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8.5.1 - Study on Determination of Completeness of Charging Information in IMS
1
Decision/action requested

It is proposed to add a section for description of the exsiting tools for charging correlation.
2
References

[109]
3GPP TS 23.218: "IP Multimedia (IM) session handling; IM call model; Stage 2".
[111]
3GPP TS 24.237: "IP Multimedia Subsystem (IMS) Service Continuity; Stage 3".
[412]
IETF RFC 7092 (December 2013): "A Taxonomy of Session Initiation Protocol (SIP) Back-to-Back User Agents
[413]
IETF RFC 7315 (2014): "Private Header (P-Header) Extensions to the Session Initiation Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".
3
Rationale

It is proposed to add a section for the description of the exsiting tools for charging correlation and where it is documented within 3GPP. 

4
Detailed proposal
---------------------------------------------------------------- First change ---------------------------------------------------------

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging Architecture and Principles".

[2] - [9]
Void.

[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[12]
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

[13] - [19]
Void.
[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21] - [29]
Void.
[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

[32]
3GPP TS 32.272: "Telecommunication management; Charging management; Push-to-Talk over Cellular (PoC) charging".

[33]
3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast/Multicast Service (MBMS) charging".

[34]
3GPP TS 32.274: "Telecommunication management; Charging management; Short Message Service (SMS) charging".

[35]
3GPP TS 32.275: "Telecommunication management; Charging management; MultiMedia Telephony (MMTel) charging".

[36] - [49]
Void.

[50]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

[51]
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".

[52]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Record (CDR) file format and transfer".

[53]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

[54]
3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".

[55]
Void.

[56]
3GPP TS 32.293: "Telecommunication management; Charging management; Proxy Function".

[57] - [68]
Void.

[69]
3GPP TS 32.280: "Telecommunication management; Charging management; Advice of Charge (AoC) service".

[70]
Void.

[71]
3GPP TS 23.203: "Policy and charging control architecture".

[72] - [99]
Void.

[100]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101]
3GPP TS 22.101: "Service aspects; Service Principles".

[102]
3GPP TS 22.115: "Service aspects; Charging and billing".

[103]
3GPP TS 23.002: "Network Architecture".

[104]
3GPP TS 23.003: "Numbering, addressing and identification".

[105]
3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[106]
3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[107]
3GPP TS 23.228: "IP multimedia subsystem; Stage 2".
[108]
3GPP TS 22.173: "IP Multimedia Core Network Subsystem (IMS) Multimedia Telephony Service and supplementary services; Stage 1"
[109]
3GPP TS 23.218: "IP Multimedia (IM) session handling; IM call model; Stage 2".
[111]
3GPP TS 24.237: "IP Multimedia Subsystem (IMS) Service Continuity; Stage 3".
[110] - [199]
Void.

 [108] - [199]
Void.

[200]
3GPP TS 22.002: "Circuit Bearer Services (BS) supported by a Public Land Mobile Network (PLMN)".

[201]
3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Mobile Network (PLMN)".

[202] - [206]
Void.

[207]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); Stage 2".

[208] - [211]
Void.

[212]
3GPP TS 29.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification".

[213]
3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".

[214]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[215]
3GPP TS 29.079: "Optimal media routeing within the IP Multimedia Subsystem (IMS); Stage 3".

[216]
3GPP TS 29.165: "Inter-IMS Network to Network Interface (NNI)" 

[217]
3GPP TR 29.949: "Study on technical aspects on roaming end-to-end scenarios with Voice over LTE (VoLTE) IP Multimedia Subsystem (IMS) and other networks".

[218]
3GPP TS 24.237: "IP Multimedia (IM) Core Network (CN) subsystem IP Multimedia Subsystem (IMS) service continuity; Stage 3".

[219] - [297]
Void.

[298]
EU Roaming regulation III; Structural Solutions; High Level Technical Specifications.

[299]
EU Roaming regulation III; Interface & Protocol; Detailed Technical Specifications.

[300]
Recommendation ITU-T D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

[301] - [399]
Void.
[400]
Void.

[401]
IETF RFC 3588 (2003): "Diameter Base Protocol”.

[402]
IETF RFC 4006: "Diameter Credit Control Application”.

[403]
IETF RFC 7315 (July 2014): "Private Header (P-Header) Extensions to the Session Initiation Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".

[404]
IETF RFC 3261 (June 2002): "SIP: Session Initiation Protocol".

[405]
IETF RFC 4282: "The Network Access Identifier".

[406]
IETF RFC 3966: "The tel URI for Telephone Numbers".

