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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: scope]

[bookmark: _Toc97057158][bookmark: _Toc97057430]1	Scope
Editor's note:	This clause provides a scope of this study.
The Technical Report studies the gaps and performs evaluations of potential architecture enhancements to support Network Slicing with the following objectives:
1.	Study whether and how to address the following scenario in order to provide service continuity: if an existing network slice or network slice instance cannot serve the PDU session, or if the existing network slice instance cannot meet the performance requirements of the applications. The study should investigate whether deployment optimization is sufficient. Minimized system optimisations can be considered if valuable.
2.	Study whether and how to initiate a registration for a rejected S-NSSAI that was rejected in a first TA of the RA but may be available in another TA of the RA.
3.	Study whether and how to support the following stage one Rel-18 EASNS requirements related to roaming specified in TS 22.261 clause 6.1.2.1, i.e. Requirement on enhancement the information available to the UE in roaming scenarios regarding the availability of network slices in VPLMNs available in the roaming country, in order to allow the UE to select and obtain services from the VPLMN supporting the network slices which UE may wish to use.
4.	Study whether and how to enhance the system to ensure network controlled behaviour of network slice usage including UE registration and PDU Session establishment (e.g. so that when performing NSAC the network slice can serve UEs/PDU Sessions with actual activity).
5	Study deployment considerations when a service provided has an area of service that does not overlap with the already deployed Tracking Areas and/or have a limited lifetime, and how existing mechanisms including network slicing can help support such scenarios. If existing mechanisms are concluded to be not sufficient to achieve the scenarios, study whether and how additional mechanisms can resolve the analysed gap.
6. 	Study whether and how to enhance the support of NSAC when more than one NSACF is involved in enforcing a shared maximum allowed number of the UEs or PDU Sessions for a network slice in one PLMN or in roaming, in order to avoid fragmentation of the shared maximum allowed number. This item depends on the outcome of corresponding R17 CRs.
[bookmark: references][bookmark: _Toc97057159][bookmark: _Toc97057431]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 (5GS)"
[3]	3GPP TR 38.832: "Study on enhancement of Radio Access Network (RAN) slicing".
[4]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[bookmark: definitions][bookmark: _Toc97057160][bookmark: _Toc97057432]3	Definitions of terms and abbreviations
[bookmark: _Toc97057161][bookmark: _Toc97057433]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1], TS 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1] and TS 23.501 [2].
[bookmark: _Toc97057162][bookmark: _Toc97057434]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], TS 23.501 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] and TS 23.501 [2].
[bookmark: clause4][bookmark: _Toc97057163][bookmark: _Toc97057435]4	Architectural Assumptions and Requirements
[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk91782779]Editor's note:	This clause will list general architectural assumptions and requirements for this study.
The following architectural requirements apply:
-	Solutions may include reuse (in part or totally) of existing mechanisms. When reuse is deemed to be possible, whether new approaches shall also be adopted or added shall be subject of evaluation. (i.e. it shall be considered whether the reuse of existing system capabilities is sufficiently effective and efficient in addressing the problem space)
[bookmark: _Toc97057164][bookmark: _Toc97057436]5	Key Issues
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037]5.X	Key Issue #X: <Key Issue Title>
[bookmark: _Toc22214905][bookmark: _Toc23254038]5.X.1	Description
Editor's note:	This clause provides a description of the key issue.
[bookmark: _Toc97057165][bookmark: _Toc97057437][bookmark: _Toc92370819]5.1	Key Issue #1: Support of Network Slice Service continuity
[bookmark: _Toc97057166][bookmark: _Toc97057438]5.1.1	Description
This Key issues is aiming to address WT#1. The following scenarios can happen.
1) No mobility scenario:
Scenario 1a): network slice is overloaded in NG-RAN
Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g., network slice termination)
Scenario 1c): network performance of the network slice cannot meet the SLA
2) Inter RA Mobility scenario:
Scenario 2a): network slice is not supported in the target RAN node
Scenario 2b): network slice in target RAN node is overloaded
Scenario 2c): network slice is not supported in the target CN
Scenario 2d): network slice or network slice instance is overloaded in the target CN

