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Source:
S2

To:

R3, S5

Liaison Statement on functional distribution for volume-based charging between RNC and SGSN

Answer to:

1. LS from R3 to S2 (S2-99A72, TSGR3#7(99)D33)
“ LS on RANAP Data Volume Reporting”

2. LS from S5 to S1, S2 (S2-99A78, TDoc S5-99-207S5)
“Conformance requirements for volume based charging for IP domain”

Introduction

S2 likes to thank S5 for the guidance on charging for IP domain and R3 for their concerns expressed on the proposed charging mechanism from an UTRAN point of view. For information for both groups, the two liaison statements are attached.

Discussion

Based on these two liaisons, S2 discussed again the principle of the volume-based charging.

S2 agrees with R3 that volume-counting in RNC provides in some specific cases a gain in accuracy, however S2 is concerned about additional complexity for the network architecture caused by splitting charging functionality as considered by R3. As there are also other inherent sources for inaccuracy of charging (protocol overheads, loss in external network and other), the gain is outweighed by the additional functionality required.

The LS by S5 indicates a similar viewpoint and identifies further implications for synchronization of RNC/SGSN counting by features such as Pre-paid, hot billing and also CAMEL 3 online- signaling.

Considering the problems identified by R3 in detail

· In case of RNC reset or RNC failure the S2 approach would lead to user overcharging

RNC reset will be recognized by the SGSN allowing for deletion of effected charging records

· In case of overflow in RNC and utilizing S2 approach, RNC can not know the amount of discarded data, which would lead again to overcharging of the user 

Flooding RNCs by data without keeping control of traffic in RNC is seen as a traffic and system engineering issue.

· In case of data forwarding during relocation various situations would lead to inaccurate data reportings if S2 assumption is used (see R3-99C25 for further information)

At forwarding of data the correction of the volume counter is also assured by the S2 proposal by sending correction reports.

Conclusion

Therefor the discussion taking into account various aspects confirmed the earlier decision by S2 (23.121v3.1.0 Chapter 4.2 + CR 047):

· Charging functionality is located at the 3G-SGSN.  On the other hand, only RNC can identify the actual packet volume successfully transferred to a UE.  In order for 3G-SGSN to provide the volume based charging for IP domain, the standard shall support the following procedures over Iu interface.

· The RNC indicates the volume of all not transferred downlink data (discarded or forwarded to a2G-SGSN) to the 3G-SGSN so that the 3G-SGSN can correct its counter.  Partially transferred packets are handled as not transferred.

· The RNC delivers to the 3G-SGSN the discarded or forwarded volume accumulated over an implementation dependent time and not per discarded or forwarded packet.

· The 3G-SGSN can ask the RNC to provide the volume of buffered downlink data to correct its counter at any time the 3G-SGSN wants.
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Liaison Statement

To: 
TSG S2,TGS S1
Source: 
TSG S5
Title:
Reply to Liaison Statement: 


Conformance requirements for volume based charging for IP domain, TDoc S2-99663
TSG S5 has reviewed the proposal put forward by TSG S2. Our understanding is that under normal operating conditions the packet counters of the 3G-SGSN should have the correct value of data volume transferred or received by the UE. Under abnormal, erroneous conditions the RNC may be unable to transfer the downlink data towards the UE.

SA5 needs to better understand the behaviour of the 3G-SGSN using GTP-U. With the removal of LLC, can GTP-U and RLC provide a reliable transfer of data towards the UE. How much data could be buffered in the RNC and under what condition will this buffered data be lost. SA5 is concerned with the increased signalling introduced by the 3G-SGSN requesting the RNC for volumes of data. This is exaggerated when CDR’s are produced in shorter intervals (more real time and more event based) to furnish Pre-paid, hot billing and also CAMEL 3 online- signalling. 

Further it is believed that precise synchronisation of volume counts between RNC and 3G-SGSN could be difficult. 

CDR data volume counts do not represent exactly the transferred volume of user data. For instance  the data volumes will include protocol overheads in the core network ie, IP, TCP, as well as end to end TCP/IP retransmissions. All of this increased volume is not visible to user applications.