[407]
IETF RFC 3264: "An Offer/Answer Model with Session Description Protocol (SDP)".

[408]
IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".

[409]
draft-holmberg-dispatch-iotl-04.txt: "3rd-Generation Partnership Project (3GPP) SIP URI Inter Operator Traffic Leg parameter".

[410]
IETF RFC 3262 (June 2002): "Reliability of provisional responses in Session Initiation Protocol (SIP)". 

[411] 
IETF RFC 3312 (October 2002): "Integration of resource management and Session Initiation Protocol (SIP)".
[412]
IETF RFC 7092 (December 2013): "A Taxonomy of Session Initiation Protocol (SIP) Back-to-Back User Agents
[413]
IETF RFC 7315 (2014): "Private Header (P-Header) Extensions to the Session Initiation Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".
[413] - [499]
Void.

[500] - [599]
Void.

[600]
GSMA PRD IR.65 – IMS Roaming and Interworking Guidelines.

[601]
GSMA TD.57 - TAP3.12 Format Specification.
[602]
GSMA TD.58 - TAP3.12 Implementation Handbook.

[603]
GSMA IR.88: "LTE Roaming Guidelines".

[604]
GSMA IR.92: "IMS Profile for Voice and SMS".
[605] - [699]
Void.



Editor's Note: This section shows currently more references than needed. At the end of the study an alignment of the used specifications is needed. 
---------------------------------------------------------------- next change ---------------------------------------------------------

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [100] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [100].

3G
3rd Generation

3GPP
3rd Generation Partnership Project

CAMEL
Customized Applications for Mobile network Enhanced Logic

CAP
CAMEL Application Part

CCA
Credit Control Answer

CCR
Credit Control Request

CGF
Charging Gateway Function

CI
Cell Identity

CS
Circuit Switched

CSE
CAMEL Service Environment

CTF
Charging Trigger Function

DCCA
Diameter Credit Control Application

DP
Detection Point

EDP
Event Detection Point

EMS-Digits
North American Emergency Service Routing Digits

EMS-Key
North American Emergency Service Routing Key

FCI
Furnish Charging Information

GMSC
Gateway MSC

gsmSCF
GSM Service Control Function

gsmSSF
GSM Service Switching Function

GSM
Global System for Mobile communication

HLR
Home Location Register

HPLMN
Home PLMN

HSCSD
High Speed Circuit Switched Data
ICA
Initiate Call Attempt

ICID 
IMS Charging Identifier
IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

JIP
Jurisdiction Information Parameter

LAC
Location Area Code

LCS
LoCation Service

LR
Location Request

LRN
Location Routing Number

MAP
Mobile Application Part

MCC
Mobile Country Code (part of IMSI)

MF
Mobile Forwarded

MLC
Mobile Location Center

MNC
Mobile Network Code (part of IMSI)

MO
Mobile Originated

MOC
Mobile Originated Call (attempt)

MO-LR
Mobile Originated Location Request

MS
Mobile Station

MSC
Mobile services Switching Centre

MSISDN
Mobile Station ISDN number

MSRN
Mobile Station Roaming Number

MT
Mobile Terminated

MTC
Mobile Terminated Call (attempt)

MT-LR
Mobile Terminated Location Request

NA-ESRD
North American - Emergency Service Routing Digits

NA-ESRK
North American - Emergency Service Routing Key

NE
Network Element

NI-LR
Network Induced Location Request

NP
Number Portability

NPDB 
Number Portability Data Base

OCF
Online Charging Function

OCS
Online Charging System

O-CSI
Originating CAMEL Subscription Information

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephony Network

RAC
Routing Area Code

RAN
Radio Access Network

RNC
Radio Network Controller

SAC
Service Area Code

SCI
Subscriber Controlled Input or Send Charging Information

SRF
Specialized Resource Function

SS7
Signalling System No. 7

SSF
Service Switching Function

T-CSI
Terminating CAMEL Subscription Information

TAP
Transferred Account Procedure
TDP
Trigger Detection Point
UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

VAS
Value Added Service

VCC
Voice Call Continuity

VLR
Visitor Location Register

VMSC
Visited MSC

VoLTE
Voice over LTE


VPLMN
Visited PLMN

VT-CSI
Visited Terminating CAMEL Subscription Information

---------------------------------------------------------------- next change ---------------------------------------------------------

4.4
Charging Correlation
4.4.1
General

The charging architecture, charging principles and charging data for IM CN subsystem are described in TS 32.240 [1] and TS 32.260 [20]. The charging correlation information between IM CN subsystem is described in TS 24.229 [106].
4.4.2
Charging data correlation
The principle of charging data correlation is described within TS 32.240 [1] as follows:

