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1. Introduction

In the contribution to SA2 #35, S2-033501, (“Providing Adequate SGSN Information to the GGSN”), from Vodafone, charging information elements were identified, that are present in the S-CDRs but missing in the G-CDRs. In light of IP Flow based Bearer Charging and the ongoing specification work of moving charging functionality to the GGSN, the missing S-CDR information should be needed in the GGSN.  One such information element is RNC Unsent Downlink Volume. 

In 23.060 chapter 15.1.1 it is stated that “The collected charging information shall be sent by the RNC/BSC to the SGSN when a RAB is released, or when explicitly requested by the SGSN.” In a contribution S2-033622, in SA2 #35 in Bangkok from Motorola, it was proposed to remove the Explicit Request for RNC Unsent Volume. 

A discussion is provided here about the use of the Explicit Request for RNC Unsent Volume in the SGSN, when the RNC Unsent Volume information is needed in the GGSN for IP Flow based Bearer Charging.

2. Discussion

According to 23.060, in Iu mode, the RNC should collect, when instructed by the SGSN, the amount of not transferred downlink data or data sent to another SGSN or RNC/BSS. 

The RNC Unsent charging data may be sent to SGSN and used to prevent that the user is incorrectly charged for a service while experiencing link failure. It can be used for compensation of charge for volume that has not been delivered to the user, either in real-time or non-real-time.

When IP Flow based Bearer Charging is used the charging is taking place in the GGSN. The charging data (RNC Unsent Volume) may be sent to GGSN from the SGSN. In GGSN, charging can be corrected by the billing system.

In 23.060, chapter 15.1.1, it states: “The collected charging information shall be sent by the RNC/BSC to the SGSN when a RAB is released, or when explicitly requested by the SGSN“, see appendix 5.1 below. The RNC may provide the RNC unsent information to the SGSN at RAB release. This is only satisfactory when charging is done in the SGSN and Unsent Volume compensation shall be done in the S-CDR. However, when IP Flow based Bearer Charging is used in the GGSN and the charging information needs to be sent to the GGSN, there is a problem. At PDP context deactivation, the information sent at RAB Release, may arrive at the SGSN after the deactivation is concluded in the GGSN, according to the procedures in 23.060 Rel-5 v6.1.0 section 9.2.4, see appendix 5.2 below. 

The Explicit Request for RNC Unsent Volume may be used, as described in 23.060, chapter 15.1.1. The “Data Volume Report Request” message in RANAP, is used to explicitly request unsent downlink data volume information for specific RABs from the RNC. The Explicit Request may be used to request the charging data from the RNC, before sending the Delete PDP Context Request to the GGSN. In that way, the RNC Unsent Volume can be made available at the GGSN before the PDP Context is deleted. See figure 1 below.


[image: image1.wmf] 

GGSN

 

 

 

3

 

. 

 

Delete

 

 PDP Context Response

 

 

 

3

 

. 

 

Delete

 

 PDP Context Request

 

SGSN

 

RAN

 

MS

 

 

 

1

 

. 

 

Deactivate PDP Context Request

 

 

 

4

 

. 

 

Deactivate

 

 PDP Context Accept

 

 

 

5. Radio Access 

Bearer Release

 

C1

 

2

a

. Explicit request

 

RNC Unsent Volume

 

 


Figure 1, Request for RNC Unsent Volume

3. Conclusion

· There is a need for the “Explicit Request for RNC Unsent Volume” when IP Flow based Bearer Charging is introduced in the GGSN.
4. Proposal

· SA2 should do no change in TS 23.060, chapter 15.1.1.

5. Appendix, excerpts from 23.060 

5.1. 23.060, chapter “15.1.1 Charging Information“

The RNC and the Iu mode BSC 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/BSC has either discarded or forwarded to an SGSN or to another RNC/BSC. Partially transferred packets shall be handled as not transferred. The collected charging information shall be sent by the RNC/BSC to the SGSN when a RAB is released, or when explicitly requested by the SGSN. The SGSN shall indicate at RAB setup whether data volume collection and reporting for the particular RAB is required or not.

5.2. 23.060, chapter “9.2.4.1
MS Initiated PDP Context Deactivation Procedure”

The PDP Context Deactivation Initiated by MS procedures for A/Gb mode and Iu mode are illustrated in Figure 74 and Figure 75, respectively.
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Figure 74: MS Initiated PDP Context Deactivation Procedure for A/Gb mode

[image: image3.wmf]GGSN

 

3

. 

Delete

 PDP Context Response

 

3

. 

Delete

 PDP Context Request

SGSN

RAN

MS

 

1

. 

Deactivate PDP Context Request

 

4

. 

Deactivate

 PDP Context Accept

 

5. Radio Access Bearer Release

C1


Figure 75: MS Initiated PDP Context Deactivation Procedure for Iu mode

1)
The MS sends a Deactivate PDP Context Request (TI, Teardown Ind) message to the SGSN.

2)
In A/Gb mode security functions may be executed. These procedures are defined in clause "Security Function".

3)
The SGSN sends a Delete PDP Context Request (TEID, NSAPI, Teardown Ind) message to the GGSN. If the MS in the Deactivate PDP Context Request message included Teardown Ind, then the SGSN deactivates all PDP contexts associated with this PDP address by including Teardown Ind in the Delete PDP Context Request message. The GGSN removes the PDP context(s) and returns a Delete PDP Context Response (TEID) message to the SGSN. If the MS was using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the last PDP context associated with this PDP address, then the GGSN releases this PDP address and makes it available for subsequent activation by other MSs. The Delete PDP Context messages are sent over the backbone network.

4)
The SGSN returns a Deactivate PDP Context Accept (TI) message to the MS.

5)
In Iu mode, radio access bearer release is done by the RAB Assignment procedure, if a RAB exists for this PDP context.

6)
In A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in subclause "BSS Context".
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