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1. Introduction/Discussion
This contribution aims to provide the evaluations and conclusions for the Solution #27, #31, #44, #34, #45, #46, #47, #48 and #49. These solutions address the key issue #8. The following table provides an overall analysis and comparison for these solutions in the following dimensions:
· Using existing mechanisms (UAC, NAS-level congestion control)
· where (in UE, or Network, or both) the new timer(s) run(s): the UE doesn't register to the PLMN D until the timer expires
· who (PLMN A, or PLMN D, or pre-configured, or combination) provides the UE's timer value
· what messages/procedures (NAS, or RRC, or both) initiate the UE to start the timer: PLMN A uses the signalling procedure to inform UE Disaster Condition is no longer applicable
· UE's 5GMM state (5GMM-DEREGISTERED, or 5GMM-REGISTERED) before reselecting PLMN

	Solution
	where (in UE, or Network, or both) the new timer(s) run(s)
	who provides the UE's timer value
	what messages/procedures (NAS message, or RRC message, or both) initiate the UE to start the timer
	UE's 5GMM state before reselecting PLMN
	Existing mechanisms (UAC, or NAS-level congestion control, or both)

	Sol#27
Indicating to the UE, via non-3GPP access, the end of a disaster condition that was applicable to the 3GPP access of the same PLMN
	UE
	PLMN A(also PLMN D)
	NAS messages (e.g. Configuration Update Command message, over the non-3GPP access)
	Not specified
	NA

	Sol#31
NAS based notification
	Network
	NA
	UE Configuration Update procedure,
Network initiated Deregistration Request procedure
	enter the 5GMM-DEREGISTERED.PLMN-SEARCH 
	NA

	
	
	
	
	
	

	Sol#44
Staggering of returning UEs trying to register in the PLMN previously with Disaster Condition
	UE
	PLMN D
	Not specified
	Not specified
	NA

	
	
	
	
	
	

	#45
Prevention of signalling overload by returning UEs
	NA
	NA
	NA
	NA
	Any existing mechanisms used in the NG-RAN (e.g. UAC) and the 5GCN (NAS-level congestion control)

	Sol#46
Solution for prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition
	both
	pre-configured in UE, or
PLMN D, or
PLMN A;
	both:
RRC (e.g. SIB flag); 
NAS (generic UE configuration update procedure, registration procedure)
	5GMM-REGISTERED.PLMN-SEARCH
	NA

	
	
	
	
	
	

	Sol#47
Network controlled return of UEs at the end of disaster condition
	 UE
	PLMN D and PLMN A
	both
RRC messages (PLMN A stops the broadcast indication of “disaster roaming active” condition);
NAS (generic UE configuration update procedure, registration procedure, Deregistration procedure)
	Not specified
	NA

	
	
	
	
	
	

	#48
	NA
	NA
	NA
	NA
	UAC

	#49
Minimum wait timer
	UE
	pre-configured in UE, and/or PLMN D
	Not specified
	Not specified
	NA




Among all the solutions for KI#8, there are two main principles: using existing mechanisms, or using new timers that run in the network or in the UE:
Sol#45 and #48 propose to use existing mechanisms; and
Sol#27, #31, #44, #45, #46, #47, #48 and #49 propose to use new timers that run in the network or the UE side.
For the solutions proposing to use existing mechanisms:
· #45 propose to use any existing mechanisms in NG-RAN or 5GCN, (e.g. UAC, NAS-level congestion control); and 
· #48 propose to use unified access control by setting up UAC parameters for access category 3 (= MO_sig).
For the solutions proposing to use new timers:
Sol#27, #44, #46, #47, #49 propose to use the timer that runs in UE to control the UE's returning to PLMN D.
Regarding how to trigger the UE to start the timer, there are some differences:
· Sol#27 requires that the UE initially registered over the 3GPP access and also over the non-3GPP access to the same PLMN, which means that this solution may only be available in the scenario that the PLMN D deploys 3GPP access and non-3GPP access at the same time in the area where Disaster Condition occurs.
· Sol#46 requires that the UE starts the timer when receiving indication using RRC or NAS messages. 
· Sol#47 requires that the UE starts the timer when receiving a NAS message (i.e. UE configuration update message with an indication of a timer value and a barring factor). At the same time, Sol#47 requires the PLMN A to be aware of a ‘winding down’ phase which may require the PLMN A to support extra functions and seems to be confirmed by operators.
Sol#31, and #46 both propose that the PLMN A starts the timer and informs the UE when the timer expires, which can allow the UE to perform normal service while the timer is running, and thus give the UE a more comfortable user experience.
As the computation of the new timer (running in the UE or in the network) value may be affected by the UE's personal parameters (e.g. UE's priority) and the signalling (i.e. NAS messages), using the new timer allows the network to control the returning of the UE in a comparatively more manageable way.
2. Text Proposal
It is proposed to capture the following changes in TR 24.811.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
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7.8	Key Issue #8: Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition
This clause provides evaluations for the solutions that address Key Issue #8 (Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition).
This following table provides an overview for the solutions that address Key Issue #8:
[bookmark: _GoBack]Table 7.8-x: Evaluation of KI#8 related solutions
	Principle
	What it solves
	System impacts
	Pros/Cons
	Solutions

