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1. Introduction

Streaming services capture information that may not be available to standard network nodes (e.g. GSNs), during streaming sessions. This information and the involved data types can be used to further enhance charging scenarios for operators/carriers. As charging for packet data is becoming more advanced, a major differentiator factor for the carriers will be the set of innovative and new charging schemes that they can come up with. To support this and to allow maximum flexibility in charging scenarios the carrier must have as much detailed data from various resources as it can get. It is therefore, important to add and support charging enhancements as we add more services to the network.  It’s also imperative to note that any new services attached to the network will have their own characteristic data and that some standard mechanism to enhance data charging should eventually be proposed. We believe such mechanism will require a higher-level integration of services and network components (e.g. using GTP’ or OSA to interface with the network charging mechanisms). Therefore, two components should be in place in order to allow for integrated charging solution:


· The PSS-CDR 


· Standard way to integrate streaming services charging with network charging as well as describing general approach to attach other services in a seamless way to the network and have their charging enhancements collected at a single location (e.g. CGF). A work in this direction is already underway (e.g. Parlay, OSA).


In this paper we will explore the first issue of defining a possible PSS-CDR. We believe that SA4 should address this issue, as this is an integral part of the PSS overall solution.


2. References


· 3GPP TS 32.200 Charging Principles R4


· 3GPP TS 32.215 Charging Data Description For The Packet Switched (PS) Domain R4


· 3GPP TS 32.235 Charging Data Description For Application Services R4


· 3GPP 3G charging data description for the Circuit Switched (CS) domain 


· 3GPP TS26.234 Protocols and codecs R4


3.  Basic requirements


The major requirements for such possible PSS-CDR are:


· PSS-CDR should only be supplemental to existing GSN CDRs


· There should be a simple way to extend the charging record


· Pre-Paid scenarios should be addressed


· Roaming scenarios should be addressed


The suggested PSS-CDR is currently support the two first requirements. When a tighter integration with the network charging facilities is established the other requirements can be addressed.


4. Pre-requisites


· To facilitate merging PSS-CDR data with GSNs data at the BS systems the GGSN address and Charging-ID must be known to the streaming server.


· The GGSN address is known in advance and can be set at installation time or retrieved as explained below


· A method for retrieving the Charging-ID must be supported. Here, several options exist


· Upon RTSP SETUP message, the RTSP server access the network with the client’s IP, this in turn is translated to C-ID via the “served PDP address” and returned to the RTSP server.


· RTSP SETUP embeds the IMSI information (due to capability exchange needs) and the method use the IMSI to retrieve the C-ID and GGSN address.


5. PSS-CDR structure


The following is the suggested PSS-CDR structure. Note that it is built from a master record and two supplementary records. The records are divided into (M) mandatory and (O) optional and their exact meaning is given below. Assuming 3GPP implementation, the source for the various fields is also explained. Note, that the last 2 fields in the master record have a (X) status that stands for extended fields. The extended fields are typically application dependent and may enhance the charging capabilities even further.
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6. Fields Description


Following are field description along with possible source for the data. Data sources assume implementing TS 26.234.


PSS-CDR lifetime is controlled by session lifetime. (e.g. When using RTSP, the PSS-CDR is formed with the SETUP command and closed with the TEARDOWN command)


MS IP Address: This address is used together with Session start time to establish correlation between the PSS-CDR data and GSNs data at the BS only in case that the unique identifiers Charging-ID and GGSN address are not available. In this case the optional GSNs parameter Served PDP address must be present.


Data source at the streaming server side: The RTSP server extracts the client’s IP address


Data Source at the GSNs: Served PDP address. Note, this field is optional and it is up to the carrier to ensure its existence


Charging ID, GGSN address: These 2 fields are the recommended record unique identifiers and must be fetched from the network and present in the record to allow simple association of GSN originated CDR and PSS-CDR. If not available MS IP address and session start time timestamp should be used for record correlations. 


Charging Characteristics: reserved for future use to support pre-paid scenarios


Session Start Time: Regular timestamp. Here we assume that the stream server resides in the same time zone as the network components


Data source: RTSP SETUP


Session Duration:  The time in seconds until a TEARDOWN command ends the session or until client error (typically 4xx error) indicates irregular end of session (e.g. pre-paid customer shut down by the GSNs)


Data Source: Simple time counter


Session Closure Status: This flag (Normal/Abnormal) indicates the status of record closure. Records that are closed due to TEARDOWN are considered normal.


Data source: RTSP TEARDOWN or error code


Diagnostics: This textual field further explains the record closure status. The data is taken from the RTSP error/success codes


Data source: RTSP codes


Bit Rates: A connection to list of bit rates records


Bit rate track mode: A bit rate change minimum is defined to be 2 Kb/s. Three modes are initially defined to support different bit rate change tracking scenarios.


Mode 0:  Session – in this mode only one record is generated and the parameter reflects the average bit rate during the entire session


Mode 1: Log – This is the other extreme, where any bit rate change is logged even if the same bit rate has multiple occurrences. This may spawn numerous bit rate records


Mode 2: Aggregate – In this mode bit rate changes are recorded but multiple occurrences are aggregated together. This typically may results in many bit rate records but less than or equal to mode 1.


Media Formats: A connection to list of media formats


Media Owner:  This textual field contains the media owner name


Data source: SDP “O” field


Served Device Code: For future use, when capability exchange is implemented. This field is served for statistical information only


Data source: SDP server component


PDP volume: This field is updated in short interval and it holds the up to date total data transferred in KB.


Data source: Stream server


Encryption Flag: Indicated whether or not encryption is used


Data source: depends on encryption tool


Protection Flag: Indicated whether or not data protection is used


Data source: depends on DRM tool


App-Category Type:  An example of PSS-CDR extension mechanism. A high level textual categorization (e.g. games, MMS, surveillance, infotainment). This field can contain a master list and can also be adjusted according to the operator needs. 


Data source: Operator’s dependent categorization


Bit Rate Record


A bit rate change is defined to be a change of at least 2KB/s


Duration: Duration in seconds for the served bit rate


Bit Rate Value: The served bit rate in KB/s


Data source: Streaming Server


Average Packet Loss: Calculated per constant bit rate period. Every bit rate change should trigger such calculation. Note that for mode 2 an average over the aggregated bit rates should be performed.


Data source: RTCP reports. Note: these reports must be recorded during session period to facilitates such calculation


Media Formats Record


Media Type: Textual field describing the media type (e.g. Audio, Video)


Data source: SDP


Media Attribute: Textual field describing media type details (e.g. H.263, EVRC,. Etc)


Data source: SDP


7. Record extension


Extending the record is done simply by prefixing the additional field with “App-“ (e.g. App-CategoryType). This in turn signals the BS a non-standard field which can either requires additional integration or simply ignored. Those extensions will typically results from further application information that might be used for enhanced charging.


8. Conclusions


This contribution attempts to define a first draft for PSS-CDR. It suggests attributes that can add value when trying to come up with advanced billing/charging options. It also suggests the source of data as well as pre-defined structure for record enhancements. We also point out that a more comprehensive approach is needed for the integration of various added value services with the network charging components.

























































































































































































































































