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1
Decision/action requested

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

[1]
Draft TR 28.801: "Study on management and orchestration of network slicing for next generation network v1.1.0".
[2]
3GPP TR 38.801: “Study on new radio access technology; Radio access architecture and interfaces v14.0.0”.
[3]
3GPP TS 23.501: “System Architecture for the 5G system; Stage 2 v0.4.0”.
3
Rationale

The use case in Section 5.1.4.2 [1] gives a use case of management support for RAN configuration. The current use case does not cover the interaction between the RAN and any slicing in the TNL. While the slicing of the TNL is not discussed as part of 3GPP work, it is necessary to allow for appropriate parameter choice to indicate to the TNL what slice a particular PDU belongs to. This contribution proposes to add detail description and requirements for the use case. Agreements on slicing issue from updated SA2 TS 23.501 [3] and final RAN3 TR 38.801 [2] are listed in order to analyse the management support for RAN configuration.
*************************************Extract from 38.801 start***************************************

8.1
Key principles for support of Network Slicing in RAN
Network Slicing is a new concept to allow differentiated treatment depending on each customer requirements. With slicing, it is now possible for Mobile Network Operators (MNO) to consider customers as belonging to different tenant types with each having different service requirements that govern in terms of what slice types each tenant is eligible to use based on Service Level Agreement (SLA) and subscriptions. 
NSSAI (Network Slice Selection Assistance Information) includes one or more S-NSSAIs (Single NSSAI). Each network slice is uniquely identified by a S-NSSAI, as defined in TR 23.799 [6]. The UE may store a Configured and/or Accepted NSSAI per PLMN. The NSSAI can have standard values or PLMN specific values.  
NOTE 1:
For signalling between RAN and CN a Slice ID is represented by an NSSAI or S-NSSAI. For the air interface, it is up to RAN groups to decide how to carry/define NSSAI information in RRC (the term “slice ID” is used in the following to refer to this).
The following key principles apply for support of Network Slicing in RAN. The RAN throughout the whole section refers to the new RAN, including both gNB and eLTE eNB.
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. The Accepted NSSAI is sent by CN to UE and RAN after network slice selection
Resource management between slices
-
RAN shall support policy enforcement between slices as per service level agreements. It should be possible for a single RAN node to support multiple slices. The RAN should be free to apply the best RRM policy for the SLA in place to each supported slice.

Support of QoS
-
RAN shall support QoS differentiation within a slice.

RAN selection of CN entity
-
For initial attach, the UE may provide one or more slice ID(s). If available, RAN uses the slice ID(s) for routing the initial NAS to an NGC CP function. If the UE does not provide any slice ID(s) 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 (RAN is aware of and can reach the NGC CP function which is associated with the Temp ID). Otherwise, the methods for initial attach applies.
NOTE 2:
the definition of the Slice ID for use over the air interface is subject to further discussions

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 for another slice. It should be possible to fully dedicate RAN resources to a certain slice. How RAN supports resource isolation is implementation dependent.
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. If such awareness is also beneficial for intra-frequency mobility may be discussed in the normative phase. 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.

Possible solutions for how slice availability may be handled during mobility may be discussed in the normative phase e.g.: 
-
Neighbours may exchange slice availability on the interface connecting two nodes, e.g. Xn interface between gNBs.
-
The core network could provide the RAN a mobility restriction list. This list may include those TAs which support or do not support the slices for the UE.
-
The slices supported at the source node may be mapped, if possible, to other slices at target node. Examples of possible mapping mechanisms that can be studied in normative phase are:

-
Mapping by the CN, when there is naturally a signaling interaction between RAN and CN and performance is thus not impacted;
-
Mapping by the RAN as action following prior negotiation with the CN during UE connection setup;
-
Mapping by the RAN autonomously, when involving the CN would not be a practical solution and if prior configuration of mapping policies took place at RAN;

Support for UE associating with multiple network slices simultaneously
-
In case a UE is associated with multiple slices simultaneously, only one signalling connection shall be maintained.
…… 
8.4
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.
*************************************Extract from 38.801 end***************************************