	UAC or NAS-level congestion control
	UAC: provide the UEs with different probability to access the network; or
NAS level congestion control: to control the UE's access by rejecting 5GMM signalling requests with proper parameters;
	reusing access category 3 (= MO_sig);
	Pros: reuse existing mechanism
Cons: 
	#45, #48

	the new timer running in UE
	stagger the time when the UE initiates the selection or the registration to the PLMN previously with Disaster Condition
	UE, AMF, (possible UDM, RAN)
	Pros: control the returning of the UE in a comparatively more manageable way;
Cons:
	#27, #44, #46, #47, #49

	
	
	
	
	

	the new timer running in Network
	stagger the time to inform the UE that the UE can return to the PLMN previously with Disaster Condition
	UE, AMF, (possible UDM, RAN)
	Pros: the UE can perform normal service while the timer is running;
Cons:
	#31, #46

	
	
	
	
	



Sol#45 and #48 have similar principles and propose to use existing mechanisms.
However, using UAC cannot distinguish the access attempts used for registration request and the access attempts used for other types of access attempts using access category 3 (e.g. deregistration request, Mobile originated location request, etc).

Sol#27, #44, #46, #47, #49 in some way have similar principles which propose to use the timer that runs in UE to control the UE's returning to PLMN D. Yet, about the details to use the timer there is some difference:
· Sol#27 requires that the UE initially registered over the 3GPP access and also over the non-3GPP access to the same PLMN, which means that this solution may only be available in the scenario that the PLMN D deploys 3GPP access and non-3GPP access at the same time in the area where Disaster Condition occurs;
· Sol#46 requires that the UE starts the timer when receiving indication using RRC or NAS messages; and
· Sol#47 requires that the UE starts the timer when receiving a NAS message (i.e. UE configuration update message with an indication of a timer value and a barring factor). At the same time, Sol#47 requires the PLMN A to be aware of a ‘winding down’ phase which may require the PLMN A to support extra functions and seems to be confirmed by operators.
Sol#31, and #46 both propose that the PLMN A starts the timer and informs the UE when the timer expires, which can allow the UE to perform normal service while the timer is running, and thus give the UE a more comfortable user experience.
As the computation of the new timer (running in the UE or the network) value may be affected by the UE's personal parameters (e.g. UE's priority) and the signalling (i.e. NAS messages), using the new timer allows the network to control the returning of the UE in a comparatively more manageable way.
* * * * Next change * * * *
[bookmark: _Toc63345497]8	Conclusions
8.x	Key Issue #8: Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition
The new timer(s) running in the UE and/or in the AMF can be used to stagger the UE's returning to the PLMN previously with Disaster Condition.
For the new timer running in the UE, the timer value can be provided to the UE by PLMN with Disaster Condition, or the PLMN without Disaster Condition, or pre-configured in the UE. 
For the new timer running in the UE, NAS or RRC messages can be used to trigger the UE to start the timer.
Existing NAS level congestion control can be applied to the returning UEs to avoid signalling overload for the PLMN previously with Disaster Condition.
* * * * End of changes * * * *
