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Decision/action requested

The group is asked to confirm the proposed direction.
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Rationale

1. Introduction

3GPP EPC Charging has been built around bearer based charging (IP-CAN beare). While there are some advantages in switching to session based charging, the complexity, backward compatibility issues, and reduced OCS control, makes it a tough proposal to be approved without a more substantiated justification of the need. 

Brief summary of the announced benefits of IP-CAN session based Charging
· Quota fragmentation should a service (RG) run across multiple bearers at a time 

· Charging System is independent of the IP-CAN type
· Reduced signaling. 

· Every bearer from same session includes common information relevant to the session, which is a waste of resources (information replicated for every bearer). 

· Less CDRs, less Diameter sessions.

· Same IP-CAN Session concept used in PCC over Gx interface and in Charging over Gy interface.

Problems with IP-CAN session based Charging
· Authentication includes accounting per bearer. Lost of the link for the Radius and Diameter interfaces between AAA server and GGSN. Shall this also be changed?

· Backward compatibility: Offline, Online charging is per bearer. All charging concepts (Flow Based Charging, Bearer Based Charging) are created around bearers and not sessions.

· OCS can currently control individual bearers, i.e. authorize bearer estsatblishement and tear down beares based on individuall Result-Code AVP. This is lost with session based charging.
· Increased complexity. 

· Due to backward compatibility, vendors need to implement both charging methods.

· Operators may face additional configuration complexity to configure versions of the Charging interfaces to be used between different nodes

· Result Codes set by OCS need to be redesigned as restrict/tear down a dedicated bearer is not the same than restring/tear down a whole session. 

· How will OCS know if the DCCA session is per bearer or per session? It needs to know, as OCS behavior needs to be different when treating bearers than when treating sessions.
2. Comments on S5-130976: WID Charging per IP-CAN Session [1]
This section deals with the various points of discussion paper. 
2.1. Comments on “Justification” chapter

Before dedicated bearers in Rel-8, there were Primary PDP context and Secondary PDP context. It is not since EPC that bearers and sessions started to differ as mentioned in the WID proposal:
“In the TS 23.203, the credit management for online charging has been defined by SA2 to operate per PDN connection for EPC. The GPRS (GGSN) has been left without any change to allow for continued operation of legacy GGSN nodes without any change.”

This is a very vague statement and refers to only one reference in TS 23.203 [2], which  mentions IP-CAN session for online charging:

6.1.3
Credit management

…The PCEF should initiate one credit management session with the OCS for each IP‑CAN Session subject to online charging, unless specified otherwise in an IP‑CAN specific annex. Alternatively, the PCEF may initiate one credit management session for each IP‑CAN bearer as defined in the applicable annex.

Most of the references in TS 23.203 related to IP-CAN bearer charging, here some examples:

5.2.4
Gy reference point

The Gy reference point resides between the OCS and the PCEF.

The Gy reference point allows online credit control for service data flow based charging. The functionalities required across the Gy reference point are defined in TS 32.251 [9] and is based on RFC 4006 [4].

…
6.2.5
Online Charging System

The Online Charging System (OCS) performs online credit control functions as specified in TS 32.240 [3].

The OCS may trigger the PCEF to initiate a IP‑CAN bearer service termination at any point in time.

…
Annex A (normative):

A.1
GPRS

A.1.3.2.2
Policy and Charging Enforcement Function (PCEF)

For each PDP context, there shall be a separate OCS request/OFCS reporting, so this allows the OCS and offline charging system to apply different rating depending on the PDP context.

The GGSN shall report the service data flow based charging data on a per PDP context basis.

This single reference to IP-CAN session charging in TS 23.203 does not require any change on the current principle for EPC Charging for IP-CAN bearer based Charging. All IP-CAN bearer charging requirements in TS 23.203 are currently harmonized with all other charging specifications, which could be see in the following examples: 
TS 32.240 [3]: 
NOTE 1: 
On the PCEF, TS 23.203 [71] specifies the Gy reference point for online flow based bearer charging and the Gz reference point for offline flow based bearer charging. However, from the charging architecture perspective, Gy is functionally equivalent to the Ro reference point, Gz is functionally equivalent to the Ga reference point for Legacy PS domain, and to the Ga or the Rf reference point for Evolved PS domain. . Therefore, Ga or Rf and Ro are used throughout the present document also in conjunction with PCEF charging. This simplification ensures a consistent architectural view, as specified below, for all online and offline charging architectural aspects. Refer to clause 5.3.1.2 for a description of flow based bearer charging.