*************************************Extract from 23.501 Section 5.15********************************

5.15.1
General

A Network Slice may include:

-
the Core Network Control Plane and user plane Network Functions, as described in clause 4.2,
-
the 5G Radio Access Network described in TS 38.xxx [x],
-
the N3IWF functions to the non-3GPP Access Network described in clause 4.2.7.2.
Network slicing support for roaming is described in clause 5.15.6.
Network slices may differ for supported features and network functions optimisations. The operator may deploy multiple Network Slice instances delivering exactly the same features but for different groups of UEs, e.g. as they deliver a different committed service and/or because they may be dedicated to a customer.

A single UE can simultaneously be served by one or more Network Slice instances via a 5G-AN. The AMF instance serving the UE logically belongs to each of the Network Slice instances serving the UE, i.e. this AMF instance is common to the Network Slice instances serving a UE.

Editor's note:
The following text is FFS:
-
The AMF discovery and selection for the set of slices for a UE is triggered by the first contacted AMF in a registration procedure and it may lead to change of AMF. SMF discovery and selection is initiated by the AMF when a SM message to establish a PDU session is received from the UE. The NRF is used to assist the discovery and selection tasks.

A PDU session belongs to one and only one specific Network Slice instance per PLMN. Different Network Slice instances do not share a PDU session, though different slices may have slice-specific PDU sessions using the same DNN.
*************************************Extract from 23.501 end***************************************

4
Detailed proposal

It is proposed to make the following changes to TR 28.801 [1].
	Start of changes


6.2.5
Network slice configuration management
Editor's note: the applicability of the requirements in this clause to RAN network functions may have dependency on the results of the RAN study on slicing.
Editor's note: the requirements in this clause do not imply that NSMF has direct access to NFs (can configure them directly). Further improvement of requirements language may be needed.
REQ-NSM_CM-CON-01
The NSMF shall be able to support the following capability when creating a new NSI with shared and non-shared network functions:
· Configuration of existing shared network functions to support a new NSI.
· Configuration of existing non-shared network functions to support a new NSI.
REQ-NSM_CM-CON-02
The NSMF shall be able to support the following capability when modifying an NSI:
· Configuration of an existing network function.

REQ-NSM_CM-CON-03
The NSMF shall be able to support the configuration of NSI.
REQ-NSM_CM-CON-04
The NSMF shall be able to support the following capability when terminating an NSI for shared network functions:
· Configuration of the network functions.

REQ-NSM_CM-CON-05 The 3GPP network management system shall be able to support the following capabilities when configuring the RAN part of a network slice:

· Configuration of the RAN network functions of the network slice, which includes:

· Configuration of specific radio link characteristics.
· Configuration of the virtualised RAN part deployed location.

· Configuration of the RAN network functions of the network slice with information about the related CN part of the NSI. 
REQ-NSM_CM-CON-06 The NSMF shall be able to configure the NSI to support UEs moving from another administrative domain.
REQ-NSM_CM-CON-07 The NSSMF shall be able to configure the RAN NF with appropriate RRM policy for NSIs.

REQ-NSM_CM-CON-08 The NSSMF shall be able to configure the CN functions with slice specific information.

Editor’s note1: The detailed slice specific information is FFS, depending on the output of TS 23.501 [7].
Editor’s note2: Which CN functions needs to be configured is FFS, depending on the output of TS 23.501 [7].
REQ-NSM_CM-CON-09 The 3GPP management system shall be able to provide link requirements related to the network slice (e.g. topology, QOS parameters) to the appropriate management system that handles the TN part related to the slice (e.g. via NFV MANO).

REQ-NSM_CM-CON-X The NSMF shall be able to obtain the capabilities of the transport network parts from the appropriate management system that handles the TN part related to the slice.

REQ-NSM_CM-CON-Y The NSMF shall be able to determine the parameter values corresponding to the transport network parts required for the slice related communications with a specific 3GPP node.
	End of changes


