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Abstract: This document proposes updates to TS 22.xxx on SMARTER on definition and description of, and requirements for network slicing.
Summary
TR 22.864 contains a description of and requirements for network slicing. This document proposes a definition of network slice, a concise description of network slicing, and further consolidates the consolidated requirements in TR 22.864.
One challenge with the consolidated requirements was the terminology; it was not always clear what was meant with "receive service on a [...] slice", "assign a UE to a network slice", "access services from [...] network slices", "associate [...] UEs [...] with a particular network slice". This contribution proposes to use "assign" when a switched-on device is directed to a network slice, and to use "associate" when a subscriber (e.g., based on subscription), or a device (e.g., based on device type) is configured to be assigned or preferentially assigned to a certain network slice (e.g., a setting in HSS), and "support" when a network slice supports a service, as configured by the network operator.
Regarding the operation of network slice, the following terms were used: create, compose, add, modify, manage, delete, and operate. It is proposed to use the term "create" when a network slice becomes active and available to users in a network (cf. add and create), "operate" when a network slice is active and is serving users, "modify" when the characteristics of an active network slice are being modified, "delete" when a network slice becomes inactive and unavailable to users in a network.
The original requirements often used the term "UE". They have all been changed to "device", to make the text more generic.

	CPR
	Requirement
	Proposal

	[PR 5.1.2.1-001]
	The 3GPP system shall allow the operator to compose and manage network slices. A network slice consists of a set of network functions (e.g., potentially from different vendors), the resources to run these network functions as well as policies and configurations.
	The requirement mixes a requirement and a description. It overlaps with [002].
Proposal - Include only the requirement part of the text, merge with the next requirement [002], and add the requirement to remove and modify. All this should cover the management of network slices
The 3GPP system shall allow the operator to create, modify, and delete network slices.

	[PR 5.1.2.1-002]
	The 3GPP system shall allow the operator to dynamically create a network slice to form a complete, autonomous and fully operational network customised for different market scenarios.
	The requirements complements [001]. The term "dynamic" is superfluous.

Proposal - Merge with [001]


	[PR 5.1.2.1-003]
	The 3GPP system shall be able to associate specific services, devices, UEs, and subscribers with a particular network slice.
	The requirement is not clear. What does "associate" mean in this context? Requirements [019], [020], and [021] address similar aspects, and have been merged into this set of requirements. It is assumed that "association" is about a quasi-static configuration, and should not be limited to a single network slice
Proposal - The "association" of services is covered by [019], and the "assignment" of devices in [018] and [021]. Revise this requirement to address the remaining aspects.
The 3GPP system shall be able to associate devices and subscribers with one or more network slices.

	[PR 5.1.2.1-004]
	The 3GPP system shall enable a UE to simultaneously access services from one or more network slices of one operator.
	When the device accesses services from a network slice it has to be assigned to it. This needs to be added.
Proposal - Clarify that also simultaneous assignment is needed, with some wording changes.
The 3GPP system shall enable a device to be simultaneously assigned to and access services from more than one network slice of one operator.

	[PR 5.1.2.1-006]
	The 3GPP system shall allow the operator to simultaneously operate network slices in a manner that prevents a service in one slice from negatively impacting services offered by other slices.
	The requirement could be simplified a lot without losing anything. The wording should be aligned with [011].
Proposal - Simplify the requirement, and align with [011]
Traffic and services in one network slice shall have no impact on traffic and services in other network slices in the same network.

	[PR 5.1.2.1-010]
	The 3GPP system shall support the elasticity of a network slice in term of capacity with minimal impact on the services of this slice or other slices.
	This requirement is similar to [006]. It is not needed as a separate requirement. The mentioned "elasticity...in term of capacity" is a change in traffic in a network slice.
Proposal - The inclusion of this requirement is FFS. Here it is shown as deleted because this contribution does not make a final proposal on it.


	[PR 5.1.2.1-011]
	The 3GPP system shall support modifications to network slices (e.g., adding, deleting, modifying network slices) with minimal impact to active subscriber services.
	The wording could be improved. The term "active subscriber services" is changed to "traffic and services", for consistence with [006]. It is assumed that the "minimal impact to active subscriber services" applies to services in the entire network.
Proposal - Reword the requirement
Creation, modification, and deletion of network slices shall have no or minimal impact on traffic and services in the same network.

