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1. Overall Description:

SA5 thanks SA2 for their LS Support of NR using Dual Connectivity using EPC, asking for some information regarding their normative work item (EDCE5) and feasibility study (FS_USOS), for their assessment on solutions to provide additional information related to usage of NR as secondary RAT that may be used in conjunction with existing charging data collected in EPC for the primary LTE access.  

To SA2 question: 
SA2 has discussed whether some of possible additional information should include (in addition to existing data collected for charging purposes, which would be identified using RAT Type LTE):

· An indicator that NR was used as a secondary RAT,

· RAN measured NR usage (i.e. data volume) per EPS bearer.

SA2 seeks the SA5 advice regarding if above information may be sufficient to give adequate data to identify NR usage for a user.
SA5 response is: 

Since the existing PS charging is specified with the RAT Type as a charging information related to transferred data volumes, by using the EUTRAN RAT type as such for the IP-CAN bearer charging in these DC scenarios, by keeping the current behaviour unchanged, it would not be known by the charging servers whether part of the counted volume was also conveyed over NR. Therefore: 

-
At the minimum, an indicator that NR was available as a secondary RAT to LTE using Dual Connectivity via EPC during the PDN connection, is needed.

-
Since the traffic volume transferred by the CN Nodes (SGW/PGW) is counted as if the UE is served under a single RAT type, it is expected the usage to be reported to allow volume differentiation between the two RAT types for the counted traffic by other means. The measurement per EPS bearer is needed in order to align with the current PS charging per-EPS bearer model (e.g. SGW CDR per bearer).

- 
per SA2 "The information may be combined on a PDN Connection level by the GWs in EPC": It is also recommended to leverage on existing PS charging specified from EPC Nodes. 

To SA2 questions: 
In addition, SA2 would like to know, based on current charging principles:

[SA2-1]   
· Requirements on the information that need to be reported to the CN (e.g. timestamps, Data volume, RAT type) and whether there is any requirement that the NR usage report is traceable to the RAN node that conducted the measurement of data usage.

[SA5 response] 
As provided under the first answer, the volume associated to the used RAT Type need to be reported.

Any RAN usage reporting should be timestamped, to be able to match the usage counted by the CN Nodes.

The present principle where the User location is specified as a charging condition associated to collected volumes in EPC Nodes suffice, assuming a User location change induced by a RAN Node change is notified to the EPC Nodes.

[SA2-2]   
· Is there any requirement that the NR usage report should reflect the SGW used for NR (i.e. if there is a SGW relocation during Handover and NR usage is not supported in the new RAT)? 
[SA5 response] 
The present principle is that the reported volume is also measured in the SGW used for the transferred traffic from the charging server's perspective.

For usage correlation purposes, the NR usage should be reported to the SGW used for the transferred traffic, for inclusion in the SGW CDR.
[SA2-3]   
· In case the PGW is required to produce NR usage reports, is there any requirement that the serving node (SGW) that was used at the time the NR usage occurred need to be traced from the PGW CDR data? In this case, SA2 is considering if it is sufficient to inform PGW, when possible, about the NR usage during PDN disconnection event or EPS bearer release event as potential solution. 

[SA5 response] 
The present principles include that: 

· The collected information in the PGW is traceable to the SGW used for the transferred traffic.
· The settlement between VPLMN and HPLMN relies on TAP (Transfer Account Procedure specified by GSMA) between VPLMN Billing system and HPLMN Billing system, respectively fed with SGW VPLMN produced CDRs and PGW HPLMN produced CDRs.

· The usage measured and recorded per-SGW in PGW CDR shall match the usage measured and recorded in the corresponding SGW CDRs for reconciliation between the PLMNs.

