3GPP TSG SA WG2 #27
   S2-022913

Beijing, China, 14th – 18th Oct 2002


Source: 


Samsung
Title:



Volume-based charging for individual subscriber

Agenda item:

10.4 MBMS

Document for: 
Discussion and Decision

1. Introduction

It is required that the volume information for individual subscriber be collected in the charging mechanism of MBMS in the TS 22.146. However, due to the unreliable characteristic of MBMS, The network side can not estimate the relative precise data volume for each subscriber. It will bring forth the inaccurate charging for the individual subscriber, if the charging mechanism in the GPRS is deployed into the MBMS. Consequently, the volume-based charging for individual subscriber must involve the UE’s participation. The UE should count the data volume it has received successfully and report to the SGSN to accomplish the charging purpose. To guarantee the data volume that the UE has counted not lose accidentally, the UE must report the data volume it has received successfully to the SGSN periodically. This nonetheless leads to another two concerns:

· Congestions occur in the UTAN side and Iu interface. So many UEs are needed to report their data volume they have received. There is a possibility that some UEs’ reports are carried out simultaneously. This determinately leads to the congestion in the UTRAN side and Iu interface.

· Processing burden is imposed on the SGSN. In a very short period, so many UEs have direct interaction with SGSN. Some signalling must be processed by the SGSN. This imposes a heavy burden on the SGSN, which limits the SGSN capability of processing signalling for other concurrent service. 

To solve aforementioned problems, a method called two-phase volume counting method is proposed in this contribution.

2. A two-phase volume counting method 

2.1. The method description

In this method, the reporting of the data volume that a UE has received successfully is separated into two phases (figure 1). In the first phase, UEs report the data volume to the RNC which they belong to instead of reporting to the SGSN directly. It is the RNC’s responsibility to retain the data volume records of all UEs. In the second phase, the SGSN queries the UEs’ data volume records before this UE’s MBMS context is to be deleted in SGSN. One or many UEs’ records can be retrieved simultaneously by one query signalling. This can bring down the congestion in the Iu interface and the SGSN burden effectively.
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Figure 1: the structure of the two-phase volume counting method

To store the data volume record of each UE, there should be a MBMS context for each UE in the RNC. A field for data volume accumulation is required in this context. Every time a data volume reporting signalling message arrivals, the value of data volume of this UE is updated into this field. In the second phase, when a SGSN queries the data volume a UE has received successfully, the value of this field is then reported to the SGSN by the RNC’s response signalling message.

There are two kinds of timers are needed in this method. In the UE side, a timer should trigger the UE’s data volume report periodically. The data volume value in the report message is an accumulative value of the whole data volume that the UE has received successfully. However, when each MBMS-CDR for this UE is to be closed in the SGSN, this value is reset to zero in the UE. Every time the RNC receives one UE’s data volume report signalling message, it updates the data volume value for this UE. In the RNC side, a timer is set for each UE’s data volume reporting signalling message. Every time the RNC receives the reporting signalling message, RNC resets the timer. When a UE’s reporting signalling message is lost accidentally and the timer for this UE expires, then the RNC can determine that this UE is in an abnormal state and report to the SGSN to terminate this UE’s MBMS service.  

2.2. The detailed procedure

The figure 2 depicts the detail procedure of the two-phase volume counting method.
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Figure 2: the procedure of the two-phase volume counting method

· phase 1 of the 2-phase volume counting method

· 1 After a fixed time period, the UE initiates the data volume report. 

· 2 UE sends the Data Volume Report message (UE id, MBMS service id, data volume) to the RNC. 

· 3 RNC updates the data volume value with the new value in the MBMS context for this UE. 

· 4 RNC resets the timer for this UE.

· 5 The above procedures repeat periodically

· phase 2 of the 2-phase data volume counting method

· 6 When the SGSN detects that the MBMS-CDR for this UE (maybe with some other UEs together) is to be closed, it is the time that the SGSN should retrieve the data volume value for this UE (maybe with some other UEs together).

· 7 The SGSN sends the Data Volume Request message (UE id list, request reason, MBMS service id) to RNC to get the data volume value for all the required UEs. The UE id list parameter contains the multiple of UE ids, in which the SGSN is interested. The request reason can be used to identify whether the MBMS-CDR closure is for the termination of the MBMS service or other reasons (such as UE’s inter-SGSN mobility etc.). This parameter has relation to the step9

· 8 RNC sends the Data Volume Response message (Data volume list, MBMS service id) to the SGSN. In this message, one or multiple data volume value can be send to SGSN.

· 9 If request reason in the Data Volume Request message in the step7 isn’t for the termination of the MBMS service, the RNC will send the Data Volume Reset message (UE id, MBMS service id) to the specific UE to notify the UE to recount the data volume from scratch.

2.3. The advantages

This method has the following advantages:

· Through this method (2-phase data volume counting method) in this contribution, a relative accurate data volume for the specific UE can be obtained in the MBMS service. 

· This method can reduce the uplink signalling effectively in the Iu interface because there is no direct report signalling message in the Iu interface in this method.

· This method can reduce the signalling processing burden in the SGSN in concert with decreasing Iu signalling. The SGSN only asks for the data volume information for one UE when this information is needed.     

· This method is flexible and can be incorporated into the current MBMS architecture easily without tremendous modification.

3. Proposal

It is proposed that this method be a choice of the volume-based charging for individual subscriber and write into the clause 8 of TR 23.846.
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