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1
Decision/action requested

Discuss the URLLC Charging.
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3
Rationale

3.1


Background

As per the clause 5.33 Support for Ultra Reliable Low Latency Communication in TS 23.501[1], the following redundate transmission types are present.
· Dual Connectivity based end to end Redundant User Plane Paths
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Figure 1: Example scenario for end to end redundant User Plane paths using Dual Connectivity

· Support of redundant transmission on N3/N9 interfaces
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Figure 2: Redundant transmission with two N3 tunnels between the PSA UPF and a single NG-RAN node
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Figure 3: Two N3 and N9 tunnels between NG-RAN and PSA UPF for redundant transmission

· Support for redundant transmission at transport layer

The redundancy functionality within NG-RAN and UPF make use of the independent paths at transport layer.
3.2


Discussions on redundate transmission charging 
3.2.1


General

As per the 32.255[2] clause 5.1.3, the SMF shall collect and report the usage of the access and core network resources delivered to and forwarded from the UE(N3/N9 tunnel) and the usage of the external data networks sent and received to and from the external data network (N6).

5.1.3
Charging information
Charging information in the 5GC domain network is collected for each UE by the SMFs. PDU session charging allows the SMF to collect and categorize per UE per UPF per PDU session, charging information related to data volumes.

The SMF shall collect the following charging information for converged online and offline charging:

-
usage of the access and core network resources: the charging information shall describe the amount of data delivered to and forwarded from the UE;
-
usage duration: duration of PDU session is counted as the time interval from PDU session establishment to PDU session release;

-
user: the charging information shall provide the actual UE addresses used by the user for the PDU session;

-
data network: the charging information shall describe the data network addresses with a level of accuracy as determined by the DNN;

-
usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. External networks can be identified by the DNN;
-
start time: identifying the time when the PDU session was started;

-
user location: HPLMN, VPLMN, inside/outside presence reporting area, plus optional higher-accuracy location information. 

3.2.2


Problem and Solutions
3.2.2.1 
Usage Reporting

For redundate transmission, the usage of the access and core network resources (N3/N9 tunnel) and the usage of the external data networks (N6) will be different based on the different redundate transmission type.
· Case 1: Dual Connectivity based end to end Redundant User Plane Paths
For each PDU session, the usage of the core network resources (N3/N9 tunnel) and the usage of the external data networks (N6) is collected and reported the same as the current mechanism.  

· Case 2: Support of redundant transmission on N3/N9 interfaces

The usage of the core network resources (N3/N9 tunnel) is the redundant transmission, but the usage of the external data networks (N6) is non-redundant transmission.

· Case 3: Support for redundant transmission at transport layer

The usage of the core network resources (N3/N9 tunnel) is the redundant transmission, but the usage of the external data networks (N6) is non-redundant transmission.

Problem: 
The reporting information is the usage of core network resources. The CHF does not know whether the reporting information is redundant or non-redundant.
Possible Solution:
SMF reports the charging information with the usage reporting as the following ways:

-
Solution 1:

      Unilateral reporting: the usage of core network resources and the redundant transmission indicator to indicate the redundant usage reporting. 
-
Solution 2:

      Unilateral reporting: the usage of the external data networks and the redundant transmission indicator to indicate the non-redundant usage reporting. 
The SMF reports the charging information according to the following ways:

· configuration based on the operator’s policy

· CHF indicates SMF how to report the charging information in the charging data response. 

3.2.2.2

Quota Management Control
Problem: 
How the CHF grant quota for the redundate transmission.
Possible Solution:
The CHF can grant the quota without the consideration of redundant transmission.SMF may consume the quota for redundate traffic or non-redundate traffic based on the local configuration. The quota consumption should be indicated which is used for redundate or non-redundate. 
4
Detailed proposal

The detailed proposals on the URLLC charging for TS 32.255[3] are present in CRs.
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