASTER ROAMING by including the “MS determined PLMN with disaster condition” IE with the found PLMN;
· f+) otherwise (i.e., no intersection exists between the available national roaming partner PLMN(s) or international roaming partner PLMN(s) and the broadcast PLMN(s)), then the UE may request the disaster roaming without including the “MS determined PLMN with disaster condition” IE as detailed in section 3 below.
(2 of A) NO (no RPLMN): 
· h) Is the MCC of SUCI in the MS matching the MCC of the PLMN broadcasting?

Yes: If the HPLMN controlled MS local configuration is enabled, then d) applies.
No: If the HPLMN controlled MS local configuration is enabled, then e) or f+) applies.
It is noteworthy that the descriptions marked in yellow above is NOT yet covered in bullet q) of clause 4.4.3.1.1 of TS23.122. Moreover, the UE processing of determining the MS determined PLMN with disaster condition when receiving a single bit in SIB is part of the UE processing for the case of receiving a list of PLMN(s) by skipping condition checks as shown above. A detailed analysis of the two is described in section 3.
3.
Analysis of UE receiving a list of PLMN(s) and a single bit indicator

The comments about the UE implementation and the failed-to-be-solved use case upon UE receiving the broadcast single bit of disaster related indication were raised in CT1#134e. An analysis of these two approaches are provided in the table below by focusing on a) UE implementation, b) Probability of successfully obtaining the disaster roaming services and c) Radio resource utilization.
	
	A list of PLMN(s) in SIB
	A single bit indicator in SIB

	UE implementation
	UE needs to follow the sequences listed in Bullet A) of section 2 one-by-one.
	UE can skip steps (1.1 of A) and (1.1.2 of A) listed in Bullet A) of section 2.

	Probability of successfully obtaining the disaster roaming services 

Use case raised in CT1#134e:

A-UE-with-a-valid-subscription-with-HPLMN-in-a-different-country-coming-out-of-an-airplane-and-the-disaster-occuring-at-the-airport-in-ALL-VPLMN(s)-with-which-the-HPLMN-of-this-UE-respectivly-having-an-international-roaming-agreement-but-the-disaster-not-occuring-in-PLMN#CHAMPION-with-which-the-HPLMN-of-this-UE-not-having-an-international-roaming-agreement (as-a result-of-receiving-a-reject-for-registartion-for-nromal-roaming-service from- PLMN#CHAMPION), and furthermore the UE DOES NOT have any knowledge of the available PLMN(s) in this DIFFERENT country, neither from the stored "User Controlled PLMN Selector with Access Technology" nor from the stored "Operator Controlled PLMN Selector with Access Technology" data file in the SIM.
Example given in CT1#134e: A German subscriber enters Korea with four PLMNs (PLMN#1 to PLMN#4) in Korea.
Question on the validity of the use case: the-HPLMN-of-this-UE-not-having-an-international-roaming-agreement-with-PLMN#CHAMPION

	PLMN#1 is the PLMN#CHAMPION and broadcasts a list of (PLMN#2, PLMN#3 and PLMN#4).
Upon the UE of the German subscriber receiving the list from the SIB, since the UE cannot find any information stored in the UE about the available PLMNs in Korea, either from the "User Controlled PLMN Selector with Access Technology" or from "Operator Controlled PLMN Selector with Access Technology", the UE must blindly select one from PLMN#2, PLMN#3 or PLMN#4 and consider it as the “MS determined PLMN with disaster condition”, i.e., other PLMNs in the lowest order of the filtering as per current TS23.122 bullet q) of clause 4.4.3.1.1.
Consequently, depending on whether the so-called backup agreement between the PLMN included in the “MS determined PLMN with disaster condition” IE of the RISTRATION REQUEST for the disaster roaming and the PLMN#CHAMPION exists, the probability for the German subscriber of obtaining the DISASTER ROAMING services via PLMN#CHAMPION is 50% (a result of coin toss alike).
	PLMN#1 is the PLMN#CHAMPION and broadcasts a single bit of disaster related indication.

Upon the UE of the German subscriber receiving the single bit from the SIB, the UE cannot decide the “MS determined PLMN with disaster condition” and does not include the “MS determined PLMN with disaster condition” IE in the RISTRATION REQUEST for the disaster roaming sent to the network. After the PLMN#CHAMPION obtaining the SUCI of the German subscriber, it can check subsequently (one-by-one) the presence of the backup agreement with all other three PLMNs (PLMN#2, PLMN#3 and PLMN#4).
Consequently, the probability for the German subscriber of obtaining the DISASTER ROAMING services via PLMN#CHAMPION is [1-(0.5)^N] where N is the total number of the failing-out PLMNs. In this case of N=3, the probability for the German subscriber of successfully obtaining the DISASTER ROAMING services via PLMN#CHAMPION is 87.5%

	Radio resource utilization
	N*3*8 Bits where N is the total number of the fail-out PLMNs to be indicated in the SIB. In this illustrated use case above, 72bits need to be broadcast. 
	One bit


4.
Conclusion

The relevant CRs are in C1-222557 (TS23.122) and C1-222558 (TS24.501).
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