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[bookmark: _Toc45387629][bookmark: _Toc52638674][bookmark: _Toc59116759][bookmark: _Toc61885578][bookmark: _Toc68279139]6.1	Network slicing
[bookmark: _Toc45387630][bookmark: _Toc52638675][bookmark: _Toc59116760][bookmark: _Toc61885579][bookmark: _Toc68279140]6.1.1	Description
[bookmark: _GoBack]Network slicing allows the operator to provide customised networks. For example, there can be different requirements on functionality (e.g. priority, charging, policy control, security, and mobility), differences in performance requirements (e.g. latency, mobility, availability, reliability and data rates), or they can serve only specific users (e.g. MPS users, Public Safety users, corporate customers, roamers, or hosting an MVNO).
A network slice can provide the functionality of a complete network, including radio access network functions, core network functions (e.g. potentially from different vendors) and IMS functions. One network can support one or several network slices.
[bookmark: _Toc45387631][bookmark: _Toc52638676][bookmark: _Toc59116761][bookmark: _Toc61885580][bookmark: _Toc68279141]6.1.2	Requirements
[bookmark: _Toc45387632][bookmark: _Toc52638677][bookmark: _Toc59116762][bookmark: _Toc61885581][bookmark: _Toc68279142]6.1.2.1	General
The serving 5G network shall support providing connectivity to home and roaming users in the same network slice.
In shared 5G network configuration, each operator shall be able to apply all the requirements from this clause to their allocated network resources.
The 5G system shall be able to support IMS as part of a network slice.
The 5G system shall be able to support IMS independent of network slices.
For a UE authorized to access multiple network slices of one operator which cannot be simultaneously used by the UE (e.g. due to radio frequency restrictions), the 5G system shall be able to support the UE to access the most suitable network slice in minimum time (e.g. based on the location of the UE, ongoing applications, UE capability, frequency configured for the network slice).
5G system shall minimize signaling exchange and service interruption time for a network slice, e.g. when restrictions related to radio resources change (e.g., frequencies, RATs).
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.
The 5G system shall be able to minimize power consumption of a UE (e.g. reduce unnecessary cell measurements), in an area where no authorized network slice is available.
When a UE moves out of the service area of a network slice for an active application, the 5G system shall be able to minimize impact on the active applications (e.g., providing early notification).
NOTE 1: 	Various methods can be used to detect whether the UE moves toward the border area and to notify the UE.
The 5G system shall support a mechanism for a UE to select and access network slice(s) based on UE capability, ongoing application, radio resources assigned to the slice, and policy (e.g., application preference).
The 5G system shall support a mechanism to optimize resources of network slices (e.g., due to operator deploying different frequency to offer different network slices) based on network slice usage patterns and policy (e.g., application preference) of a UE or group of UEs
For UEs that have the ability to obtain service from more than one VPLMN simultaneously, the following requirements apply:
-	When a roaming UE with a single PLMN subscription requires simultaneous access to multiple network slices and the network slices are not available in a single VPLMN, the 5G system shall enable the UE to: 
-	be registered to more than one VPLMN simultaneously; and
-	use network slices from more than one VPLMN simultaneously 
-	The HPLMN shall be able to authorise a roaming UE with a single PLMN subscription to be registered to more than one VPLMN simultaneously in order to access network slices of those VPLMNs.
-	The HPLMN shall be able to provide a UE with permission and prioritisation information of the VPLMNs the UE is authorised to register to in order to use specific network slices.
NOTE: 	The above requirements assume certain UE capabilities, e.g. the ability to be connected to more than one PLMN simultaneously.


