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1
Decision/action requested

Discuss the solution for NB Enhancement.
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3GPP TS 32.290 Services, operations and procedures of charging using Service Based Interface (SBI)

3
Rationale

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).
The Service Data Flow handling while requesting credit indicates either "blocking" if a credit for the Charging Key needs to be granted as a condition for the PCC Rule to be active or "non-blocking" if a credit for the Charging Key has been requested as a condition for the PCC Rule to be active.

The blocking and non-blocking mode is per ChargingKey. 
According to the table 6.3.1: The PCC rule information in 5GC, the PCF is NOT permitted to modify for a dynamic PCC rule in the SMF. 
In other words, if the CHF notifies the change on the Non-blocking mode which will be active in the next PCC because PCF can not modify the "service data flow handling which requesting credit" in the ongoing dynamic PCC rule.
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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.
The contribution provides the possible solutions for the Use Case # 5a Failed to grant the quota and Key issue #5a: the Non-Blocking Mode Disable/Enable.
4
Detailed proposal

	1st change


5.5.4
Solutions
5.5.4.1
Solutions #5.1 The NB Mode Reporting
The possible solution partially supports the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a to describe the Non-blocking mode reporting to CHF which should combine with the solution #5.2 The NB Mode Change.
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Figure 5.5.4.1-1: Message flow for Non-blocking Mode Reporting
1. PCF sents the PCC rules to SMF with the "Service Data flow handling while requesting credit" to indicate SMF the Non-Blocking mode is adapted. 

2. The service data flow are allowed to start while the SMF is waiting for the response to the quota request.

3. SMF sents the Charging Data Request to CHF for the quota request with the non-blocking mode indication when detect the non-blocking mode is usage for the service data flow.

The charging reporting from the SMF with the Non-blocking mode is per Rating Group. After the PDU session establishment, when any service date flow delivery with the non-blocking mode in the RG is detected (may be the first service data flow of the PDU session or the subsequent service data flows of the PDU session), the SMF should immediately report to the CHF with the non-blocking mode indication in the Charging Data Request [Initial] for first service data flow orin the Charging Data Request [Update] for the subsequent service data flow when detected with the non-blocking mode. 



Editor’s Note: Whether the Unit Used in the charging data request [Initial] can indicate the NF is FFS. 
5.5.4.2
Solutions #5.2 The NB Mode Change 

The possible solutions support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a to describe the Non-blocking mode change from CHF. There are different options after the CHF determines to change the non-blocking mode. 

5.5.4.2.1
Solutions #5.2.1 The NB Mode Change on SMF

The possible solution enhances or extends the Nchf_Convergedcharging defined in TS 32.255 [3] and SMF operation. 
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Figure 5.5.4.2.1-1: Message flow for Non-blocking Change on SMF
1-3: The same steps description with the Figure 5.5.4.1-1.
4: When received the Charging Data Request and Non-Blocking mode, CHF determines to change the Non-Blocking mode based on the user information (e.g. Account Balance and account status) in the charging system. CHF sents the Charging Data Response with the Non-Blocking mode change.

The CHF can change the Non-blocking mode when received the Charging Data Request with the NB mode indication or change it in the any Charging Data Response spontaneously.

The CHF can change the NB mode per UE, per RG or per Serive Id.
5.
The CHF sents the non-blocking mode in the Charging Data Response to SMF. SMF has the PCC rule about the “service data flow handling while requesting credit” previously and the non-blocking mode change from CHF subsequently, For the subsequent service data flows with the same RG in the PDU session, the SMF will perform the setting from CHF with blocking mode. 
The CHF can change the NB mode per UE, per RG, per Service Identifier.

The non-blocking mode set by CHF is only active during the PDU session, When the PDU session is terminated, the non-blocking mode setting by the CHF is inactive. For next PDU session establishment, the SMF will perform the PCC rules from PCF. 
5.5.4.2.2
Solutions #5.2.2 The NB Mode Change on PCF via SMF

The possible solutions to support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a could be the following enhancements or extensions to the Nchf_Convergedcharging defined in TS 32.255 [3] and the interaction between PCF and SMF.
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Figure 5.5.4.2.2-1: Message flow for Non-blocking Change on PCF via SMF
1-4: The same steps description with the Figure 5.5.4.2-1.
5.
The CHF sents the non-blocking mode in the charging data response to SMF 

6.
The SMF transfers the non-blocking mode change to the PCF in the PDU session. The PCF will set the new PCC rules for the “service data flow handling while requesting credit” to SMF.
The CHF can change the NB mode per UE, per RG, per Service Identifier.

When the PDU session is terminated, the PCF still adapts the updated non-blocking mode considering the feedback from CHF. 
5.5.4.2.3
Solutions #5.2.3 The NB Mode Change on PCF from CHF

The possible solutions to support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a could be the following enhancements or extensions to the Npcf_spendinglimit defined in TS 23.503 [2].
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Figure 5.5.4.2.3-1: Message flow for Non-blocking Mode Change on PCF from CHF 

0: The CHF subscribes the policy counter status information relating to subscriber spending limits.
1-4: The same steps description with the Figure 5.5.4.2-1.
5.
The CHF sent the non-blocking mode change in the spending limit control service to PCF via the Policycounterstatus.According to the TS 23.503 and TS 29.594, The policy counter staus is per UE. the policy counter status is a label whose values are not standardized and that is associated with a policy counter's value relative to the spending limit(s) (the number of possible policy counter status values for a policy counter is one greater than the number of thresholds associated with that policy counter, i.e. policy counter status values describe the status around the thresholds). This is used to convey information relating to subscriber spending from CHF to PCF. Specific labels are configured jointly in CHF and PCF.
The specific labels is the non-blocking mode. Configure the special policy counter per UE for the Non-blocking mode, if CHF determines to change the Non-blocking mode (i.e. Enable/disable) for any sevice data flow, the CHF notifies the PCF to change the policy counter status for UE.

The CHF can change the NB mode per UE.

When the PDU session is terminated, the PCF still adapts the updated non-blocking mode considering the feedback from CHF. 

	End of change


_1709297787.vsd
PCF


SMF


CHF


4. CHF determines to change the non-blocking mode


5. Charging Data Response
    (Non-blocking Change)


6. Notification
    (Non-blocking Change)


1-3. SMF reports the non-blocking mode



_1710953483.vsd
PCF


SMF


1. PCC rule with Non-blocking


CHF


2. The service starts with non-blocking mode


3. Charging Data Request
(non-blocking Mode)



_1709298057.vsd
PCF


SMF


CHF


4. CHF determines to change the non-blocking mode


5. Notification
    (Non-blocking Change)


0. Subscription and get the initial status
  


1-3. SMF reports the non-blocking mode



_1709297653.vsd
4. CHF determines to change the non-blocking mode


SMF


CHF


1-3. SMF reports the NB mode


5. Charging Data Response
    (Non-blocking Change)