	[PR 5.1.2.1-012]
	The 3GPP system shall be able to support E2E (e.g., RAN, core network) resource management for a network slice.
	This is covered by other requirements already: resource management is a modication to the network slice.
Proposal - Ignore the requirement


	[PR 5.1.2.1-016]
	The 3GPP system shall support the inclusion of 3GPP defined functions as well as proprietary 3rd party or operator provided functions in a network slice, including

· Hosting multiple 3rd parties (e.g., enterprises) or MVNOs.

· Serving home and roaming user

· Supporting diverse market scenarios.

NOTE:
The specific functional areas for which the system should support proprietary or operator provided functions should be identified. 
	The term "shall support the inclusion" is vague. 3GPP network consists of 3GPP-defined functions and allows the use of operator-provided and 3rd-party functions. Also the term function is vague. Is it a service, a capability, or something else?

Part of this text reads more like a general description of what can be done with a network slice.
Proposal - The inclusion of this requirement is FFS. Here it is shown as deleted because this contribution does not make a final proposal on it.




. 

	[PR 5.1.2.1-017]
	The 3GPP system shall support a mechanism for the VPLMN to assign the UE to a network slice with the needed functionality, or to a default network slice.
	It is important that if VPLMN assigns the device to other than the default slice, it has been authorised by the HPLMN.
Proposal - Add HPLMN authorisation.
The 3GPP system shall support a mechanism for the VPLMN to assign the device to a network slice with the needed services and authorised by the HPLMN, or to a default network slice.

	[PR 5.1.2.1-018]
	The 3GPP system shall be able to change the network slices to which UEs are connected.
	The requirement is not complete: it covers changing but the assignement and removal are not covered.
Proposal - Add assignment and removal.
The 3GPP system shall be able to assign the device to a network slice, to move the device from one slice to another, and to remove the device from a network slice.

	[PR 5.1.2.1-019]
	A network slice shall support a set of end-user services as defined by the network operator.
	This requirement is very generic, almost self-evident. It should be treated with [003].
Proposal - Revise to align with [003]
The 3GPP system shall enable the operator to define the set of services supported in a network slice.

	[PR 5.1.2.1-020]
	The 3GPP system shall enable the operator to assign a UE to a network slice based on services provided by the network slice.
	There may be several criteria for assigning the UE to a network slice, e.g., services in the slice, load in the network, UE type, subscription type, and subscribed services.
Proposal - Expand the requirement to cover additional criteria
The 3GPP system shall enable the operator to assign a device to a network slice based on subscription, device type, and services provided by the network slice.

	[PR 5.1.2.1-021]
	The 3GPP system shall support a mechanism for an operator to authorize a UE to receive service on a specific slice in response to a request from a 3rd party.
	The requirement is not clear and easily becomes too detailed at this stage of SA1 work
Proposal - The inclusion of this requirement is FFS. Here it is shown as deleted because this contribution does not make a final proposal on it.



Proposal

Do the proposed changes.

-------------------- PROPOSED CHANGES ---------------------
------------------------- 1ST CHANGE ----------------------------

3
Definitions, symbols and abbreviations



3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].


Network slice: A set of network functions and corresponding resources necessary to provide the required telecommunication services and network capabilities.
------------------------- 2ND CHANGE ----------------------------

6
Basic capabilities







6.x
Network slicing
6.x.1
Description
Network slicing allows the operator to provide customised networks. For example, there can be different requirements on functionality (e.g., charging, policy control, security, and mobility), differences in performance requirements (e.g., latency, mobility, and data rates), or they can serve only specific users (e.g., corporate customers, roamers, or hosting an MVNO).
A network slice can provide the functionality of a complete network, including radio access network functions and core network functions (e.g., potentially from different vendors). One network can support one or several network slices.
6.x.2
Requirements

The 3GPP system shall allow the operator to create, modify, and delete network slices.
The 3GPP system shall allow the operator to associate devices and subscribers with one or more network slices.

The 3GPP system shall allow the operator to define the set of services supported in a network slice.
The 3GPP system shall allow the operator to assign a device to a network slice based on subscription, device type, and services provided by the network slice.
The 3GPP system shall allow the operator to assign a device to a network slice, to move a device from one slice to another, and to remove a device from a network slice.

The 3GPP system shall support a mechanism for the VPLMN to assign a device to a network slice with the needed services and authorised by the HPLMN, or to a default network slice.

The 3GPP system shall enable a device to be simultaneously assigned to and access services from more than one network slice of one operator.
Traffic and services in one network slice shall have no impact on traffic and services in other network slices in the same network.

Creation, modification, and deletion of network slices shall have no or minimal impact on traffic and services in the same network.
Editor's note: The definitions for the terms create, modify, delete, associate, assign, move, and remove need to be added.
-------------------- END OF CHANGES ---------------------
