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Decision/action requested

Discuss the non-blocking mode.
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3
Rationale

3.1


Background

In TS 32.290 [2], the non-blocking mode scenario is introduced for the 5G charging in clause 5.3.2
Charging scenarios. The Converged Charging service offers charging with quota management, including the support for both blocking mode and non-blocking mode. The non-blocking mode allow the service delivery before sending the request to the CHF for the service to be granted authorization to start.

In TS 23.503 [1], the "Service Data flow handling while requesting credit" in cluase 6.3
Policy and charging control rule is introduced for indicating whether the service data flow is allowed to start while the SMF is waiting for the response to the credit request (Values: blocking or non-blocking).
3.2


Discussion on enhancement of non-blocking charging
3.2.1


General

As per the TS 23.501 [1], when the PCC Rule attribute "Service Data flow handling while requesting credit" indicates "non-blocking", the SMF shall request the report of the relevant usage information for the Charging key and Sponsor Identity (if applicable) and provide a default threshold value to the UPF while waiting for the credit from the CHF.

From the perspective of CHF, CHF can distinguish with quota management and without quota management.But CHFcan not be aware of the blocking mode and the non-blocking mode. 
Non-Blocking mode is used for online charging with quota management. There are many reasons will cause the quota grant failure, such as 

· the end-user service restrictions or limitations related to the end-user
· the end user's account could not cover the requested service

· CHF determines that the service cannot be rated due to insufficient rating input, incorrect parameter combination or unrecognized parameter, or parameter value.
· CHF analyse that the account balance will be used up very soon even the account balance is more than threshold. 
· CHF denies the service request in order to terminate the service for other reasons.
· Etc.

The above situations are abstracted and called as credit control risk in this discussion paper.

If there is no credit control risk, Non-Blocking mode is useful for better service experience and low latency requirment. Otherwise, the Non-Blocking mode will causes some problems:
When the service starts, if the quota grant will be failed, as per the blocking mode in TS 32.290,  the service is not started, CHF can reject start. But in the Non-Blocking mode, the service is already started before sending the Charging Data message [Initial] to CHF. In that case, the CHF may return the quota grant failure to terminate the service or return QUOTA_MANAGEMENT_NOT_APPLICABLE result code to indicate the service bypass without credit control. 
· If the service delivery is terminated, it will waste of network resourcese because the network resource for the service delivery is already allocated. If vicious UEs initiates large-scale services, a large number of network resources will be wasted, may cause DoS attack. And it will lead the poor user experience.
· If the service is bypassed, the credit control requirement can not be satisfied.

The PCF does not know whether credit control risks exist. Therefore, the PCC can not reasonably configure the non-blocking mode based on credit control risks. CHF knows, analyses and predicts the credit control risk in advanced.
It is recommended that the CHF be involved in Non-Blocking mode management (enabled or disabled) based on CHF knowledge.
3.2.2


Solution
1 NF CTF) reports the charging information for the service to the CHF, with the non-blocking mode information for the service of the initial quota request. 
2 CHF enable/disable the Non-Blocking mode based on the user information (e.g. Account Balance and account status) in the charging system.
2.1 N28 based solution:

If the subscription resource in N28 is created, CHF can notify PCF to disable the non-blocking mode for the user.PCF updates/generates PCC rules with disable non-blocking mode based on the notification.
The N28 need be enhanced to support the non-blocking mode control.

The N28 based solution can only disable the non-blocking mode per user, not per RG and per service Data flow.

[image: image1.emf]NF(CTF)

CHF

PCF

1. PCC rule with Non-blocking

2. The service starts with 

non-blocking mode

3. Charging Data Request(non-

blocking Mode indicator)

Notification in N28 (non-blocking disable)

Subscription resource is created in N28


Figure 1: message flow for N28 based solution
2.2 N40+N7 based solution
CHF indicates SMF to disable the non-blocking mode for Rating Group of the user during the charging resource. SMF then report PCF to disable non-blocking mode for the PCC rule.
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Figure 2: message flow for N40+N7 based solution
4
Detailed proposal

The N28 based solution and N40+N7 based solution are suitable for different situations. 

Comparing the N28 based solutions with the N40+N7 based solution:

· N28 subscription resources may not exist or be deployed, 

· For N28, the consumer of PCF is only SMF, Non Blocking mode is the common mechanism.
· N28 based solution can only support the per-UE level control which will impact on the following aspect:

· Multiple PDU sessions of a user synchronously.

· Can not match with the PCC control.  N28 based solution can not support the SDF granularity control. The PCF set the PCC rules with SDF granularity.
As shown above, the N40+N7 based solution is preferred.
The detailed proposals on the non-blocking mode for TS 32.290[2] are present in CRs.
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