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1  Introduction

At SA2 #33 in Sophia Antipolis, Vodafone presented S2-032619 which indicated that the “customer” charging was moving from SGSN to GGSN and proposed that we analyse what SGSN information ought to be made available at the GGSN (and on the Radius interface).

At SA2 #34 in Brussels, Vodafone provided much of this analysis in S2-033085. In order to provide other delegations with extra time to evaluate the information within S2-033085, it was agreed to only include the skeleton of the missing information into Annex A of TR 23.825 (see S2-033158).

Since the Brussels meeting, no comments have been received on this topic, so, this document proposes to populate Annex A with text in line with what was proposed by S2-033085. 

If this concept is agreed, then, it is forseen that CRs to 23.060, 29.060 and 29.061 will be brought to the next SA 2, CN 4 and CN 3 meetings.

2 Proposal

It is proposed that the following changes are made to TR 23.825.

Annex A: Overall architectural impacts of IP flow based charging

A.1
GGSN in HPLMN

One of the underlying drivers for the IP flow charging work is to permit greater flexibility in PS domain charging, and, to control this flexibility in the HPLMN.  This is a fairly fundamental change from the concepts that lead to development of the CAMEL 3 standards (which provide the capability for pre-pay charging on the SGSN) and some aspects of the IMS architecture (eg P-CSCF and I-CSCF).

This movement towards charging in the “GGSN arena” rather than “charging at the SGSN” leads to a few questions:

a)
is all the information that the SGSN places on the S-CDR available at the GGSN? If not, what is missing, is it important, and, can GTP be upgraded to provide it to the GGSN? 

b) when this information is passed to the GGSN, can it then be made available as extra Radius parameters?

c) does this information need to be sent on the Gx and/or Gy and/or Gz interfaces?

A.2
Comparison of S-CDR and G-CDR fields

A.2.1
S-CDR information missing from G-CDR
The following fields are present in the S-CDR but absent from the G-CDR

Served IMEI

MS Network Capability

LAC/RAC/CI at “record opening”

Access Point Name Operator Identifier

System Type

CAMEL information

RNC unsent data volume

These parameters are analysed further in the following subsections.

A.2.2
Served IMEI
This information is useful for many operational/statistical purposes within the HPLMN. Examples might include checking whether the SIM-IMEI combination “is correct”; which brands of mobile generate what proportion of revenue streams and/or access particular types of services; etc. 

Hence it is recommended to provide the IMEISV to the GGSN for transparent transfer within the GGSN to the G-CDR and/or Radius attribute. This means the addition of an optional parameter to the Create PDP Context Request message. 
Note that the IMEISV should be provided rather than just the IMEI because the SV information has some value, and, IMEISV is as equally easy for the SGSN to obtain as the IMEI.
A.2.3
MS Network Capability
This is the “core network” part of the mobile’s classmark. Review of 24.008 shows that most of the really interesting information for the HPLMN is contained within the Radio Classmark information and not within the MS Network Capability. However, the Radio Classmark information is not included on the S-CDR. 

Hence statistical information gathering (such as, what proportion of UK data traffic is carried by mobiles that support the PCS 1900 spectrum) has to be gathered from analysis of IMEIs rather than analysis of the Classmark field.

Hence, provided IMEISV is sent to the GGSN, this field need not be sent to the GGSN.
A.2.4
LAC/RAC/CI at “record opening”
Various tariffs can be imagined that use cell ID information (eg a home cell tariff, whereby, if the context is opened in your home cell, a certain volume of data is charged at a lower rate).  Statistical information gathering is also performed on a per cell basis.

Hence knowledge of the “full” cell ID at the GGSN would be useful. 

Note that the “full” cell ID includes the MNC and MCC – but these fields have recently been added to R’97 and R’99 GTP. During the debate on this topic, it might have been argued that the 3G-SGSN did not know the Service Area Code where the mobile was activating the PDP context. However, this seems to be incorrect, because study of RANAP shows that the RNC is required to add the mobile’s current SAI to every Direct Transfer message sent to the SGSN,

There may be some concerns about sending cell-ID information between networks, however, it may well already be sent in the inter-operator TAP records! Also, as a “ball park figure”, 90% of subscribers are in their home network and 10% are roaming abroad, and the main usage of this field would be for the 90% of subscribers in their HPLMN. 

So, it seems useful to add CGI/SAI information into the GTP signalling.

Further complexity arises however from the phrase “at record opening”. In both SGSN and GGSN, it is possible to raise partial CDRs. A “partial CDR” is potentially generated every 15 minutes and reduces the fraud risks associated with only generating a full CDR after many mega bytes have been sent on a PDP context that has been open for several days. From reading 32.215 it seems that the Cell ID needs to be inserted into the S-CDR every time a partial CDR is opened.

Full support of the Cell ID in Partial G-CDRs appears difficult, however, a useful compromise would seem to be to add CGI/SAI information to all GTP messages that can be sent by the SGSN as a result of receiving a RANAP Direct Transfer message. When the mobile is using the Gb interface, the SGSN should add the CGI to these messages.
Hence it is recommended to add CGI/SAI as an optional parameters in the following GTP messages:


Create PDP Context Request;


Update PDP Context Request;
Whether or not the CGI/SAI is included by the SGSN should be controlled by the SGSN operator according to the PLMN-ID of the GGSN. 
A.2.5
Access Point Name Operator Identifier
Section 14.13 of 3GPP TS 23.060 states that this field is part of the APN and that the APN is used to identify the GGSN. As such, it is logical that this field is included on the S-CDR. 
However, there appears to be absolutely no need to transfer this field to the GGSN.
A.2.5
System Type
On the S-CDR, this indicates whether the SGSN serves 2G or 3G cells. There is no code point for a combined 2G/3G SGSN, and no indication as to whether or not the combined SGSN has separate 2G and 3G Routeing Areas!


It is recommended to add an “SGSN type” information element to the following GTP messages:

Create PDP Context Request;


Update PDP Context Request;

The contents of the “SGSN type” information element should be able to encode the following information, and, permit future backwards compatible extension:


2G only SGSN;


3G only SGSN;


Combined 2G/3G SGSN with all 2G cells in separate Routeing Areas to 3G cells;


Combined 2G/3G SGSN with some 2G and 3G cells in the same Routeing Area;

Future additions might be needed to add in UMTS FDD/TDD differentiation, or if new Radio Access Technologies are adopted in the future.
Note that this “SGSN type” is different to the current “System type” field on the S-CDR. Whether or not the “System type” field on the S-CDR should be updated is FFS.
A.2.6
CAMEL information

This needs some further study.
A.2.7
RNC unsent data volume

If this information is useful to an SGSN, then it should be passed to the GGSN. In doing so it needs to be supplemented by the “2G SGSN unsent data volume”. Probably the unsent data volume could be accumulated by the SGSN and sent to the GGSN at PDP context release/inter SGSN change.
However, as the value of sending this information from the RNC to the SGSN is as yet unclear, it is not yet proposed to add this information into the GTP signalling.
A.3
RADIUS attributes
With the provision of the above information to the GGSN, it is recommended that the following RADIUS attributes are added to the appropriate RADIUS messages:


IMEISV;


CGI/SAI;


SGSN type.
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