This key issue is to study whether and how to provide service continuity for PDU sessions in network slices in the above scenarios1b), 1c) and 2d). 
NOTE 1:	PDU Session with different SSC modes will be considered during the study
NOTE 2:	For scenario 1a) and 2b), TR 38.832[3] already has conclusion. However it doesn’t preclude that solutions defined for this key issue can also be used in these scenarios.
NOTE 3:	For scenario 2a) and 2c), it is a deployment issue and assumed not to be studied in SA2.
Editor's Notes:	It is FFS whether there is a need to study 2a) and 2c)
NOTE 4:	Coordination with RAN working groups may be needed to conclude the key issue.
[bookmark: _Toc97057167][bookmark: _Toc97057439]5.2	Key Issue #2: Support of providing VPLMN network slice information to a roaming UE
[bookmark: _Toc92370820][bookmark: _Toc97057168][bookmark: _Toc97057440]5.2.1	Description
As an outcome of SA1 EASNS (Enhanced Access to and Support of Network Slice) work, clause 6.1.2.1 in TS 22.261 [4] captures the following service requirement for a roaming UE.
For a roaming UE activating a service/application requiring a network slice not offered by the serving network but available in the area from other network(s), the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice.
This key issue aims at addressing the following aspects for a roaming UE requiring a network slice not offered by higher priority VPLMN(s) but available from other network(s):
-	Study how and when the HPLMN provides the UE with information about slice availability per VPLMN and prioritization information of the VPLMNs with which the UE may register for the network slice. The study includes the content of the information.
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection.
NOTE 1:	For details on PLMN selection aspects and impacts on PLMN selection of solutions of this key issue, coordination with CT1 is needed.
NOTE 2:	Impacts to manual selection is not in scope of the key issue.
This key issue only considers the network selection procedure for the 3GPP access type.
NOTE 3:	Coordination with the Study Item FS_5WWC_Ph2 is required regarding the VPLMN selection procedure when non-3GPP access type is used.
[bookmark: _Toc97057169][bookmark: _Toc97057441][bookmark: _Toc22214906][bookmark: _Toc23254039]5.3	Key Issue #3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices
[bookmark: _Toc97057170][bookmark: _Toc97057442]5.3.1	Description
Network Slices are deployed for services over an Area of Service which may match the existing TAs or for which the Area of Service can be different. Currently, the network slice availability (i.e. where the network slices are defined to be supported) is designed to match deployed TA boundaries. In addition, the UEs and network configuration can be impacted when network slices are deployed and decommissioned over certain time interval (e.g. the Configured NSSAI can change when a network slice is no longer available or becomes available, this can affect the Allowed NSSAI and other parameters, and in turn the RA may need to change, etc.). 
This Key Issue will study how to address the issues described above and whether system level improvements are needed to mitigate e.g. the deployment and control plane issues that arise due to the currently defined system behaviour:
-	The support of services over network slices when the services have Area of Service not matching the existing deployed TA boundaries
-	The support of network slices which have a limited lifetime (including how to gracefully terminate a network slice which can apply also to network slices which have a longer lifespan in order to avoid abrupt PDU Session release).
NOTE:	Coordination with SA5 can be needed for Network Slice Life Cycle Management aspects.
[bookmark: _Toc31192358][bookmark: _Toc31192518][bookmark: _Toc31193009][bookmark: _Toc31616188][bookmark: _Toc31616263][bookmark: _Toc31616339][bookmark: _Toc31616415][bookmark: _Toc31616491][bookmark: _Toc97057171][bookmark: _Toc97057443]5.4	Key Issue #4: Support of NSAC involving multi service Area
[bookmark: _Toc23255037][bookmark: _Toc26346409][bookmark: _Toc26346622][bookmark: _Toc26773892][bookmark: _Toc31192359][bookmark: _Toc31192519][bookmark: _Toc31193010][bookmark: _Toc31616189][bookmark: _Toc31616264][bookmark: _Toc31616340][bookmark: _Toc31616416][bookmark: _Toc31616492][bookmark: _Toc97057172][bookmark: _Toc97057444]5.4.1	Description
Editor's Note:	This key issue may need some further update per the outcome of the Rel-17 eNS_Ph2 work. 
For one S-NSSAI, there is only one configured gloabl Maximum allowed number value for NSAC. It is possible more than one service area is associated with one S-NSSAI, e.g. to split a PLMN into multi-service areas. This impacts the use cases below as there will be more than one NSACF handling the UE:
-	Multi NSACF deployed within one PLMN: For NSACF deployment more than one service area are defined within one PLMN. For each service area one NSACF or NSACF set is selected for slice admission control. This include the control of the maximum allowed number of UE or PDU session.
-	Roaming: when one user resides at the visit PLMN, the NSAC (Maximum PDU session) may be controlled by the NSACF in the VPLMN (e.g. for LBO PDU session), or the NSACF in the HPLMN (e.g. for HR PDU session). 
-	EPS interworking: when the user establishes a HR PDN connection at the EPS network and move to 5GS later, the NSACF(Maximum UE number) selected by the SMF+PGW-C and AMF may be different.
This key issue addresses the above cases, to ensure consistent NSAC handling against the configured global Maximum allowed number. The following aspects will be covered by the key issue:
-	UE Registration
-	PDU Session establishment
-	Session continuity when UE move across the service area
[bookmark: _Toc97057173][bookmark: _Toc97057445]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97057446]6.0	Mapping of Solutions to Key Issues
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[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]
[bookmark: _Toc97057175][bookmark: _Toc97057447]6.X	Solution #X: <Solution Title>
[bookmark: _Toc97057176][bookmark: _Toc97057448][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.

[bookmark: _Toc97057177][bookmark: _Toc97057449]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: _Toc97057178][bookmark: _Toc97057450]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: _Toc97057179][bookmark: _Toc97057451]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: _Toc97057180][bookmark: _Toc97057452]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.

[bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc97057181][bookmark: _Toc97057453]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc97057182][bookmark: _Toc97057454]8.X	Conclusions for Key Issue #X
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