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Abstract of the contribution: This paper proposes to update the key issue and introduce solutions for group charging.
Discussion

Now in PS domain, SGSN, GGSN, P-GW and S-GW collect charging information per user per IP-CAN bearer. Flow based charging is enhanced by the capability to categorise the service data flows within IP-CAN bearer data traffic by rating group or combination of the rating group and service id but still per user level. Correspondingly, the charging event collection and reporting, also the CDR generation is also for a specific user.
In many cases, the data volume of CDRs generated by MTC applications is greater than the volume of actual user data transmitted. In these cases it may be beneficial to create bulk CDRs to count chargeable events per group instead of CDR creation per individual device. 
In SA1 LS response (S1-122515), SA1 also confirm the assumption that the group based charging optimization only apply to offline charging.
This paper proposes to update the key issue and introduce solutions for group charging.
Proposed changes

The following text is proposed for TR 23.887, Machine-Type and other Mobile Data Applications Communication Enhancements.

Begin New Change
8.2.2
Architectural Requirements

The purpose of group based charging is to minimise the amount of CDRs generated for MTC Devices / MTC Subscriptions that belong to the same MTC group. Group based charging applies to offline charging only.
The following charging related requirements shall be met:

-
Entities that generate CDRs (e.g. SGSN, GGSN, S-GW, P-GW) need to support group based charging enhancements, e.g. collect the charging events and generate the bulk CDR for all the devices belong to the same charging group instead or in addition to CDRs on the individual device level.
-
It shall be possible to control whether individual or group based charging applies.
-
Group based charging shall be supported for roaming and non-roaming cases.

-
Information on whether group based charging has been applied plus the relevant identity of the MTC group need to be recorded in the CDR. 

-
It shall be possible for offline systems to correlate CDRs by the identity of the MTC group when individual charging applies.

Editor's Note:
Whether the above requirements are realistic needs to be confirmed by SA5, and SA5 needs to be involved in the development of corresponding solutions.
8.2.3
Solutions
8.2.3.1
Solution: Using charging characteristics to control bulk CDR generation
8.2.3.1.1
 General
As part of the subscription information, Charging Characteristics can be supplied by the HLR/HSS to the SGSN/MME. During the IP-CAN bearer activation, the SGSN/MME forwards the Charging Characteristics parameter to the S-GW/P-GW/GGSN. The charging characteristics is associated with APN and describes the charging related information for this APN. A subscriber may have different Charging Characteristics assigned to his subscribed different APNs. 
With the charging characteristics concept, it can be enhanced to include the “group charging method” information. The S-GW/P-GW/GGSN shall apply Charging Characteristics to its IP CAN bearers. When the charging characteristics indicate the group charging, the related network nodes including CTF-Charging Trigger Function/CDF-Charging Data Function (S-GW/P-GW/GGSN) collects the charging events and performs the CDRs generation per group level rather than the individual device level, e.g. data volume for all the devices of the group, elapsed time or number of events (e.g. messaging/monitoring) for all the devices of the group. The first IP-CAN bearer establishment of the specific group within S-GW/P-GW/GGSN triggers the group CDRs generation start, while the end of last IP-CAN bearer of the specific group within the S-GW/P-GW/GGSN triggers the group CDRs generation closure. The group charging event collection/reporting and CDRs generation/reporting to the Billing System includes the group ID information. 
Based on the operator policy and also considering the roaming case, the charging entity either apply the Charging Characteristics provided by the HLR/HSS or ignore it to apply a default configuration. For example for a foreign subscriber, the network may choose either the Visiting or the Roaming default behaviour. That means in some cases, for one charging group, some charging entity e.g. S-GW, generates the individual CDR as usual while some charging entity, e.g. P-GW/GGSN generate the bulk CDR for all the group members.
8.2.3.1.2
Impacts on existing nodes and functionality
The network nodes that generate CDRs are enhanced to understand the new Charging Characteristics information and accumulate the charging information for the UEs with the same charging group in group records. 
The charging event reporting and the generated CDRs need to include the group identity.
8.2.3.1.3
Solution evaluation