Given the SA2 information that they are not considering solutions that will forward the RAN measurements to the PGW in all cases, together with the fact NR usage reports would be required to be produced for inter-Operator settlements, it is necessary to assess the requirement for NR usage reports in dual connectivity scenario for the purpose of inter-operator settlement.
[SA2-4]   
· Is there a requirement of “timeliness” i.e. that the SGW CDRs will have to close at regular intervals and if yes what is this required or typically expected time interval of reporting interim charging data?
[SA5 response] 
With the present principles the PS charging mechanism provides the capability (via charging characteristics) for partial CDRs generation (for EPC Nodes configured by Operators to generate CDRs) at regular intervals, allowing Operators to be able to fulfil Accounting and settlements obligations. The range normally observed for the regular intervals, is tens of minutes. Each CDR covers all the information to report that pertains to the time period the CDR was open.

It is understood that the RAN readings may not be easily synchronized with SGW CDR closure operations. Therefore, it could be assessed if including the time period during which the measurement was taken in the RAN reports can be a part of the solution.
[SA2-5]   
· Can charging be accomplished based on NR usage counts per bearer only? If not, at what granularity, e.g. is there any requirement for correlation with the different rating groups in offline charging? 
[SA5 response] 
With present principles: 

· The PS IP-CAN bearer charging applicable to the SGW and PGW as well, allows settlements between PLMNs in roaming. 

· The PS Flow Based Charging applicable to the PGW, allows data volume collection at finer granularities (Rating Group or Rating Group + Service id).

· In both cases, the collected volume is associated with the charging conditions under which the traffic occurred within the EPC Node (QoS, User location, RAT Type...). 

Since flow based charging is performed at a single EPC Node (at the PGW) based on PCC Rules, and the RAN measurement occurs elsewhere, the RAN reports cannot be used with flow based charging (i.e. correlation with rating groups is not feasible).
[SA2-6]   
· Is there any requirement that the NR usage report be produced at the PGW?

[SA5 response] 
With present principles the usage collected at the PGW is required for roaming. Inter-operator settlement is based on measurements per bearer at both the SGW (translated to TAP records by the VPLMN Billing System and sent to the HPLMN operator) and at the PGW.

In accordance with the answer for [SA2-3] it is necessary to assess the requirement for NR usage in dual connectivity scenario for the purpose of inter-operator settlement.

With present principles usage data is also collected at PGW as part of the Flow based charging functionality. “To the best of our knowledge, only PGW CDRs are used today in Operator’s billing system for the purpose of subscribers billing and various post-processing”.

To SA2 question: 
One of the issues with reporting NR usage for charging includes the case of abnormal or implicit PDN connection release where SGW or/and PGW may not be able to collect NR usage information.  In current system, is there existing information that allows the charging system to know of such type of PDN connection release and deal with them accordingly? 
SA5 response is: 
With present principles, upon the PDN connection release, each EPC Node reports the usage collected to the charging system.
To SA2 question: 
Thus, SA2 also asks SA5-CH to consider the questions above for the case where the secondary RAT is not NR, but WLAN or LTE used in unlicensed bands.
SA5 response is:
The same answers are applicable to the case where the secondary RAT is not NR, but WLAN or LTE used in unlicensed bands, once the kind of secondary RAT is signalled to the core network.
Based on SA2 request to get feedback to the questions above in advance to the regular SA5#114 meeting, for their EDCE5 work targeting completion by September plenary, a preliminary answer has been provided by SA5 delegates, submitted as a SA2 input (S2-174646) to SA2#122. This LS basically includes the same description as the preliminary answer, adding few editorial refinements, and one more question is answered.

SA5 would like to also inform SA2, the SA5 CH new WID "PS Charging enhancements to support 5G New Radio via Dual Connectivity" (SP-170487) which will cover the charging part for EDCE5 was approved at SA#76.

2. Actions:

To [SA2] group.

ACTION: 
SA5 kindly asks SA2 to take the answer above into account for their work on EDCE5 and FS_USOS.
3. Date of Next TSG-SA WG5 Meetings:

SA5#115
16-20 October 2017
Busan, Korea
SA5#116
27-31 November 2017
Reno,Nevada (US)
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