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Decision/action requested

This is a discussion paper that illustrates the deployment of online and offline charging for the 5G network. This contribution is also to discuss the possible standard influences in the charging area. SA5 is asked to select a standard direction for offline charging scenarios based on current charging standard activities.
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Rationale

3.1

Background
The charging aspect of 3GPP is specified in TS 32.240 [1] and is as the basis to deploy charging capabilities for mobile network. 3GPP SA5 Charging SWG is developing and finalizing TS32.240 for release 15. 
The 5G network is the next-generation mobile network that improves wireless network technologies. 3GPP release 15 has a majority to publish 5G phase 1 specifications. The 5G network will provide much faster speed for network and targets wireless access for a much larger range of devices for MBB and vertical industries. 

Figure 4.2.1.1 in TS 32.240 provides an overview of the logical ubiquitous charging architecture and the information flows for offline and online charging, in both reference points and service-based interface variants, respectively as follows.
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Figure 4.2.1.1 in TS 32.240: Logical ubiquitous charging architecture and information flows
The typical architectural framework of mobile network charging system in past that will apply to PS, CS and IMS areas is as following (Figure 4.2.2.1 in TS 32.240):
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Figure 4.2.2.1 in TS 32.240: Logical ubiquitous charging architecture and information flows for non-5G systems– reference points
3.2

Offline charging functions in mobile network
The typical deployments of offline charging are based on 3GPP charging architecture as following:
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Figure 3.1-1: Offline charging architecture aligned with 3GPP charging architecture

The issue has been raised if offline charging of this offline charging architecture would be used in 5G networks. The answer is yes and no depend on different perspectives. 
1. That was not desired particularly for the Rf interface that was not service based interface; and,
2. That is also applicable when this deployment of offline charging architecture in Figure 3.1-1 of this contribution is the only way to deploy offline charging functions.
In other words an offline charging function (CHF/CDF) that follows service based interface is desired for 5G Core.
3.3

Charging functions in 5G network
3GPP SA5 (in charging SWG) is specifying the charging system for the 5G network, that will follow service based interface. As this new release of charging aspect will be basis for 5G network as part of overall charging framework in 3GPP, a new charging system called converged offline and charging system is defined in release 15. Figure 4.3.3.0.1 in TS 32.240 provides an overview of converged charging architecture, as following.
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Figure 4.3.3.0.1 in TS 32.240: Logical ubiquitous converged charging architecture

The key considerations of this converged charing architecture are as following:
· This charging architecture is used for 5G system;
· This charging architecture named as converged charging is a combination of offline charging functions and online charging functions; and,
· Converged charging can support offline charging and online charging interacting with CTF using Nchf interface. 
The issues that SA5 charging should address based on current standard until release 15.
· The offline charging system in the legacy network and the deployment of offline charging function as defined in the converged charging system is not very clear;
· The deployment of offline charging in service-based architecture is not very clear;
· Some normative descriptions related to converged charging functions are confusing that result to different understanding from different perspectives and positions (e.g. "converged charging in the standard is a combination of offline charging and online charging", is confusing as it is related to deployment.)
3.4

Deployment scenarios of offline charging service in 5G network
The authors focus on the deployment scenarios based on the current charging architecture for 5G Core in this contribution.
The assumption for those deployment scenarios is that the business cases for charging continue in 5G network. For example, the event charging and session based charging are applicable for 5G. Moreover, the pre-paid and postpaid subscribers in mobile broadband network will continue.
Offline charging functions in 5G network are needed for the following reasons:
· Legacy offline charging usage and deployment should continue supporting business cases for network operator;

· The practices of offline charging features will continue for operators’ requirements on charging applications; and, 

· The offline charging mode behaves can support higher charging service availability.  

3.4.1
The 1st deployment scenario: legacy offline charging functions that support 5G Core charging.
Obviously the legacy offline charging to support 5G Core deployment is an available scenario. This deployment scenario is out of scope of this discussion paper.