The core network nodes generate bulk CDRs per group level rather than per individual device level, so as to reduce the volume/amount of CDRs generated for the devices of the group and decrease the load for charging information transfer.
For very small charging groups, especially within one dedicated CN node, the benefit for bulk CDR generation and transfer will be limited.
8.2.3.2
Solution: Using PCC rule to control bulk CDR generation
8.2.3.2.1
 General
At IP‑CAN session establishment the PCEF shall initiate the IP‑CAN Session Establishment procedure with PCRF. PCRF provides the PCC rule information to the PCEF via the Gx reference point. The PCC rule can be enhanced to include a new value for “group charging” in the Charging method part and also the group ID.
Editor's Note: It is FFS how to instruct the PCEF to generate bulk CDRs and CDRs on individual device level in parallel.
PCRF could use the subscribed information to set the group charging method. When the charging method indicates group charging, the related network nodes including CTF-Charging Trigger Function/CDF-Charging Data Function (P-GW/GGSN) collects the charging events and performs the CDRs generation per group level rather than the individual device level, e.g. data volume for all the devices of the group, elapsed time or number of events (e.g. messaging/monitoring) for all the devices of the group. The first IP-CAN bearer establishment of the specific group within P-GW/GGSN triggers the group CDRs generation start, while the end of last IP-CAN bearer of the specific group within the P-GW/GGSN triggers the group CDRs generation closure. The group charging event collection/reporting and CDRs generation/reporting to the Billing System includes the group ID information. 
8.2.3.2.2
Impacts on existing nodes and functionality
The PCRF generates the new group charging rule and transfer it to the PCEF. The network nodes that generate CDRs are enhanced to understand the new PCC rule information and accumulate the charging information for the UEs with the same charging group in group records. 
The charging event reporting and the generated CDRs need to include the group identity.
8.2.3.2.3
Solution evaluation

The core network nodes generate bulk CDRs per group level rather than per individual device level, so as to reduce the volume/amount of CDRs generated for the devices of the group and decrease the load for charging information transfer.
For very small groups, especially within one dedicated CN node, the benefit for bulk CDR generation and transfer will be limited.
PCC invocation is required for these subscribers applying bulk CDR generation.
8.2.3.3
Solution: Group ID in CDR
8.2.3.3.1
 General
For group charging, a group ID is needed to identify a charging group and the CDRs created for that group. Each subscription may be associated with a group identifier for purposes of group charging. A group identifier identifies uniquely the set of UEs for which charging data will be aggregated together for the purpose of CDR generation, such that a single bulk CDR captures charging data for all devices with a similar group identifier. 
Editor's Note: It is FFS how to define a general group ID for group charging.
A single Charging Group MSISDN may identify the charging records for a potentially large group of UEs/devices/IMSIs. To support group based charging, a Group MSISDN is subscribed to all the devices belonging to this group. The consumption of MSISDNs is therefore relatively low. Further this MSISDNs needs not to be from the operators normal MSISDN range as it is not needed and for most services also not possible to uniquely route signalling based on such a group MSISDN. Assigning the same MSISDN to individual subscription records/IMSIs is existing functionality. The charging group MSISDN transferring to the SGW/PGW/GGSN via GTP signalling during PDP/EPS bearer establishment is also existing functionality. When individual or Group CDR is generated, the Charging Group MSISDN is filled in the existing MSISDN part to correlate individual CDRs or identify the bulk charging CDR.
This group charging approach is mainly for subscriptions, IMSIs, devices that use only PS services as in the PS domain the MSISDN is used only for charging and for mobile originating SMS. The latter is not necessarily needed for UEs that are used for MTC if only mobile terminating SMS for triggering or device configuration are considered necessary.
8.2.3.3.2
Impacts on existing nodes and functionality
8.2.3.3.3
Solution evaluation

8.2.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
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