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1. Introduction
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _Hlk77848234]This paper attempts to extend the applicable scenarios of congestion control exempt for unavailability period.
The following section gives the more detailed specification to analyse the feasibility of extended applicable scenarios of congestion control exempt for unavailability period.
2. Discussion
2.1 Current status of unavailability period in the spec of SA2 and CT1
When an event is triggered in the UE making the UE unavailable for a certain period of time (e.g. for OS upgrade or security patch updates), the UE is allowed to initiate MRU to inform the network about the unavailability period. The AMF considers the UE is unreachable, the AMF may provide a T3512 larger than unavailability period and the AMF may report the remaining time in the Unavailability Period is reported to the respective subscribed AF. The advantages of such handling include:
· The UE may store its MM and SM contexts in USIM or non-volatile memory to be able to reuse it after its unavailability period;
· [bookmark: _Hlk146645232]The core network and/or application function may have prior knowledge with unavailability of the UE, such unavailability does not impact the critical operations of an application server.
Observation1: Activating the unavailability period enables the UE to store the MM/SM context and establish the connection with the network immediately, enables the AF to obtain the prior knowledge and take action to avoid impacting critical operations before the unavailability. In conclusion, activating the unavailability period can improve the user experience.
2.2 Current progress on the activation of unavailability period when the network is congestion in the spec of SA2 and CT1
(1) SA2
SA2 specifies the activation of unavailability period when the network is congestion as below:
"5.4.13	Support of discontinuous network coverage for satellite access
…
The UE may send Mobility Registration Update procedure to inform the network of its UE unavailability period (see clause 5.4.1.4) even if Mobility Management back-off timer is running."
[bookmark: _Hlk146650565]Note that the above text is quoted from the clause describing the support of discontinuous coverage (DC), so when the network is congestion, the UE only actives the unavailability period due to DC case.
Observation2: From the existing specification of SA2, the UE only actives the unavailability period due to DC case when the network is congestion.
(2) CT1
CT1 has implemented the above SA2 requirement in stage 3. But during the discussion, CT1 finds two cases where the UE needs to active the unavailability period not due to DC while the network is congestion and CT1 has seek the guidance from SA2 via LS. However, no consensus was reached from SA2.
CT1 LS OUT:
"Question:
From SA2’s point of view, what is the suggested UE behaviour:
1. when the UE’s request to activate the Unavailability Period is rejected with cause value #22, congestion; and
1. when, upon upper layers request to activate Unavailability Period, a backoff timer (e.g. T3346) is running in the UE."
SA2 reply LS:
"SA2 discussed the questions from CT1 and there is no consensus on whether to make the above quoted sentence from section 5.4.13 of TS 23.501 applicable to cases when Support of Unavailability Period in clause 5.4.1.4 is not used for discontinuous network coverage for satellite access."
Though SA2 cannot reach consensus on whether to activate the unavailability period not due to DC when the network is congestion, but the above cases proposed by CT1 do exist and the UE does not know how to handle.
Observation3: SA2 cannot reach consensus on whether to activate the unavailability period not due to DC when the network is congestion. But the UE needs the guidance on whether to activate the unavailability period not due to DC when the network is congestion.
[bookmark: _Hlk146639815]2.3 Concern on the activation of unavailability period when the network is congestion
In CT1#143 meeting, some companies express concern on the activation of unavailability period when the network is congestion. Main concerns include:
· The congestion control exempt cases are used for important services, e.g., emergency services or higher priority services;
However, some additional improtant cases except for emergency services or higher priority services have been introduced as below:
"a)	Timer T3346 is running.
	The UE shall not start the registration procedure for mobility and periodic registration update unless:
…
8)	the UE in NB-N1 mode is requested by the upper layer to transmit user data related to an exceptional event and:
-	the UE is allowed to use exception data reporting (see the ExceptionDataReportingAllowed leaf of the NAS configuration MO in 3GPP TS 24.368 [17] or the USIM file EFNASCONFIG in 3GPP TS 31.102 [22]); and
-	timer T3346 was not started when N1 NAS signalling connection was established with RRC establishment cause set to "mo-ExceptionData"; or
9)	the MUSIM UE needs to request a new 5G-GUTI assignment as specified in subclause 5.5.1.3.2."
From the above text, congestion control exempt can also be used for other cases which can improve the user experience. The unavailability period not due to DC can also improve the user experience, so congestion control exempt can also be used for unavailability period not due to DC.
· The unavailability period (e.g., 1 minute) may be shorter than the time of registration signalling transmission.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Note the unavailability period can be short or long and depends on the unavailable event (e.g., silent reset at Modem, security patch updates, OS upgrade, modem SW updates etc) and device type (e.g., mobile phones, automotive, IoT devices etc). We should consider the whole feature when determining whether to activate the unavailability period not due to DC when the network is congestion. And we cannot use a corner case to deny the whole mechanism.
Observation4: The congestion control exempt can also be used for unavailability period not due to DC and the corner case should not block the whole mechanism.
2.4 Issues caused by the activation of the unavailability period not due to DC when the network is congestion
The below cases can happen when the network is congestion:
a) when the UE’s request to activate the Unavailability Period is rejected with cause value #22, congestion; and
b) when, upon upper layers request to activate Unavailability Period, a backoff timer (e.g. T3346) is running in the UE.
In the above cases, if the UE does not activate the unavailability period due to DC, the below issues can be caused:
· The UE cannot store the MM and SM contexts and reuse them when an event making the UE unavailable is triggered. The UE needs to create the contexts again and the UE cannot connect to the network immediately. Specially if the UE wants to make an emergency call after the unavailability is completed, the UE needs to re-register with the network. That would lead to bad user experience.
· The AF cannot obtain the prior knowledge with the unavailability of the UE, such unavailability may impact the critical operations of an application server. That would lead to bad user experience.
· The UE needs to take different handling for different unavailability cases. Because the similar handling for unavailability due to DC has been introduced. The implementation logic of unavailability period is more complicated for the UE.
Observation5: Several issues can be caused when the UE does not activate the unavailability period not due to DC when the network is congestion, e.g., the UE cannot store the MM and SM contexts, the unexpected unavailability of the UE would block the critical operations of an application server, the implementation logic of unavailability period is more complicated for the UE.
3. Observation and Proposal
Based on the above discussion, following observations were provided:
[bookmark: OLE_LINK92]Observation1: Activating the unavailability period enables the UE to store the MM/SM context and establish the connection with the network immediately, enables the AF to obtain the prior knowledge and take action to avoid impacting critical operations before the unavailability. In conclusion, activating the unavailability period can improve the user experience.
Observation2: From the existing specification of SA2, the UE only actives the unavailability period due to DC case when the network is congestion.
Observation3: SA2 cannot reach consensus on whether to activate the unavailability period not due to DC when the network is congestion. But the UE needs the guidance on whether to activate the unavailability period not due to DC when the network is congestion.
Observation4: The congestion control exempt can also be used for unavailability period not due to DC and the corner case should block the whole mechanism.
Observation5: Several issues can be caused when the UE does not activate the unavailability period not due to DC when the network is congestion, e.g., the UE cannot store the MM and SM contexts, the unexpected unavailability of the UE would block the critical operations of an application server, the implementation logic of unavailability period is more complicated for the UE.

Based on above observations, following proposal was provided:
[bookmark: OLE_LINK17]Proposal: It proposes that CT1 discuss this issue and decide that the UE can activate the unavailability period not due to DC when the network is congestion.
4. Conclusion
[bookmark: _GoBack]It is proposed to agree the associated C1-237100 which specifies the changes to the TS 24.501.