With these inaccuracies in volume counts, SA5 need to understand if the loss of buffered data at the RNC is significant (in frequency and size) by comparison to the discrepancies already recorded within the CDR volume counts. 
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_________________________________________________________________________________

Title: 
LS on RANAP Data Volume Reporting

To:
3GPP TSG SA WG2

CC: 


Source: 
TSG RAN WG3

In Sophia Antipolis RAN WG3 meeting Iu RANAP procedures required to report transmitted downlink data volume  to PS domain CN were approved. The approvement of these procedures was made unanimously while recognising the fact that the approved RANAP procedures were not fully in line with assumptions in S2.

The principal difference between the R3 approved procedures to the working assumption in S2 is that instead of the amount of unsuccessfully transmitted data volume the successfully transmitted data volume is reported from UTRAN to CN.

The main reasons to accepting this principle against the working assumption of S2 were:

· In case of RNC reset or RNC failure the S2 approach would lead to user overcharging

· In case of overflow in RNC and utilising S2 approach, RNC can not know the amount of discarded data, which would lead again to overcharing of the user 

· In case of data forwarding during relocation various situations would lead to inaccurate data reportings if S2 assumption is used (see R3-99C25 for further information)

RAN WG3 would like SA WG2 to reconsider the SA WG2 working assumption and recommends that the S2 documentation would be aligned with the Non Italic text concerning data volume reporting in Annex1, which was agreed in 3GPP RAN WG3 september meeting  for TS 25.413. 

Annex 1 <to the attached R3 liaison statement>:

[Following principles were agreed in R3 September meeting : 

For RAB assignment procedure the PS domain CN shall be able to define whether for a RAB the data volume calculation and reporting is required or not (Modification to RAB ASSIGNMENT REQUEST message). 

Also the PS domain CN should be able to request at a give time the data volume information from UTRAN and UTRAN should be able to report the data volume (New RANAP procedure: Data Volume Report). Also when the RAB is released UTRAN shall be able to report the data volumes (modifications required to messages Iu Release Complete and RAB Assignmnet response).]
[Following Non Italic text was approved in R3 September meeting ]

RANAP: Data Volume Report Procedure  (Only for PS domain)

Data Volume Report procedure is used by the PS Domain CN to request the transmitted DL data volume for specific RABs. The procedure uses connection oriented mode of the signalling bearer. 

Procedure is initaited by CN by sending DATA VOLUME REPORT REQUEST message to UTRAN. Message contains the list of RABs for which the data volume report shall be issued. 

At reception of this message UTRAN shall produce the DATA VOLUME REPORT message indicating the amount of successfully transmitted downlink data for the addressed RABs since the last data volume indication to CN. UTRAN shall also reset the data volume counter for the reported RABs. UTRAN shall send the DATA VOLUME REPORT message to CN.
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Figure 1. Data Volume Report Procedure.

RANAP Messages additions

RAB ASSIGNMENT REQUEST


Information element
Reference
Type

Message type

M

Bearers x n to be setup or modified

C1

    RAB ID

M

    NAS Binding Information

M

    RAB parameters

M (1)

    Data Volume Reporting Indication

M (2)

    User Plane mode

M

    Transport Address

M

    Iu transport association

M

    Priority level and pre-emption indication

O (2)

    Bearer linking

O

Bearers x n to be released

C1

    RAB ID

M

    Cause

M


(2) Only for PS Domain

RAB ASSIGNMENT RESPONSE

Information element
Reference
Type

Message type

M

Location Identifier

O

Bearers x n established or modified

C1

    RAB ID

M

    RAB parameters

O (1)

    Transport address

M (2)

    Iu transport association

M (2)

Bearers x n released

C1

    RAB ID

M

    Transmitted DL data volume   

O

Bearers x n queued

C1

    RAB ID

M

Bearers x n failed to establish or modify

C1

    RAB ID

M

    Cause

M

IU RELEASE COMPLETE

Information element
Reference
Type

Message type

M

RAB Data Volume report x n 

O

    RAB ID

M

    Transmitted DL data volume   

M

DATA VOLUME REPORT REQUEST

Information element
Reference
Type

Message type

M

RAB Data Volume report x n 

M

    RAB ID

M

DATA VOLUME REPORT

Information element
Reference
Type

Message type

M

RAB Data Volume report x n 

M

    RAB ID

M

    Transmitted DL data volume   

M

Definitions for the new RANAP Information elements

Data Volume Reporting Indication

This IE indicates whether or not RNC shall calculate the successfully transmitted NAS data amount for the RAB and report the amount of data when the RAB is released.

Transmitted Data Volume

This infomartion element indicates the data volume (octets) that is successfully transmitted over the air in DL direction for the RAB.
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