TS 32.251 [4]:
…

5.1
PS charging principles

The charging functions specified for the PS domain relate to

· IP-CAN bearers, refer to TS 23.060 [201], TS 23.401[208] and TS 23.402[209];

· individual service data flows within a IP-CAN bearer, refer to TS 23.203 [72].

 TS 32.296 [5]:

…

The Online Charging System (OCS) shall support mechanisms for:

· online bearer charging towards access / core network entities (e.g. SGSN, PCEF, WLAN). Online charging interfaces to be supported are Ro and CAP;

TS 32.299 [6].  
…

DIAMETER_AUTHORIZATION_REJECTED
5003

The OCF denies the service request in order to terminate the service for which credit is requested. For example this error code is used to inform IP CAN bearer has to be terminated in the CCR message or to inform blacklist the rating group in the Multiple-Service-Credit-Control AVP.

…

The Change-Condition AVP (AVP code 2037) is of type Integer32,  and indicates the change in charging condition: (Qos change, tariff time change …) which causes:

-
sending of  Accounting-request from PCN node
-
volume counts container closing  for an IP-CAN bearer.

In summary, TS 23.203 contains the overall stage 2 description of  bearer based  (IP-CAN bearer) Offline and Online Charging.  The single hint in respect of Credit management for IP-CAN session online charging is more related to

In case of P-GW is not aware of IP-CAN bearers, i.e. in case of PMIP based connectivity, P-GW collects charging information per IP-CAN session as it would be one IP-CAN bearer.

A justification of this reference in chapter 6.1.3 of TS 23.203would be helpful and remove misunderstandings. 
2.2. Comments on “Objectives” chapter
The WID Objectives section contains a list of suggested benefits of the proposed real objective to change the scope of the charging sessions. Such benefits should be described in the justification section rather than the objectives section of the WID.

However, many of the suggested benefits are questionable:
1. “There is one single data signature (Charging Id, GW address for control signalling) to identify the IP-CAN session”. 
The PDN Connection ID is the Charging ID of the default bearer. It is a single identifier (together with the GW address) that identifies the IP-CAN Session. PDN-Connection-ID is already present in SGW-CDRs, PGW-CDRs, Gy DCCA sessions.
2. “Over the same interface there is just one stream of data (sequence of CDRs or Diameter session) to handle the entire IP-CAN session simplifying the server processing.”

This benefit of IP-CAN Session based charging will not simplify the processing, a mapping inside of OCS is needed. There is not change of signalling because the reduced number of Diameter sessions for each bearer will be compensated with more interactions for the IP-CAN session Charging session. 
3. “Consolidated reporting across all bearers belonging to one IP-CAN session.” 

This is an acceptable objective but could be achieved with IP-CAN bearer charging with the following:
Reporting is done per configured Rating Groups. Postprocessing is always needed if consolidated reports are needed. Bearer based charging provides correlation information for making such reporting possible.
4. “On the OCS side, any quota reservation can be coordinated across all of the bearers in the same IP-CAN session without any special measures on the OCS side to identify what sessions belong to the same IP-CAN session.” 
This is a tradeoff. By reducing the reporting granularity, on one hand, OCS can do quota reservation across all bearers, but on the other hand, OCS also loses control of the bearer. OCS no longer can command actions on particular bearers. OCS will only command actions that affect the whole session, or a particular MSCC.
It gains one functionality by losing another one.
The quota fragmentation issue will not occur in most real scenarios: Normally a service (RG) will not run across multiple bearers at a time (only in this case you would have some fragmentation issue). So standard means by OCS apply to handle fragmentation in an optimized way: adaptation of quota grant (different ways, RAR… )>
5. “Avoids providing redundant IP-CAN session data such as location, TZ, RAT type, serving SGSN/SGW, “(O)

The individual provision of the listed conditions for each bearer allow the independent control of each bearer without any additional interaction and reduce internal correlation effort of the OCS.
6. “There is a reduced demand for unique Charging Id values.”

This point is more related to the WID justification. 
The Charging ID is defined with the integer format and plenty of unique Charging ID values are already in use.

7. “Consistency between policy scope over Gx reference point and charging scope of Gy/Gz reference points.”

The indepented control by operators either via policy rules or credit management is a significant achievement of the overall PCC architecture and service. 


8. “Consistency between PMIP- and GTP-based EPC network charging.”

The consistency still exist and is based on charging correlation for GTP-based EPC charging based on the PDN-Connection-ID. 

4
Detailed proposal
Keep in PCEF the IP-CAN bearer based Charging for PCC rule and continue with IP-CAN session based Charging in TDF with ADC rule usage.
The consequences and implications of the suggested change from IP-CAN bearer to IP-CAN session based Charging should be studied before.  
