3GPP TSG-SA5 Meeting #124 
S5-192295
Taipei,Taiwan 25 February -1 March 2019









Revision of S5-192274
Source:
Huawei, Vodafone
Title:
Addition of a few editorial corrections and many clarifications between NW Slice and NW Slice Instance
Document for:
Approval
Agenda Item:
7.5.1
1
Decision/action requested

This is a pCR to TR 32.845 introducing some editorial corrections and updating many occurrences of “Network Slice” to “Network Slice Instance” for accuracy .
2
References

None.
3
Rationale

 This pCR proposes some editorial changes, and updates many occurrences of “NW Slice” to “NW Slice Instance” in the document where the text actually relates to an NSI (i.e. an insantiated NW Slice at run time rather than a conceptual one at design time).
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.845  

	First change


4.3 
SA1 Charging aspect requirement 

As per the charging aspect requirements specified in TS 22.261 v 15.6.0 [102], the requirement related Network slice are present as following.

· 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 based on the slice that the UE accesses.

The 5G core network shall support collection of charging information based on the capacity and performance metrics
	Next change


5.
Topics
5.1
Topic 1: Business to Business
5.1.1
Use Case

5.1.1.1 
Use Case #1.1: CSP consumes a private slice

The NOP provides private slice service to satisfy CSP’s requirements. 

A CSP needs a performance-guaranteed private slice to deliver its service, and subscribes a private network slice instance from the NOP, based on network slice’s performance data (e.g. latency) and/or usage (e.g. volume, duration, number of connections).

Based on the subscription, during the operation phase, the NOp creates/activates a new NSI or allocates existing NSI for the sole use by the CSP and then starts collection of charging information. The NOP enables the private NSI charging information collection based on subscription. If measurement method is usage, the NOP collects the NSI usage for CSP. If measurement method is performance data, the NOP collects performance data. 
Based on the subscription and collection, the NOP records and reports the NSI charging information.
The NOP (Network Operator) is the network slice provider, the CSP is the network slice customer. 

The potential charging requirements for this UC are: REQ-3GPPCH-01, REQ-3GPPCH-02

5.1.1.2 
Use Case #1.2: CSP consumes a shared network slice instance 
The NOP provides network slice service to satisfy CSP’s requirements. 

A CSP needs a performance-guaranteed network slice to deliver its service, and subscribes a network slice instance from the NOP based on network slice’s performance data (e.g. latency) and/or usage (e.g. volume, duration, number of connections).

Based on the subscription, during the operation phase, the NOP creates/activates a new NSI or allocates existing NSI. The NOP starts the collection of charging information and enables the NSI charging information collection based on subscription and actual usage. If measurement method is usage, the NOP collects the NSI usage for CSP. If measurement method is performance data, the NOP collects performance data. 
Based on the subscription and collection, the NOP records and reports the shared NSI charging information per CSP

The NOP (Network Operator) is the network slice provider, the CSP is the network slice customer.

The potential charging requirements for this UC are: REQ-3GPPCH-03, REQ-3GPPCH-04.

5.1.1.3 
Use Case #1.3: CSP consumes multiple network slice instances

The NOP provides network slice service to satisfy CSP’s requirements. 

A CSP needs multiple performance-guaranteed  network slices to deliver its service, and subscribes to multiple private/shared network slice instances from the NOP based on network slice’s performance data (e.g. latency) and/or usage (e.g. volume, duration, number of connections).

Based on the subscription, during the operation phase, the NOP creates/activates multiple new NSIs or allocates existing NSIs. For each NSI, the NOP starts collection of charging information and enables charging information collection based on subscription and actual usage. If measurement method is usage, the NOP collects the network slice’s usage for CSP. If measurement method is performance data, the NOP collects performance data. 
Based on the subscription and collection, the NOP records, reports the NSI charging information and then aggregates the charging information for CSP.

The NOP (Network Operator) is the network slice provider, the CSP is the network slice customer. 

The potential charging requirements for this UC are: REQ-3GPPCH-01, REQ-3GPPCH-02, REQ-3GPPCH-03, REQ-3GPPCH-04, REQ-3GPPCH-05

5.1.2
Potential charging requirements

REQ-3GPPCH-01
The 5G system should support collecting charging information of performance metrics of private slice instances.

REQ-3GPPCH-02
The 5G system should support collecting charging information of CSP’s usage of private slice instances.

REQ-3GPPCH-03
The 5G system should support collecting charging information of performance metrics of shared slice instances.

REQ-3GPPCH-04
The 5G system should support collecting charging information of CSP’s usage of shared slice instances.

REQ-3GPPCH-05
The 5G system should support aggregation of charging information of multiple CSP’s slice instances.

This document will focus on the study the key issue and solutions based on the charging requirements in clause 4.3 and the potential charging requirements for the use cases.
5.1.3
Key issues

5.1.3.1 
Key issue #1.1: Performance based charging 

This key issue is for investigating how to support the performance based charging for network slice instances considering REQ-3GPPCH-01 and REQ-3GPPCH-03. 
This investigation covers the following:

-
identification and classification of the main performance indicators  for network slice instance charging.

