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1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References

[1]
3GPP TR 23.799: "Study on architecture for next generation system v1.2.0".
[2]
3GPP TR 28.801: "Study on management and orchestration of network slicing for next generation network v0.3.0".
[3]
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3
Rationale

SA2 TR 23.799 [1] concludes some agreements on network slice: “The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine.”

The creation of CN network slice instance by composing NFs is described in clause 5.3 [2]. Another use case in clause 5.7 [2] describes that the operator wants to create a network slice instance which includes CN and RAN. The use case do not make any assumption on any potential RAN internal slicing. In order to create a network slice instance, the network management system shall configure RAN properly to support the network slice instance. 
This contribution provides the management support to the network slicing in RAN given by RAN3 TR 38.801 [3] and propose to add the use case and requirements for management support of RAN configuration. 
4
Discussion
3GPP TR 38.801 [3] gives some key principles for support of network slicing in RAN, principles are listed as follows. These principles might require support from the network management system. 
================= Extract from 3GPP TR 38.801 start =====================

RAN awareness of slices
-
RAN shall support a differentiated handling of traffic for different network slices which have been pre-configured. How RAN supports the slice enabling in terms of RAN functions (i.e. the set of network functions that comprise each slice) is implementation dependent. 

Selection of RAN part of the network slice
-
RAN shall support the selection of the RAN part of the network slice, by one or more slice ID(s) provided by the UE or the CN which unambiguously identifies one or more of the pre-configured network slices in the PLMN.
Resource management between slices

To enable differentiated handling of traffic for network slices with different SLA:

-     RAN is configured with a set of different configurations for different network slices;

-     To select the appropriate configuration for the traffic for each network slice, RAN receives a slice ID indicating which of the configurations applies for this specific network slice.
RAN selection of CN entity
-
For initial attach, the UE may provide a slice ID. If available, RAN uses this slice ID for routing the initial NAS to an NGC CP function. If the UE does not provide any slice ID the RAN sends the NAS signalling to a default NGC CP function. For subsequent accesses, the UE provides a Temp ID, which is assigned to the UE by the NGC, to enable the RAN to route the NAS message to the appropriate NGC CP function as long as the Temp ID is valid. Otherwise, the methods for initial attach applies.

Resource isolation between slices
-
RAN shall support resource isolation between slices. RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement (SLA) for another slice. It should be possible to fully dedicate RAN resources to a certain slice.
Slice Availability
-
Some slices may be available only in part of the network. Awareness in a gNB of the slices supported in the cells of its neighbouring gNBs may be beneficial for inter-frequency mobility in connected mode. It is FFS if such awareness is also beneficial for intra-frequency mobility. It is assumed that the slice configuration does not change within the UE’s registration area.
-
The RAN and the CN are responsible to handle a service request for a slice that may or may not be available in a given area. Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by other slices.
================= Extract from 3GPP TR 38.801 end =====================
Possible requirements for management support: 
· RAN should keep the mapping information of slice ID(s) for the RAN part of the slice instance and the corresponding RAN part of the network slice. The mapping of slice ID and requirements for RAN part support may be provided to RAN by the network management system.
· RAN must be provisioned with a list of “slice ID”s and the corresponding set of configurations. 

· After creating a network slice instance in CN part, the slice ID and the corresponding NGC CP network function of the network slice instance need to be provided to RAN part by the network management system. Thus, RAN can route NAS signalling with a slice ID to the right NGC CP network functions. In addition, the default NGC CP network functions corresponding to a slice ID are also need to be pre-defined in RAN part. 

· Requirements conforming with SLAs of network slice instances need to be provided to RAN.

· A gNB may keep the slices supported by its neighbouring gNBs. This kind of information can be provided by the network management system or obtained through the interface between gNBs. The network management system may configure some access policies between slices. 
5
Detailed proposal

It is proposed to make the following changes to TR 28.801 [2].

	Start of changes


5.X
Management support for RAN configuration

5.X.1
Pre-conditions
Operator wants to configure RAN to support a network slice instance.

5.X.2
Description 
· The network management system defines several different RAN-related configuration and/or policy sets and assigns a RAN configuration Id to each set. 
· The management system provisions RAN with all the related RAN-related configuration and/or policy sets.

When the management system wants to create network slice instance to support customer services, the following steps is needed.

· The management system selects one or more appropriate RAN related configuration and/or policy set (s) and associates it with RAN part of network slice instance.

· The management system configures RAN with the association information of the RAN configuration Id (s) and RAN part of network slice instance.

· The management system configure RAN with the association information between serving NGC CP network function(s) and RAN part of the network slice instance, and the default NGC CP network function(s).
Editor’s Note: NGC CP network function(s) are next generation core control plane functions. RAN routes signalling messages to NGC CP network function(s). What functions are included in NGC CP network function(s) depends on discussion in SA2.
5.X.3
Post-conditions
RAN uses the association information of the RAN configuration Id and RAN part of network slice instance to apply the corresponding configuration and/or policy for treatment of traffic in the RAN part of network slice instance.
RAN uses the association information between serving NGC CP network function(s) and the network slice instance to route signaling messages within the RAN part of network slice instance to appropriate NGC CP network function(s). If serving NGC CP network function(s) cannot be found, the signalling messages will be routed to default NGC CP network function(s).
	Next change


6.4
Requirements for network slice configuration management
REQ-NSM_CM-CON-1
The network slice management function shall be able to support the following capability when creating a new network slice instance with common and slice specific CN functions and shared AN:
· Configuration of existing common CN network functions to support a new network slice instance.
· Configuration of existing slice specific CN network functions to support a new network slice instance.
· Configuration of existing shared AN to support a new network slice instance.

REQ-NSM_CM-CON-2
The network slice management function shall be able to support the following capability when modifying a network slice instance:
· Configuration of an existing CN network function.

REQ-NSM_CM-CON-3
The network slice management function shall be able to support the configuration of network slice instance.
REQ-NSM_CM-CON-4
The network slice management function shall be able to support the following capability when terminating a network slice instance for common CN functions:
· Configuration of the CN network functions.
REQ-NSM_CM-CON-X The 3GPP network management system shall be able to support the following capabilities when configuring RAN:

· Provision of RAN with different configuration and policy sets for different network slice instances to achieve customized traffic treatment in RAN.

· Configuration of association information of the RAN configuration and policy sets and RAN part of network slice instance.
· Configuration of RAN with the association between NGC CP network functions (serving and default NGC CP functions) with a network slice instance. 
	End of changes


