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1. Abstract
This paper identifies issues in disaster related indication semantic indicated in RAN2 LS R2-2206480 and proposes to request RAN2 to align with CT1.
2. Discussion
2.1 Problem statement

CT1 received RAN2 LS R2-2206480 stating:

-------------
But from RAN2 understanding the single bit seems also feasible to be applied to the RAN-sharing case where this single-bit approach can be used by each the PLMNs broadcasted in SIB1, in which case it would be indicating that the PLMN indicating this bit accepts disaster inbound roamers from any PLMN other than the PLMNs sharing the cell.
Further, based on current RAN2 understanding the field description of the single bit indicates (only) that "this network(s) accepts disaster inbound roamers from any other PLMN (except those indicated in SIB1).". Meaning that "indication indicates that the available PLMN broadcasting this indication is the only PLMN accessible for disaster inbound roamers" and "that a disaster condition applies to all other PLMNs in the location of the broadcast" are currently not captured in RAN2 specs.
-------------
Thus, semantic specified by RAN2 for the disaster related indication is not the same as semantic of the disaster related indication required in 23.122. As result, solution using disaster related indication is not implementable.
Observation-1:
RAN2 specified disaster related indication semantic deviates from CT1 specified disaster related indication semantic. As result, RAN2 solution and CT1 solution are not implementable.
2.2 Evaluation of disaster related indication semantic indicated in RAN2 LS R2-2206480
TS 22.261 states:

-------------
The 3GPP system shall enable UEs to obtain information that a Disaster Condition applies to a particular PLMN or PLMNs.

NOTE:
If a UE has no coverage of its HPLMN, then obtains information that a Disaster Condition applies to the UE's HPLMN, the UE can register with a PLMN offering Disaster Roaming service.
-------------

Observation-2:
RAN2 specified disaster related indication semantic contradicts stage-1 in which the UE needs to determine that the disaster condition applies to the PLMN of the UE, before attempting to register in a PLMN offering disaster roaming service.

TS 23.501 states:

-------------

A UE determines the Disaster Condition based on the information broadcasted from the NG-RAN providing Disaster Roaming service, and performs the network selection and the access control for the Disaster Roaming as described in TS 23.122 [17] and TS 24.501 [47].

-------------

Observation-3:
RAN2 specified disaster related indication semantic contradicts stage-2 in TS 23.501 where the UE needs to determine that the disaster condition applies to the PLMN of the UE, before attempting to register in a PLMN offering disaster roaming service.

UE's determination of the disaster condition is also expected in TR 24.811 as KI#5 stated:

-------------

5.5
Key issue #5: PLMN selection when a "Disaster Condition" applies

5.5.1
Description

...
If the UE determines that a Disaster Condition applies as described in Key Issue #1 "Notification of Disaster Condition to the UE", there is no available PLMN except for PLMNs in the list of "Forbidden PLMNs", and one or more available PLMNs indicate accessibility for the UE as described in Key Issue #3 "Indication of accessibility from other PLMNs without Disaster Condition to the UE", then the PLMN selection procedure needs to be updated so that the UE selects one of the PLMNs indicating accessibility for the UE.
...

-------------
Observation-4:
RAN2 specified disaster related indication semantic contradicts description of Key Issue #5 of TR 24.811, the UE needs to determine that the disaster condition applies to the PLMN of the UE, before selecting a PLMN offering disaster roaming.

To align with disaster related indication semantic indicated in RAN2 LS R2-2206480, disater related indication in 23.122 would need to be updated as follows:

-------------
5)
an NG-RAN cell of the PLMN:

A)
broadcasts the disaster related indication. The disaster related indication indicates that the available PLMN broadcasting this indication is the only PLMN accessible for disaster inbound roamers, that this PLMN accepts disaster inbound roamers from any other PLMN, that a disaster condition applies to all other PLMNs in the location of the broadcast. If the disaster related indication is broadcast, and that the disaster inbound roamers attempt to determine the MS determined PLMN with disaster condition as per bullet q2); or

B)
broadcasts a "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN" which includes the MS determined PLMN with disaster condition as determined in bullet q1).

-------------
Such change would imply that, if a PLMN had disaster condition, PLMN offering disaster roaming could broadcast disaster related indication, regardless of whether all other PLMNs had disaster condition or not.

Such change would have negative consequencies - e.g. let's consider a use case shown in figure 1, where there are 3 PLMNs - PLMN A1 NOT having disaster condition but having a small coverage hole (PLMN A1's coverage is marked blue, the PLMN A1 coverage hole is in the middle of the figure 1), PLMN D with disaster condition (PLMN D's disaster area is marked red in figure 1) and PLMN A2 offering disaster roaming (PLMN A2's coverage where disaster roaming is provided and disaster related indication is broadcast is marked green in figure 1).
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Figure 1: use case

PLMN A2 and PLMN D are forbidden PLMNs of a UE of PLMN A1.