-
determination of which entity/entities in the 5G system are suitable to provide the performance indicators

-
determination of the interactions required to obtain performance indicators for network slice instance charging.

5.1.3.2
Key issue #1.2: Usage based charging 

This key issue is for investigating how to support the usage based charging for network slice considering REQ-3GPPCH-02, REQ-3GPPCH-04 and REQ-3GPPCH-05. 
This investigation covers the following:

-
identification of the usage type used for network slice instance charging. 

-
determination of which entity/entities in the 5G system is suitable to  provide the usage information.

-
determination of the main interactions to obtain the usage.

5.1.4 
Solutions

5.1.4.1 
Solution #1.1: Network Slice Instance Performance based charging for Key issues #1.1

5.1.4.1.1
Consideration for Network Slice Instance Performance Based Charging

The following performance data for 5G Network slice may be used to enable network slice instance charging:

-
Latency

- 
Guaranteed / non-guaranteed QoS,

-
Peak throughput,

-
Data Volumes,

-
Reliability,

-
Upstream /Downstream Throughput for Single Network Slice Instance


-
Mean number of PDU sessions of network Slice Instance

-
Registered Subscribers of network Slice Instance

-
Mobility

-
Coverage area

-
Overall user density / simultaneous connected devices, etc.

One or more these performance data may be used for network slice instance charging based on the SLA(service-level agreement) between CSP and NOP.

According to the lifecycle of network slice instances and network slice high-level architecture in TS 28.530[203], the network slice management system has the capability to collect and provide the performance data of NSI(s), as the NS charging information provider. 
5.1.4.1.2
Architecture Description 
5.1.4.1.2.1
Performance based Network Slice Instance Charging Function
To leverage the capabilities of network slice management system, the enhancement of Converged Charging System for Network slice performance based charging is proposed:
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Figure 5.1.4.1.2-1: Enhancement of Converged Charging System for Network slice

The NSI charging information provider is the service producer; the Performance based Network Slice Instance Charging Function in CCS is the service consumer. The Performance based Network Slice Instance Charging Function takes charge of reqesting performance data based on agreement and creates the performance data CDR. 

Editor’s Note:  The Management Function and services are to be defined in 3GPP SA5 OAM.
Online charging is not applied for performance based charging of network slice instances.
5.1.4.1.3
Flow Description 
The figure 5.1.4.1.3-1 describes the high level charging procedure for network slice instance in solution 5.1.4.1.2.1.

[image: image3.emf]Management Function

Performance based network 

slice charging function

1. SubscribeRequest

2. SubscribeResponse

3. NotifyRequest

4. NotifyResponse

5. UnsubscribeRequest

6. UnsubscribeResponse

Charging start based 

on subscription


Figure 5.1.4.1.3-1: Charging procedure for NSI

1.   The Performance based Network Slice Instance Charging Function decides the charging start based on subscription.
2.
The Performance based Network Slice InstanceCharging Function sends the subscription request to Management Function based on agreement.
3.
The Management Function response with the successful subscription.
4.
Management Function sends the notify request to Performance based Network Slice Instance Charging Function.

5.
Performance based Network Slice Instance Charging Function acknowledges the notification.

6.
Performance based Network Slice Instance Charging Function unsubscribes the subscription.

7.
Management Function responses the successful un-subscription.
5.1.4.2 
Solution #1.2: Usage reporting for Key issues #1.2

5.1.4.2.1
Consideration for usage based charging

Network Slice Instance related usage type may includes following:

-
volume.

-
duration (per PDU session).

NOP may perform charging for CSP based on usage information of above unit type.
According to the SMF capabilities in TS 32.255[15], the SMF can collect and provide the above charging information per PDU session of NSI(s). Therefore, the SMF can act as CTF for usage based charging.
5.1.4.2.2
Architecture Description 
The converged online and offline charging architecture is adapted for the usage based charging for network slice instances.  
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Figure 5.1.4.2.2-1: The Converged Charging System

The SMF is responsible for reporting the usage information of network slice instances for session based charging per PDU session. 

In order to support the charging per network slice instance for CSP, the SMF reports the charging information with the S-NSSAI to identify the network slice instance, the Subscriber Identifier and the start timestamp of PDU session to charging system for aggregating the usage information of network slice instance. 

5.1.4.2.3
Flow Description 
The figure 5.1.4.1.x-1 describes the high level charging procedure for usage based charging, which is the same with the operation between SMF and CHF in relesase 15. 
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Figure 5.1.4.2.3-1: Charging procedure for usage based charging

1.
The SMF collects the charging information of network slice instance.
2.
The SMF reports the usage information, including the S-NSSAI, Subscriber Identifier  and the start timestamp of PDU session start. 
3.
CHF sends the charging data response.

4.  CHF aggregates the charging information per network slice instance per CSP
5.1.4.2.4
Solution evaluation
In this solution, there are no impact on existing Nchf between SMF and CHF.
5.1.5 
Evaluation

	End of changes
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