3.4.2
The 2nd deployment scenario: converged charging functions that support 5G Core charging
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Figure 3.4-1: 2nd deployment scenario – converged charging system supports offline charging scenarios in 5G Core 
In this scenario, converged charging system as standard charging for offline and online charging can support offline charging as part of 5G Core service based architecture.  This is an applicable deployment scenario for the converged charging system. The CHF supporting offline charging is deployed in a 5G Core network that may have dedicated CHF addresses for offline charging deployment in Figure 3.4-1. In this scenario, SMF should support triggers to offline charging and offline charging. The NF information on offline charging and converged charging should be also given when CHF for offline charging and converged charging register to NRF.
3.4.3
3rd deployment scenario: 
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Figure 3.1-3: 3rd deployment scenario – dedicated offline charging function in 5G Core.
In this deployment scenario, the CHF acts as CDF to support service based interface for offline charging. Legacy offline charging system is seen to evolve supporting service based architecture. The offline charging services including operation and CDR definition. Charging SWG should reuse the converged charging service interface definition as much as possible for offline charging service. Offline charging service defined should also be compatible to other 5G Core service based architecture concepts, e.g. service registration and discovery process.
3.4.4
Discussions on the above deployment scenarios:
The authors believe that 2nd and 3rd deployment scenarios are preferable for 5G network for reasons as following. 
1) Nchf interface as service-based interface that fits more with 5G Core service-based architecture. Legacy offline charging system can evolve to more easily support the service based architecture. 
2) Currently business models of 5G network do lead the similar functionalities of charging system, which newly defined converged charging system is purposed to meet those charging requirements. The deployment of converged charging functions is applicable for offline charging scenarios in 2nd deployment scenario. Also, the 3rd deployment scenario is applicable to meet offline charging service requirements and satisfy service based architecture. However, the 3rd deployment scenario may require more standard efforts, which the charging SWG needs to discuss.
There are also other limits and misleading languages in the descriptions of TS 32.240 [1], TS 32.255 [2], TS 32.290 [3] and TS 32.291 [4], if the 2nd and 3rd deployment scenarios are desired for SA5 charging SWG. For example, it looks wrong that "As described in TS 32.240 [1], the CTF generates charging events towards to the CHF for converged online and offline charging processing." in TS32.255. The statement that "When offline charging and online charging are both applicable to a service delivery, the charging information of both offline charging and online charging can be provided in a single command, upon any triggers of the offline charging or online charging is occurring." in subclause 5.3.1 of TS 32.290 [3] is also confusing. 
3.5 

Standard options
3.5.1

Standard effort that support 2nd deployment scenario
In this option, TS 32.240 [1] and TS 32.255 [2] may have to define online charging system and offline charging system that are considered as special deployment of converged charging system. 

	Charging deployment
	Description

	Converged charging deployment 
	This service allows a NF consumer to invoke converged (online) charging 

	offline charging deployment 
	This service allows a NF consumer to invoke offline charging,


Table 3.5.1-1: Offline and online charging services needed for 2nd deployment scenario
Some necessary and small changes are expected that can support the 2nd deployment scenario:
· Update the description of the converged charging function, especially focus on deployment of offline charging service;
· Update some text on SMF charging service selection and triggers for offline charging service;
· Visit PCF policies related to charging data part that supports offline charging service trigger criteria;
NOTE: SA5 charging SWG may notify the expected updates to TS 23.503 [6] and TS 29.512 [8].
· Visit NRF NF profile or service profile that support offline charging deployment register and discover. 
NOTE: SA5 charging SWG may notify the expected updates to TS 23.502 [5] and TS 29.512 [7].
3.5.2

Define  the offline charging service that supports 3rd deployment scenario
In this option, TS 32.240 [1] and TS 32.255 [2] may have to define the online charging system and offline charging system similarly to the approach in past releases of TS 32.240, in parallel to the converged charging system. 

	Charging service
	Description

	Nchf_ChargingControlOfflineService
	This service allows a NF consumer to invoke offline charging,

	Nchf_ChargingControlConvergedService
	This service allows a NF consumer to invoke converged online and offline charging.


This option may result in charging architecture modifications.
The Nchf interface should also support the operation and charging data definition that support all charging scenarios. Much overlap with the existing converged charging service operation and charging data definition would be assumed. This is quite important to ensure the 5G charging aspect will have maximum legacy deployment (network element, network function and BSS) support when defining this service based interface for converged charging aspect.

4
Detailed proposal

3GPP SA5 charging SWG is asked to discuss and support standard proposals in subclause 3.5.1 for release 15 as follows:
1. Agree the update related to offline charging deployment in TS 32.255 [2] and TS 32.290 [3];

2. Charging data in PCF rule definition includes online charging and offline charging CHF addresses;
3. The NF information on CHF acts as offline charging should be given to NRF.

3GPP SA5 charging SWG is asked to discuss the possibility to support standard proposals in subclause 3.5.2 in next release.
Annex A: Contribution dependences in SA5#120 meeting week within 3GPP
3GPP SA5#120 meeting is held from 20 to 24, August 2018.
This discussion paper is to support 2 pCRs and 1 CR in SA5#120 meeting regarding the proposed changes in TS 32.255 and TS 32.290. 

These pCRs are as following:

S5-185107 Rel-15 pCR 32.255 Update to support offline charging deployment
S5-185109 Rel-15 pCR 32.255 Correction on the charging characteristics
The CR is:

S5-185108 CR number: 0001 CR category: B - Addition of feature title：R15 CR 32.290 Update to support offline charging deployment
For the reason that CT3 and CT4 WG meetings are held in same week as SA5#120 meeting week, the author proposed one dependence CR in CT3 and one dependence CR in CT4 then do not have to wait the LSout sent and meetings in October.

The dependence CRs are as following:

C3-185122 Offline Charging deployment support CR#0062.
C4-186139 Online charging and offline charging CR 0033.
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