The UE of PLMN A1 moves in direction of the arrow (i.e. Time-1 to Time-5) as shown in figure 1, as follows:
-
between Time-1 and Time-2, the UE is registered in PLMN A1 and in-coverage;

-
at Time-2, the UE detects that PLMN A1 does not have coverage and that PLMN A2 offers disaster roaming services. Since PLMN A2 broadcasts disaster related indication, the UE selects PLMN A2 and start timer for waiting before attempting to register in PLMN A2 with value derived from the disaster roaming wait range. The initial value of the timer can be up to 310 minutes (i.e. more than 5 hours).
-
once the timer for waiting before attempting to register in PLMN A2 is started, the UE is stuck in PLMN A2 until earlier of the following occurs (marked as Time-4):

-
timer for waiting before attempting to register in PLMN A2 expires, the UE attemtps to register in PLMN A2, the registration is rejected and the UE performs PLMN selection in which the UE detects PLMN A1 coverage and selects PLMN A1; or

-
timer T (with initial value up to several hours) expires, if the HPLMN configured the UE to use timer T, periodic attempt to obtain service on a higher priority PLMN is performed in which the UE detects PLMN A1 coverage and selects PLMN A1.

Thus, between Time-2 and Time-4, the UE is stuck on PLMN A2, waiting before being able to attempt to register in PLMN A2, unable to get service.

Between Time-4 and Time-5, the UE is again registered in PLMN A1 and in-coverage.

However, as can be seen in the Figure 1, coverage of PLMN A1 is available already in Time-3.

Thus, between Time-3 and Time-4, due to PLMN A2 using disaster related indication despite PLMN A1 NOT having disaster condition, the UE is unnecessarily stuck in PLMN A2 without obtaining service, waiting before attempting to register in PLMN A2, despite that there is perfectly OK coverage of PLMN A1.

Furthermore, the UE wastes battery power on useless registration in PLMN A2 and generates unnecessary load on PLMN A2.
Observation-5:RAN2 specified disaster related indication semantic leads to (a) UE of PLMN A1 with coverage hole but without disaster condition, being stuck on PLMN A2 offering disaster roaming without being able to obtain service, despite coverage of PLMN A2 becomes again available, to (b) waste of UE's battery power, and to (c) useless load on the PLMN offering disaster roaming.
2.3 Evaluation of disaster related indication semantic agreed in CT1

With CT1 specified semantic of the disaster roaming indication, PLMN A2 would not be able to use disaster related indication, would use "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN" indicating solely PLMN D. Thus, the UE of PLMN A1 would not select PLMN A2 (as PLMN D is forbidden PLMN of the UE), would remain in limited service state between Time-2 and Time-3 and UE would search for allowable PLMNs in limited service state. Since Time-3 till Time-5, the UE would again be registered in PLMN A1 and in-coverage.
Observation-6:CT1 semantic of disaster related indication ensures that (a) the UE of PLMN A1 with coverage hole but without disaster condition, obtains service when coverage of PLMN A1 becomes again available, (b) UE battery power is not wasted and (c) useless load on PLMN offering disaster roaming is not generated.
2.4 RAN-sharing case handling with CT1 specified semantic of the disaster roaming indication
RAN2 wished to use disaster related indication in RAN-sharing case. 
For this, CT1 definition can be updated as follows, without the negative impacts:
-------------
5)
an NG-RAN cell of the PLMN:

A)
broadcasts the disaster related indication. The disaster related indication indicates that the available PLMN broadcasting this indication is the only PLMN (except PLMNs sharing the same cell) accessible for disaster inbound roamers, that this PLMN accepts disaster inbound roamers from any other PLMN (except PLMNs sharing the same cell), that a disaster condition applies to all other PLMNs (except PLMNs sharing the same cell) in the location of the broadcast. If the disaster related indication is broadcast, and that the disaster inbound roamers attempt to determine the MS determined PLMN with disaster condition as per bullet q2); or

B)
broadcasts a "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN" which includes the MS determined PLMN with disaster condition as determined in bullet q1).

-------------
Observation-7:CT1 semantic of disaster related indication can be extended for RAN-sharing case.
3. Conclusions

Observation-1:
RAN2 specified disaster related indication semantic deviates from CT1 specified disaster related indication semantic. As result, RAN2 solution and CT1 solution are not implementable.

Observation-2:
RAN2 specified disaster related indication semantic contradicts stage-1 in which the UE needs to determine that the disaster condition applies to the PLMN of the UE, before attempting to register in a PLMN offering disaster roaming service.

Observation-3:
RAN2 specified disaster related indication semantic contradicts stage-2 in TS 23.501 where the UE needs to determine that the disaster condition applies to the PLMN of the UE, before attempting to register in a PLMN offering disaster roaming service.

Observation-4:
RAN2 specified disaster related indication semantic contradicts description of Key Issue #5 of TR 24.811, the UE needs to determine that the disaster condition applies to the PLMN of the UE, before selecting a PLMN offering disaster roaming.

Observation-5:RAN2 specified disaster related indication semantic leads to (a) UE of PLMN A1 with coverage hole but without disaster condition, being stuck on PLMN A2 offering disaster roaming without being able to obtain service, despite coverage of PLMN A2 becomes again available, to (b) waste of UE's battery power, and to (c) useless load on the PLMN offering disaster roaming.
Observation-6:CT1 semantic of disaster related indication ensures that (a) the UE of PLMN A1 with coverage hole but without disaster condition, obtains service when coverage of PLMN A1 becomes again available, (b) UE battery power is not wasted and (c) useless load on PLMN offering disaster roaming is not generated.
Observation-7:CT1 semantic of disaster related indication can be extended for RAN-sharing case.
4. Proposal

Given the issues identified in Observation-5 for RAN2 specified disaster related indication semantic, it is proposed to request RAN2 to align with CT1 specified disaster related indication semantic, with the extensions for RAN-sharing case as indicated in subclause 2.4.
