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Decision/action requested

The group is asked to discuss and endorse the proposal
2
References

[1]
GSMA NG.116 Generic Network Slice Template v1.0 (2019-05-23)
[2]
3GPP Draft TR 32.845: “Charging management; Study on charging aspects of network slicing”
[3]
3GPP TS 28.531: "Management and orchestration; Provisioning"
[4]
3GPP TS 32.532: "Management and orchestration; Generic management services"
[5]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1"
[6]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services"
[7]
3GPP TS 23.501: "System architecture for the 5G System (5GS)"
3
Rationale

3.1 

Background
Study on charging aspects of network slicing is ongoing, and now includes key issues (performance and analytics based charging, network slice management based charging and network slice usage based charging). Release 16 work items on network slice charging are approved. 

The author of this contribution is to discuss the charging aspect on network slicing from charging requirements perspective with duration of Release 15 to release 16. This contribution is also to approach general agreements when specify network slice charging aspect for release 16 and is not limited to content in charging in TR 32.845.

3.2 
Introduction on network slice charging scenarios

3.2.1


Business cases driven by network slicing
In TS 23.501 [7], Network slice is a logical network that provides specific network capabilities and network characteristics. Network slice instance is a set of network function instances and the required resources (e.g. compute, storage and networking resources) which form a deployed Network Slice. 
“Network Slicing is set to be a prominent feature of 5G to allow connectivity and data processing tailored to specific customers’ requirements. Mobile communications provided by smart networks will enhance the efficiency and productivity of business processes and will open up opportunities for operators to address the Business-to-Business segment more effectively.” was written in GSMA 5G Network Slice Report published in 2018. 
Network slice management and orchestration is supported with 3GPP management system by a number of specified network slice management services (see TS 32.531 [3], TS 32.532 [4] etc.). According to TS 28.531[3], network slice instance can be created, terminated, modified, activated and deactivated. The operations to add a network slice instance can be network slice creation if no exist network slice instance, or, allocate to a network slice instance if exists.
According to TS 22.261 [5] and GSMA GST [1], the charging scenarios for communication services supported by network slice instance are more complicated and going to be composited charging dimensions. Currently, charging scenarios has not been modelled by industry bodies, those make the charging aspect and chargeable information hard to be also profiled in specifications.
The normative work may have to include an aspect to support composited charging dimensions to meet those business scenarios. This charging aspect should be used to retrieve only chargeable information and also meet the network slice control in 5G Core aspect. The author believes that the charging dimensions supported should be carefully defined, that means the chargeable information supporting a composited charging dimension is only needed.
The generic examples of a chargeable scenarios with valid business scenarios can be seen as following Figure 3.2.1-1.
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Figure 3.2.1-1: Examples of business scenarios and chargeable scenarios for network slicing

A charging scenario for network slicing can be a composition of any chargeable dimension as shown in Figure 3.2.1-1. 
Since the a composition of these chargeable dimensions would be driving charging information and lead the chargeable scenarios in 5G network and network slicing cases, it is proposed to specify charging information definitions in ONE charging aspect for network slicing.
3.2.2


The charging information mentioned in TR 32.845
It can be useful to make a summary of charging information are investigated in TR 32.845 is given in following Table 3.2.2-1.
	Charging issue
	Charging information
	Entity to send
	Charging service
	Specification or work item
	Release

	Network slice usage
	Session number
	SMF
	Offline
	No valid yet
	TBD

	
	Subscriber number
	AMF
	Offline
	32.256
	R16

	
	Duration
	SMF
	Converged, offline
	32.255/290/291
	R15

	
	Volume
	SMF
	Converged, offline
	32.255/290/291
	R15

	
	SMS
	SMSF
	Converged, offline
	32.274
	R15

	Network slice performance and analytics
	Throughput
	NWDAF (TBC)
	Offline
	5GS_NSPACH
	R16

	
	Latency
	NWDAF (TBC)
	Offline
	5GS_NSPACH
	R16

	
	Session number
	NWDAF (TBC)
	Offline
	5GS_NSPACH
	R16

	
	Registered subscriber number
	NWDAF (TBC)
	Offline
	5GS_NSPACH
	R16

	
	Handover
	NWDAF (TBC)
	Ofline
	5GS_NSPACH
	R16

	
	User density
	NWDAF (TBC)
	Offline
	5GS_NSPACH
	R16

	Network slice management operation
	Creation
	NSMF (TBC)
	Offline
	5GS_NSMCH
	R16