"The charging data correlation combines charging events generated by CTF while they are belong to the same bearer / session / service resource usage. The correlation provides an association of charging information for the mobile subscriber’s resource usage."
There are different access network charging identifier used for the correlation. Since this study reflects only applications within the IMS the IMS Charging Identifier (ICID) is evaluated. 
Three different correlation types are defined within TS 32.240:

1.  Intra-level correlation aggregates the charging events belonging to the same charging session, e.g. over a time period, and implies the generation of interim charging records
2.  Inter-level correlation combines the charging events belonging to the same service but generated by different CTFs e.g. for PS access control via IM Subsystem.
3.  Inter-network correlation enables the different operators involved in IMS sessions to identify each other by using the Inter Operator Identification concept (IOI). 
The principle of charging data correlation in TS 32.260 [20] reflects how the SIP headers are used for extracting information for correlation. For IMS correlation the P-Charging-Vector header parameters ICID, access network charging identifier and IOI are used.
4.4.3
SIP Identifier used for charging correlation

4.4.3.1
IMS Charging Identifier

The IMS domain correlation is based on IMS Charging Identifier (ICID) shared between IMS Network Elements involved with the same session/transaction. With ICID it is possible to correlate session/transaction related charging data generated in different IMS elements (i.e. x-CSCFs, ASs'). The ICID is included in all SIP methods, if the P-Charging-Vector header is present, and transferred through originating and terminating side nodes, except to UE. 

The value of the ICID parameter is identical with the 'icid-value' parameter defined in TS 24.229 [106] and is included within The P-Charging-Vector.  The ICID value is globally unique across all 3GPP IMS networks for a time period of at least one month. 

The ICID is generated within the first IMS Network Element and present within the SIP request(s) and SIP response(s). For SIP session unrelated methods session unrelated ICID is generated for a specific SIP transaction. For SIP session related methods the ICID is generated for the initial INVITE and is then used in all subsequent SIP messages for that session (e.g., SIP 200 OK, SIP (RE-)INVITE, SIP BYE etc.) until the session is terminated
Since TS 32.260 [20] defines that at each SIP session establishment a new, session specific ICID is generated at the first IMS Network Element that processes the session-initiating SIP INVITE message. Depending on session correlation and charging principles a B2BUA's behave different in generating an ICID. 
4.4.3.2
Related ICID

The related ICID is used in cases where SRVCC apply. For the purpose of charging correlation between the source access leg and the target access leg when the user is roaming the SCC AS and the ATCF includes the ICID used on the source access leg as the Related ICID for the target access leg as described in TS 24.229 [106]. 
This Related ICID is sent in the 1xx and 2xx responses to the initial SIP INVITE as described in TS 24.237 [217].

4.4.3.3
Access network charging identifier
The access network charging identifier is the media flow level data shared among the IMS Network Elements for one side of the session (either the originating or terminating side). This information is used to correlate the access network charging data with the IMS charging data. 
The access network charging identifier is populated in the P-Charging-Vector using the access-network-charging-info parameter. For further information regarding the composition and usage of the access-network-charging-info parameter refer to TS 24.229 [106] and RFC 7315 [413].

4.4.3.4
Inter Operator Identifier

The Inter Operator Identifier (IOI) identifies originating, terminating and transit networks involved in a session/transaction. The IOI may appear in requests and responses and are generated from each side of session/transaction to identify the home networks associated with each side. The Orig-IOI and Term-IOI parameters identifying the originating and terminating network are present in the P-Charging-Vector.

For interconnection scenarios in multi operator environments where one or more transit operators are between the originating and terminating operator, a list of Transit-IOI values may occur additionally to identify involved transit operators. For further information regarding the composition and usage of the parameters refer to TS 24.229[204] and IETF RFC 7315 [413].
4.4.3.5
IMS visited network identifier

The IMS visited network identifier identifies the visited network involved in a session/transaction. The IMS visited network identifier is available in the SIP P-Visited-Network-ID header field as defined in RFC 7315 [413] of the SIP REGISTER and should be used for all charging events associated with the user.

4.4.3.6
Loopback Indication
During the loopback the TRF will set the Loopback-indication parameter identify when loopback apply.  When the TRF receives responses to initial or subsequent requests from the terminating side, the TRF inserts in the P-Charging-Vector header field, if present, the "loopback-indication" header field parameter to the outgoing response.

---------------------------------------------------------------- End of  change ---------------------------------------------------------