[bookmark: _Toc45387633][bookmark: _Toc52638678][bookmark: _Toc59116763][bookmark: _Toc61885582][bookmark: _Toc68279143]6.1.2.2	Management 
The 5G system shall allow the operator to create, modify, and delete a network slice.
The 5G system shall allow the operator to define and update the set of services and capabilities supported in a network slice.
The 5G system shall allow the operator to configure the information which associates a UE to a network slice.
The 5G system shall allow the operator to configure the information which associates a service to a network slice.
The 5G system shall allow the operator to assign a UE to a network slice, to move a UE from one network slice to another, and to remove a UE from a network slice based on subscription, UE capabilities, the access technology being used by the UE, operator's policies and services provided by the network slice.
The 5G system shall support a mechanism for the VPLMN, as authorized by the HPLMN, to assign a UE to a network slice with the needed services or to a default network slice.
The 5G system shall enable a UE 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 a network slice shall have no or minimal impact on traffic and services in other network slices in the same network.
The 5G system shall support scaling of a network slice, i.e. adaptation of its capacity.
The 5G system shall enable the network operator to define a minimum available capacity for a network slice. Scaling of other network slices on the same network shall have no impact on the availability of the minimum capacity for that network slice.
The 5G system shall enable the network operator to define a maximum capacity for a network slice.
The 5G system shall enable the network operator to define a priority order between different network slices in case multiple network slices compete for resources on the same network.
The 5G system shall support means by which the operator can differentiate policy control, functionality and performance provided in different network slices.
[bookmark: _Toc45387634][bookmark: _Toc52638679][bookmark: _Toc59116764][bookmark: _Toc61885583][bookmark: _Toc68279144]6.1.2.3	Network slice constraints
The 5G system shall support a mechanism to prevent a UE from trying to access a radio resource dedicated to a specific private slice for any purpose other than that authorized by the associated third-party. 
NOTE 1:	UEs that are not authorized to access a specific private slice will not be able to access it for emergency calls if the private slice does not support emergency services. 
The 5G system shall support a mechanism to configure a specific geographic area in which a network slice is accessible, i.e. a UE shall be within the geographical area in order to access the network slice. 
The 5G system shall support a mechanism to limit a UE to only receiving service from an authorized slice. 
For a UE authorized to access to multiple network slices of one operator which cannot be simultaneously used by the UE (e.g. due to radio frequency restrictions), the 5G system shall minimize service interruption time when the UE changes the access from one network slice to another network slice. (e.g. based on changes of active applications).
For traffic pertaining to a network slice offered via a relay node, 5G system shall use only radio resources (e.g. frequency band) allowed for the network slice.
NOTE 2:	Allowed radio resources (e.g., frequency band) may be different for direct network connections (between UE and NG-RAN) than for backhaul connections (between the relay node and the NG-RAN).

[bookmark: _Toc45387635][bookmark: _Toc52638680][bookmark: _Toc59116765][bookmark: _Toc61885584][bookmark: _Toc68279145]6.1.2.4	Cross-network slice coordination
The 5G system shall support a mechanism to provide time stamps with a common time base at the monitoring API, for services that cross multiple network slices and 5G networks.
The 5G system shall provide suitable APIs to coordinate network slices in multiple 5G networks so that the selected communication services of a non-public network can be extended through a PLMN (e.g. the service is supported by a slice in the non-public network and a slice in the PLMN).
The 5G system shall provide a mechanism to enable an MNO to operate a hosted non-public network and private slice(s) of its PLMN associated with the hosted non-public network in a combined manner.



[bookmark: _Toc45387787][bookmark: _Toc52638832][bookmark: _Toc59116917][bookmark: _Toc61885750][bookmark: _Toc68279311]9.1	General
The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 
The 5G core network shall support collection of all charging information on either a network or a slice basis.
The 5G core network shall support collection of charging information for alternative authentication mechanisms.
The 5G core network shall support collection of charging information associated with each serving MNO when multi-network connectivity is used under the control of the home operator.
The 5G core network shall support charging for services/applications in an operator’s Service Hosting Environment.
The 5G core network shall support charging for content delivered from a content caching application.
The 5G core network shall support collection of charging information based on the access type (e.g. 3GPP, non-3GPP, satellite access).
The 5G core network shall support collection of charging information based on the slice that the UE accesses.
The 5G system shall be able to generate charging information regarding the used radio resources e.g. used frequency bands.
The 5G core network shall support collection of charging information based on the capacity and performance metrics.
In a 5G system with satellite access, charging call records associated with satellite access(es) shall include the location of the associated UE(s) with satellite access
NOTE: The precision of the location of the UE can be based on the capabilities of the UE or of the network.
The 5G system shall be able to support an indirect network connection even when the UE is in E-UTRAN or NG-RAN coverage.
For service function chaining (see clause 10) the collection of charging information associated to the use of service functions and the chain of service functions requested by third parties shall be supported.

