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Foreword

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.

1
Scope

The scope of this Technical Report is:
-
Identify, prioritize and study the practical non-roaming and roaming deployment scenarios and system impacts when the 5GS is not able to support all possible combination of S-NSSAIs for the UE, and the aspects of mutually exclusive access to Network Slices.

-
Study the possible enhancement for the Network Slicing interworking with EPC for Connected and Idle modes.
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".

3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions 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].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Architectural Assumptions and Requirements
Editor's note:
This clause will list general architectural assumptions and principles for this study.

5
Key Issues
5.1
Key Issue#1: Mutually exclusive access to Network Slices
5.1.1
Description

Several scenarios addressing access control to mutually exclusive Network Slices have been identified, i.e. due to deployment, regulation or per SLA, some UEs may be restricted from using two services (S-NSSAIs) simultaneously.

Such scenarios can include (but not limited to):

-
by internal regulation (of the subscriber, of the employer, of the operator, etc): for example, it might be forbidden for a UE to access "regular" services and "specific" services, e.g. a UE used by a government officer might be restricted to be either in "off-duty" (regular) or "on-duty" (specific) mode. It is forbidden by regulation for the UE to access simultaneously the off-duty services and the on-duty services.

-
by network capability: for example, a factory device may have two modes of operations: "maintenance mode" (used to perform updates, e.g. blueprints upload, check the status of the devices, monitoring and maintenance, etc) and a "ultra-low latency factory mode", where the device receives URLLC commands to perform its duty. In that case, the AMF instance used for the URLLC factory slice may be tailored specifically to that duty, and not be able to support other services such as file database access, etc. In that case, the device may have to select either mode and not connect to both simultaneously.
To address the above mentioned scenarios this key issue will:

1)
Identify whether existing Release 15 System procedures are able to allow access control to mutually exclusive Network Slices.

2)
Identify whether improvements to existing Release 15 System procedures are needed when controlling the access to mutually exclusive Network Slices, including aspects of both UE and network.

To achieve those results this key issue will answer (not limited to) the following questions:

-
Which information is used to support mutually exclusive access to Network Slices in the UE and/or in the network?

-
How the above information is used to support mutually exclusive access to Network Slices both in the non-roaming and in the roaming case?

-
In roaming cases, how the solutions would work when the Serving PLMN supports mutually exclusive Network Slices, whereas the HPLMN does not (and vice versa)?
-
Which network functions are involved in determining/providing the above information, and how?

-
Should the above information be pre-configured in the UE or dynamically handled by the network for the UE?

-
How can mutually exclusive access to Network Slices be enforced by the network?

-
What are the System impacts, if any, to existing Release 15 procedures to enable the network to control simultaneous access from a UE to different Network Slices?

-
How to ensure that introduction of support for mutually exclusive Network Slices does not disrupt the normal operation of Release 15 UEs?
5.2
Key issue#2: Enabling interworking for slicing between EPC and 5GC
5.2.1
Description
In Rel. 15, when the UE has a set of PDN connections active in the EPC (for which the UE has been given a corresponding S-NSSAI by the CN), when the UE moves to the 5GC the serving AMF is not selected considering the slices associated to the active PDN connections. This may lead to scenarios where the AMF may not be able to serve all the PDU sessions that the UE intends to move to the 5GC. It is desirable for Rel. 16 to study whether solutions are possible and worthwhile to minimize the impact of mobility procedures from EPC to 5GC on the slices corresponding to the PDN connective active in the EPC.

The key issue aims at addressing at least the following open aspects when the UE moves between EPC and 5GC, or vice versa:

-
Selecting an AMF based on the slices associated to the active PDN connections the UE has in the EPC.
-
Selecting an appropriate V-SMF based on the slices associated to the active PDN connections the UE has in the EPC.
-
Transferring (in both idle and connected modes) multiple simultaneous PDU Sessions to the same DNN that are associated to different slices and served by different (H-)SMFs.
5.X
Key Issue #X: <Key Issue Title>
5.X.1
Description
6
Solutions
6.X
Solution #X: <Solution Title>

6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

6.X.2
Functional description

Editor's note:
This clause outlines solution principles, assumptions and high-level architectures, etc.

6.X.3
Procedures

Editor's note:
This clause describes high-level procedures for the solution.
6.X.4
Impacts on existing entities and interfaces
Editor's note:
This clause describes impacts on existing entities and interfaces.

6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions, if needed.
8
Conclusions

Editor's note:
This clause will capture conclusions from the study.

Annex <A>:
Change history
	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2018-04
	SA2#127
	S2-183922
	-
	-
	-
	TR skeleton (approved in S2-183922)
	0.0.0

	2018-04
	SA2#127
	S2-183921

S2-183923

S2-184594
	-
	-
	-
	S2-183921

S2-183923

S2-184594
	0.1.0


