
3GPP TSG-CT WG1 Meeting #127bis-e
C1-210149
Electronic meeting; 25-29 January 2021
Source:
Apple
Title:
KI#8: Network controlled return of UEs at the end of disaster condition
Spec:
3GPP TR 24.811 v0.1.0
Agenda item:
17.2.9
Document for:
Agreement
1. Reason for Change
This pCR proposes a solution for the Key Issue #8 in MINT TR 24.811 v0.1.0 “Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition”
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.811 v0.1.0.
* * * Change * * *

6.X
Solution X : Network controlled return of UEs at the end of disaster condition
At the end of disaster condition, a coordinated action to return roaming UEs to their own PLMN is required to avoid an exodus in the reverse direction. This solution addresses the Key Issue #8 “Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition”. 
6.X.1
Detailed description
In the description, PLMN D is subject to disaster and PLMN A is alive and not subject to disaster.
PLMN A providing disaster roaming services is informed of the end of disaster condition in PLMN D though any of the solutions for Key Issue #6. This may also include a start time at which to start returning the UEs. 
6.X.1.1 Staggered return of UEs controlled by AMF
In order to have a controlled return of the disaster roamers at the start time indicated by the PLMN D, the time period for which PLMN A keeps the broadcast indication active and the time period for which it accepts registration requests by inbound roamers need to be different. This is illustrated in the figure below. 
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Figure 6.x.1.1-1 Actions by disaster roaming PLMNs during various phases
Once it is determined that UEs can start to return to PLMN D, the AMF in PLMN A enters a ‘winding down’ phase for disaster roaming. The duration of this phase is chosen by the networks such that it is larger than the periodic registration timers configured for disaster roamer UEs. The PLMN A keeps the broadcast indication of “disaster roaming active” in this phase. 
Starting from ‘winding down’ phase, the AMF: 
1> responds to perioidic and mobility registration update requests from disaster roaming UEs with a Registration Reject message with a reject casue which is applicable to the normal roaming agreement for this subscriber (e.g.  5GMM cause #11 “PLMN not allowed” or #13 “Roaming not allowed in this tracking area”).  On receipt of this reject cause the UE shall perform PLMN search and find a suitable cell of PLMN D. 
1> responds to an initial registration attempt from disaster inbound roamers starting from the ‘winding down’ phase with a Registration Reject message according to its normal roaming policies. 

1> sends a Deregistration Request with a reject casue which is applicable to the normal roaming agreement for this subscriber (e.g. with detach type = “re-registration not required” and 5GMM cause #11 “PLMN not allowed” or #13 “Roaming not allowed in this tracking area”) to UEs in CM-CONNECTED state. The AMF also considers the ongoing services for deciding when to trigger the Deregistration procedure to minimize interruption to the UEs. For e.g. the AMF shall not interrupt an ongoing IMS emergency session, and it should not interrupt an ongoing IMS VoNR call, if possible. AMF may also decide not to trigger Deregistration for a UE that has any active persistant bearer. On receipt of this Deregistration message, the UE shall perform a PLMN search. 
The above steps ensure that all disaster roamers that go into CM-CONNECTED during the winding down phase are gracefully returned. The CM-IDLE roamers are unaffected since the broadcast indication is not changed. At the end of the ‘winding down’ phase, the PLMN A stops the broadcast indication of “disaster roaming active” condition. This step begins to return all Idle mode roamers to their own PLMN.   
6.X.1.2 Randomized return of UEs
The recovered PLMNs are assumed to be able to handle a percentage of returning UEs without a problem. 

In this approach, the PLMN D indicates that a certain percentage of UEs can return at a specific time and the remaining UEs shall randomize their return time to PLMN D. 
The AMF in PLMN A sends a “UE Configuration Update” message to the disaster roaming UEs. In this message, the AMF indicates a timer T1 with a value such that it does not expire before the start time indicated by PLMN D and a value ‘n’ ( 0 < n <1) corresponding to the percentage of UEs that can be accepted at expiry of timer T1. 
On reception of the message, UE shall draw a random number ‘x’ distributed in the range [0 < x <1] . If x<=n, UE shall start the return to PLMN timer with value T1. If x>n, the UE shall start a timer with value (1+x) * T1.  
6.X.2
Impacts on existing nodes and functionality
AMF: Implement a “winding down” phase where CM-Connected UEs are returned, while keeping the broadcast indication for “disaster roaming” active.

UE: Accept a UE configuration update with an indication of a timer value and a barring factor to compute the local back-off timer before leaving disaster roaming PLMN.         