	
	Activation
	NSMF (TBC)
	Offline
	5GS_NSMCH
	R16

	
	Deactivation
	NSMF (TBC)
	Offline
	5GS_NSMCH
	R16

	
	Modification
	NSMF (TBC)
	Offline
	5GS_NSMCH
	R16

	
	Termination
	NSMF (TBC)
	Offline
	5GS_NSMCH
	R16


Table 3.2.2-1: A summary of chargeable information are investigated in TR 32.845
3.3


Methodology to specify network slice charging aspect
3.3.1


Analysis on charging information for network slice instance
This clause gives a list of consumption information for network slice, and list of SLA performance measurement. The intention of this list is to show the support of 3GPP standard and supporting release number and if this is chargeable for a network slice instance consumer. 
	Charging information
	Chargeable for Network slice consumer?
(True/False/TBC)
	Part of network slice instance SLA (True/False/TBC)
	Entity to generate charging information
	Charging granularity

(per S-NSSAI, or UE)
	Charging method(s)
	Specification or work item

	PDU session number
	TBC
	TRUE
	SMF->NWDAF
	S-NSSAI
	Offline
	R16

	Subscriber number
	TBC
	TRUE
	AMF->NWDAF
	S-NSSAI
	Offline
	R16

	Duration
	TRUE
	TBC
	SMF
	UE，S-NSSAI
	Converged, offline
	R15

	Volume
	TRUE
	　
	SMF
	UE，S-NSSAI
	Converged, offline
	R15

	SMS
	TRUE
	　
	SMSF
	UE，S-NSSAI
	Converged, offline
	R15

	Throughput
	　
	TRUE
	NWDAF 
	S-NSSAI
	Offline
	R16

	Latency
	　
	TRUE
	NWDAF
	UE, S-NSSAI
	Offline
	R16

	Handover/Coverage
	　
	TRUE
	NWDAF 
	S-NSSAI
	Offline
	R16

	User density
	　
	TRUE
	NWDAF (TBD)
	S-NSSAI
	Offline
	TBD


Table 3.3.1-1: A summary of chargeable consumption and SLA information in a composited charging scenarios for network slicing
It is recommended to focus on the chargeable consumption of network slice instance in Table 3.3.1-1 in release 16 since the most chargeable information are about the use of network slice instance (e.g. duration and the volume in the PDU sessions). For the performance and analytics based charging information, those information are generated in 5G network, which may be not used to charging but used to show the SLA analytics to network slice consumer. Those agree SLA may affect charging, for example, different charging rates.
This contribution is to propose that the performance and analytics should be given by NWDAF (justification can be seen next clause). When NWDAF in a deployment is not available, analysis and statictics of the performance measurement and network slice KPI given by MnS is another method. SA5 WG should carefully select the charging information from the list of performance measurements which are described TR 32.845.

3.3.2


Conclusions
It is proposed for SWG to agree to focus on only the chargeable consumption of network slice instance in Table 3.3.1-1 in release 16. SA5 is asked a new work item to work on this recommendation or reorganize the structure of work items on charging for network slicing.
It is proposed that the performance and analytics should be given by NWDAF. When NWDAF in a deployment is not available, analysis and statictics of the performance measurement and network slice KPI given by MnS is alternative method. 
3.4


The analysis and conclusion on performance and analytics based charging information
3.4.1

NWDAF on performance and analytics in 5G Core
According to TS 23.288 [6], the Data Collection feature permits NWDAF to retrieve data from various sources (e.g. NF such as AMF, SMF, PCF), as a basis of the computation of network analytics.

NWDAF as a control plane NF, is more applicable to do performance and analytics based charging and provide those information for chargeable scenarios.

· The Data Collection feature permits NWDAF to retrieve data analytics for PDU session, UE, UE group, network slice instance related to related metrics and OAM measurements.
· The SLA related performance and analytics might need the control means in 5G core network (e.g. access control, QoS gareentee) for network slice instance.
· NOTE: Assumed an eMBB type network slice instance are running and shared by multiple network slice instances.

· NWDAF is supposed to retrieve OAM data by MnS when necessary.
4
Detailed proposal

SA5 is asked to agree following principles to specify charging aspect for network slicing:
1. Focus on the minium set of chargeable consumption (related to usage of network slice) for chargeable scenarios.

2. The performance and analytics information is retrived from NWDAF for charging use if available. 
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