3GPP TSG SA WG5 (Telecom Management) Meeting #116
S5-176316
27 November - 1 December 2017, Reno,US
revision of S5A-17xabc
Source:
Huawei
Title:
Evaluation of solution#3.1
Document for:
Approval

Agenda Item:
7.5.3
1
Decision/action requested

This is a pCR to TR 32.899 to evaluate solution#3.1.
2
References

[1]
3GPP T3 32.899 Charging aspects of 5G system architecture phase 1 skeleton.   

3
Rationale

This pCR updates the topic "Interaction between SMF and UPF" in TR 32.899 Study on Charging Aspects of 5G System Architecture Phase 1. 

4
Detailed proposal 

	First change


5.3.4.1
Solution#3.1: The reporting and quota management in the separation SMF and UPF 

5.3.4.1.1
Architecture description

In the non-roaming 5G System separation architecture, the CTF is divided into two functional blocks (AMF and ADC) as described in figure 5.3.4.1.1.1 and figure 5.3.4.1.1.2. The PDU session and flow information remains at the SMF function, and the UPF sends usage information collected, to SMF over the N4 reference point. The SMF interacts with OCS/OFCS based on information received from other nodes, function internal to SMF, as well as user-plane information received from the UPF. 

For offline charging the SMF generates accounting metrics sets for CDR, as described in Figure 5.3.4.1.1.1.
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Figure 5.3.4.1.1.1: Offline charging architecture 
Online charging architecture is depicted in Figure 5.3.4.1.1.2.
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Figure 5.3.4.1.1.2: Online charging architecture

5.3.4.1.2
Offline Charging

The distributed Charging Trigger Function(CTF) is located in the SMF (ADC) and UPF (AMC). The SMF interacts with the UPF for collecting charging information, and reports charging information to charging domain. SMF Reporting is based on provisioned granularity, i.e. per charging key, per charging key and service identifier combination, or per Sponsor Identity and Application Service Provider Identity combination.
The policy from PCF, Charging characteristics from UDM and message received from UPF are provided to the SMF as reporting conditions for Control Plan triggers. 

Time Limit and Volume Limit defined in the Charging characteristics are provided to the UPF as reporting conditions for User plan triggers. 

After activation of usage reporting in UPF:

-
Reporting triggered by reporting conditions.

-
Reporting triggered by on demand request from the SMF, e.g. control plane triggers in the SMF are matched. 

After activation of usage reporting in SMF:
-
Reporting triggered by reporting conditions of Control Plan triggers in the SMF are matched.
-
Reporting triggered by the reporting from UPF, e.g. reporting conditions of User Plan triggers in the UPF are matched.

SMF combines the charging information from the UPF and SMF when the usage reporting in SMF is active.
5.3.4.1.3
Online charging

The distributed Charging Trigger Function(CTF) is located in the SMF (ADC) and UPF(AMC). The SMF is in charge of enforcing policy activated by PCF and interaction with OCS for online charging based on the policy from PCF.

The SMF requests quota from the OCS according to policy activated by PCF. The SMF can request quota at PDU session establishment or during a PDU session. The Quota Management only operates on per charging key basis, i.e. the SMF requests a quota for each charging key.

For quota management and usage reporting, the SMF generates rules information for accounting and reporting, which indicates the flow sets counted for reporting, and generates measurement threshold based on the provision from the OCS. 

The measurement threshold is created for each quota. The SMF associates the packet detection information and measurement threshold. And the SMF is responsible for the mapping between packet detection information and the policy. The SMF provides the packet detection information, measurement threshold and the association the UPF. Due to multiple policies from PCF may share the same charging key for which one quota is assigned, whereas reporting may be at higher granularity if serviced identifier level reporting is used, one measurement threshold may be associated with several packet detection information.

The following information is provided to the UPF with the measurement threshold: 

-
quota consumption time;

-
quota holding time;

-
quota threshold;

-
tariff time change. 

The UPF consumes quota according to the measurement threshold and collects the usage information. Data volumes on both the uplink and downlink directions can be counted separately based on requirement from the SMF.
The SMF reports quota usage information to the OCS when triggers are matched. The triggers provided by the OCS will be distributed between the SMF (Control Plan triggers) and UPF (user plan triggers).

After activation of usage reporting in UPF:

-
Reporting triggered by the measurement threshold.

-
Reporting triggered by on demand request from the SMF, e.g. control plane triggers are matched or re-authorization is triggered by the OCS. 

After activation of usage reporting in SMF:
-
Reporting triggered by reporting conditions of Control Plan triggers in the SMF are matched.
-
Reporting triggered by the reporting from UPF.
SMF combines the charging information from the UPF and SMF when the usage reporting in SMF is active.
The SMF may provide the Unused Quota timer to the UPF for online charging session optimization.
Reporting for online from the UPF may block traffic because of no quota, otherwise, reporting for offline never block traffic. So, the SMF needs to provide indicator for the UPF to distinguish reporting between online and offline.
	Next change


5.3.4.1.4
Solution evaluation

Solution#3.1 provides details on interaction between SMF and UPF, based on solution #1.1. It solves Key issue #3.4 and Key issue #3.5. It is also the basis for solutions covering other clause 5.3 Key issues.
	End of change
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