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[bookmark: foreword][bookmark: _Toc97290138]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction]

[bookmark: _Toc97290139]1	Scope
This study will focus on the mechanism to determine the "unavailability period" in the 5G system for the UE.
[bookmark: references][bookmark: _Toc97290140]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[bookmark: definitions][bookmark: _Toc97290141]3	Definitions of terms and abbreviations
[bookmark: _Toc97290142]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

[bookmark: _Toc97290143]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

[bookmark: clause4][bookmark: _Toc97290144]4	Architectural Assumptions and Requirements
[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk91782779]1)	The "unavailability period" may be made available on the user interface. Whether and how "unavailability period" is used on the user interface (if any) of the UE is outside the scope of this study.
2)	The "unavailability period" for the UE is expected to be sufficiently long for the UE to execute required events such as:
a)	Silent reset at Modem;
b)	Security patch updates;
c)	OS upgrade;
d)	Modem SW updates; and
e)	Device reboot upon Modem setting changes via OMA-DM.
[bookmark: _Toc97290145]5	Key Issues
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037][bookmark: _Toc97290146]5.1	Key Issue #1: Determination of unavailability period in 5GS for a specific UE.
[bookmark: _Toc22214905][bookmark: _Toc23254038][bookmark: _Toc97290147]5.1.1	Description
To execute certain events, for example OS upgrade, silent reset at modem or modem software updates (also commonly called as binary updates) there are 3 parties involved: the device, the operator and the application function. Once the UE has downloaded the binary, the time when the UE performs the upgrade is left for the UE implementation, with possibly UE implementations seeking user input. If UEs cannot execute the event (e.g. the storage capacity or the battery level are insufficient), they may delay execution of the event. These UEs become unavailable (i.e. cannot interact with the 5G System) in the order of minutes whenever such operations are performed. As UEs become unavailable without prior knowledge from the core network and/or application function, it can impact critical operations of an application server if it depends on availability of the UE during the unavailability period (i.e. a period of time during which the UE is not available).
The present key issue shall study:
a)	Whether and how an unavailability period is determined in 5GS for a specific UE.
b)	Study the expected UE and/or network actions (if any) based on determined unavailability period.
[bookmark: _Toc22214906][bookmark: _Toc23254039][bookmark: _Toc97290148]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97290149]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000025]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000026]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000027]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000028]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000029]
	
	
	
	


[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]
[bookmark: _Toc97290150]6.X	Solution #X: <Solution Title>
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc97290151]6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.

[bookmark: _Toc97290152]6.X.2	Functional Description
[bookmark: _Toc500949101]Editor's note:	This clause outlines solution principles, assumptions and high-level architectures, etc.
[bookmark: _Toc22214910]
[bookmark: _Toc23254043][bookmark: _Toc97290153]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]
[bookmark: _Toc23254044][bookmark: _Toc97290154]6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc22214912][bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412]
[bookmark: _Toc23254045][bookmark: _Toc97290155]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.

[bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc97290156]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc97290157]8.X	Conclusions for Key Issue #X

[bookmark: _Toc97290158]
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