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1
Introduction

One of the main points raised in SA#2 document S2-060545 was the architectural feasibility and/or requirement for volume based charging information generated in the SGSN.

This contribution discusses the PDP Context charging responsibility within the CN and makes a proposal to retain volume based billing on the SGSN.
2
Discussion

Within the Rel-6 architecture several types of charging information can be collected by the SGSN and/or the GGSN: 

· Mobility Management information

· SMS information 

· PDP context information

· LCS charging

· MBMS charging

The cSGSN will retain responsibility for Mobility Management, SMS and LCS charging.
2.1
PDP Context

The Rel-6 SGSN and GGSN collect charging information per user per PDP context.
The SGSN collects charging information for each MS related to the radio network usage while the GGSN collects charging information for each MS related to the packet data network usage. Both GSNs also collect charging information on usage of the network resources.
Figure 1 shows a simplified view of the data path within the Rel-6 PS Core Network with possible points for packet loss. Packet loss may occur either in the SGSN and RNC.
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Figure 1: Packed loss in the Release 6 3GPP network

In the SGSN packet loss can occur:

· If the UE is in PMM-IDLE and packets are received while the UE is in PMM-IDLE. This will trigger the SGSN to page the UE. Depending on several factors such as time it takes to locate the UE, downlink data rates and implementation it is possible to see significant packet loss. 

· Other scenarios might include temporary loss of RF where the RNC will release the radio resource and the SGSN will buffer (if supported) packets until a new radio link is established. Once again packet loss is a function of buffering capacity of the SGSN and the downlink data rate. 

Packet loss in the RNC can occur due to reasons such as:

· Downlink buffer overflow by the SGSN due to DL load radio in cell. There is no flow control mechanism between the SGSN and RNC therefore the SGSN cannot adjust the rate to minimize packet loss.

· Uplink and Downlink congestion in the Transport Network Layer 

The RNC does not have any explicit responsibility for generating charging information but it is required to provide charging related data to the SGSN upon request:

The RNC shall collect the following charging information for an MS's RABs when instructed by the SGSN.
· amount of not transferred downlink data, i.e. data that the RNC has either discarded or forwarded to an SGSN or to another RNC. Partially transferred packets shall be handled as not transferred. The collected charging information shall be sent by the RNC to the SGSN when a RAB is released. The SGSN shall indicate at RAB setup whether data volume collection and reporting for the particular RAB is required or not.
The information is then captured in the S-CDR as unsent data volume and can be used by the offline charging system to correlate Charging information generated in the SGSN and GGSN. In addition it can also be used to provide statistics to aid in the analysis of the network performance.

2.2
One Tunnel

Figure 2 shows a simplified view of the user plane traversal in the One Tunnel Approach. The cSGSN is removed from the user plane which leaves the RNC as the single point of packet loss.
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Figure 2: Packet loss in the One Tunnel approach

The cSGSN will capture the unsent data volume reported by the RNC for:

· Normal PDP Context Deactivation

· Iu Release Procedures

· RAB Release Procedure

2.3
Bearer Relay Function:

Figure 3 shows the possible points for packet loss in a GGSN Bearer Relay configuration. The xGGSN is shown for simplicity is acting as a bearer relay function in the transport path between a RNC in the visited network to either a legacy GGSN or a xGGSN in the HPLMN.
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Figure 3: Packet loss for GGSN Bearer Relay

A new message is needed on Gn interface to support  the bearer relay function of the xGGSN:

· The Charging Data Volume report procedure is introduced to allow the xGGSN to report volume billing information to cSGSN. This can be used to allow the cSGSN to generate partial CDR based on volume, time and tariff Time Change. 

3
Conclusion:

It is the operator’s decision whether to collect charging information for 3G users at the cSGSN, the xGGSN, or both. The existing charging interfaces defined for the SGSN will remain unchanged for the cSGSN. The xGGSN will collect all charging for a PDP Context in the One Tunnel except for the unsent data volume reported by the RNC.

It is proposed that the following be added to the GPRS One Tunnel TR:

· Charging interfaces are available on the cSGSN 
Allowing charging to remain on the cSGSN provides the following benefits:

· Existing Charging interfaces on SGSN remain unchanged 

· No changes to charging infrastructure are required to deploy GPRS one tunnel
4
Proposal

This document request the approval to add the following SGSN charging to the One Tunnel TR 23.809. 

-------------------------------------------------------first change --------------------------------------------------------------------------
9.1
Charging
Charging in GPRS networks today can be performed by the SGSN, GGSN, or both.  It is proposed to retain this flexibility with GPRS One Tunnel.  It is the operator’s decision whether to collect charging information for 3G users at the cSGSN, the xGGSN, or both. The existing charging interfaces defined for the SGSN will remain unchanged for the cSGSN.
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Figure xx: Packet loss in a One Tunnel Approach

For PDP Sessions established with a single tunnel, the xGGSN will capture the volume data associated with the network resources while the cSGSN will still retain the location based and RNC charging information.  and unsent data volume from the RNC in the Iu and RAB Release procedures.
9.1.1
Bearer Relay Function:

Figure 3 shows the possible points for packet loss in a pooled bearer configuration. the Pooled Bearer shown for simplicity is acting as a bearer relay function in the transport path between a RNC in the visited network to either a legacy GGSN or a xGGSN in the HPLMN.
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Figure xx: Packet loss in user plane established using a GGSN Bearer Relay 

Similar to the One Tunnel configuration traditional SGSN bearer charging information captured by the transport function in the xGGSN will be transmitted to the cSGSN over Gn.

A new message is needed on Gn interface to support  the bearer relay function of the xGGSN:

9.1.1 PDP Context charging Events

Table 1 list the pre-Rel-7 charging events for the GGSN and SGSN. Volume based billing will be done at the xGGSN with the cSGSN collection unsent data volume in the S-CDR to monitor packet loss in the RNC.
	
	
	
	One Tunnel
	Pooled Bearer

	PDP Context Charging Event
	SGSN
	GGSN
	cSGSN
	xGGSN
	cSGSN
	xGGSN

	Start of PDP context
	x
	x
	x
	x
	x
	x

	End of PDP context in the SGSN/GGSN
	x

	x
	x
	x
	x
	x

	Intra-SGSN intersystem change
	x
	x
	x
	x
	x
	x

	Expiry of an operator configured time limit per PDP context.
	x
	x
	
	x
	x
	x

	Expiry of an operator configured data volume limit per PDP context
	x
	x
	
	x
	x
	x

	Change of charging condition: QoS change, tariff time change
	x
	x
	
	x
	x
	x

	Expiry of an operator configured change of charging condition limit per PDP context.
	x
	x
	
	x
	x
	x


Table xx: GSN Billing events

---------------------------------------------------------end of first change----------------------------------------------------------

---------------------------------------------------------start of second change----------------------------------------------------
6.4 Gn interface

Charging:

· The Charging Data Volume report procedure is introduced to allow the xGGSN to report volume billing information to cSGSN. This can be used to allow the cSGSN to generate partial CDR based on volume, time and tariff Time Change. 

------------------------------------------------------------end of second change-------------------------------------------------------
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� For the SGSN only, this trigger includes inter-SGSN routing area update (e.g. PDP context being moved from a 2G SGSN to a 3G SGSN). The PDP context CDR is closed upon encountering this trigger.
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