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1 Introduction

In UMTS, the Data Volume Report function is used for the charging purpose. SGSN utilizes the unsuccessfully transmitted DL data volume per RAB per UE which is reported by RNC to correct the sending counter’s value in itself in case of the volume based charging. Based on the data volume report function, accurate charging can be achieved, i.e. only the packets that have been successfully received by the UE will be charged.
In SAE/LTE, to achieve the volume based charging, the Data Volume Report function is still needed. E-UTRAN should have the capability to report the downlink data volume information to EPC for per SAE bearer per UE on S1 interface.
This paper focuses on the implementation of Data Volume Report function in SAE/LTE.
2 Discussion
2.1 Data Volume Report function in UMTS

In UMTS system, two solutions have been discussed to realize the data volume report function:

· Solution 1: this solution utilizes the RAB Assignment procedure and the Iu release procedure to finish the data volume report function through the following steps.

· SGSN notifies RNC the RABs that need to report the data volume by the Data Volume Reporting Indication IE in RANAP RAB Assignment message.

· RNC counts the unsuccessfully transferred downlink data volume for per needed RAB.

· RNC reports the data volume per RAB per UE to SGSN in case of RAB release and Iu release.

· Solution 2: this solution utilizes the specific Data Volume Report procedure depicted in [2], which composes the following two steps.

· SGSN notifies RNC to start data volume counting for a special RAB by RANAP DATA VOLUME REQUEST message.

· RNC reports the data volume to SGSN at an appointed time.
However, only solution 1 is used in UMTS to implement Data Volume Report. Because as depicted in [2]:”NOTE: In line with TS32.200, this procedure is not used and the RNC should ignore a DATA VOLUME REPORT REQUEST message if received”, solution 2 is not used by 3GPP in any situation for the reason of significant performance impact to SGSN and RNC (see reference [6]).
2.2 Implementation of Data Volume Report function in SAE/LTE
As for implementation of Data Volume Report function in SAE/LTE, it is proposed to re-use the concept and method in UMTS, which conforms to the guiding principle of designing E-RANAP in TR3.018 [3]: “The Elementary Procedures for the functions of RANAP that are applicable also in the LTE should be re-reused with the necessary modifications per a procedure”.
Based on the guiding principle mentioned above, the Data Volume Report function for DL data transmission can be implemented in SAE/LTE through the following principles:
· The MME conveys a Data Volume Reporting Indicator to the eNB for each volume based charging SAE bearer in case the SAE bearer is established. 
· The eNB counts the unsuccessfully transferred downlink data volume and other volume counters (if needed) for per volume based charging SAE bearer.

· The eNB reports the data volume per SAE bearer per UE to the MME in case the SAE bearer is released.

However, besides the above principles, the following questions also should be resolved to implement the Data volume Report function in SAE/LTE:
Q1: Which procedures could be used by the MME to notify the eNB the Data Volume Report Indicator for the volume based charging SAE bearers on S1 interface?
Based on the principles agreed above, this indicator is indicted to the eNB in case the volume based charging SAE bearer is established. For SAE dedicated bearers, which is setup through the SAE bearer setup procedure on S1 interface, data volume report indicator can be included in SAE Bearer setup message. But for SAE default IP bearers, it is FFS because the procedure for SAE default IP bearer setup is not decided in RAN3.
Q2: Where does the Data Volume Reporting Indicator in the MME come from?
The charging rules of SAE bearer are indicated to PCEF by the PCRF function for the SAE bearer establishment (see reference [5]). The PCEF should send the relevant charging mode information to the MME to initiate the SAE bearer establishment. The charging mode information contains the Data Volume Reporting Indicator which indicates the SAE bearer is volume based charging.
Q3: Which information should the eNB count and report for the volume based charging SAE bearers?
Comparing to UMTS, we foresee that the unsuccessfully transferred downlink data volume shall also be counted and reported by the eNB for each volume based charging SAE bearer. Other counters for the DL user data for the volume based charging SAE bearer is FFS.
Q4: Which procedures could be used to convey the data volume report from the eNB to the MME on S1 interface?
The data volume report of volume based charging SAE bearers should be reported to the EPC in case the relevant SAE bearers are released. SAE bearers can be released in the following cases: 

1). Normal release at the end of the bearer service.

2). Release caused by the UE context release in eNB

3). Released at Source eNB in case of inter eNB handover with CN involved.

4). Released at Source eNB in case of inter eNB handover with CN not involved.
For the normal SAE bearer release, the SAE bearer release procedure on S1 interface can be used to report the data volume information to EPC.
When SAE bearers are released by the UE context release in eNB, the UE context release procedure on S1 interface which is FFS in RAN3 can be used to cope with data volume report function.
When SAE bearers at the Source eNB are released in case of MME/Serving SAE GW relocation, the data volume information can be reported to EPC through the response message of resource release in the Relocation procedure.

The data volume report in case of inter eNB handover with CN not involved is discussed in section 2.3 for the special reason that this case is existed only in SAE/LTE. 
2.3 Data Volume Report during intra-LTE handover

In X2 HO with no CN involved, the SAE bearers in the source eNB are released by the release resource message which is sent from target eNB. Therefore, the Data Volume Report for the released volume based charging SAE bearers can not be sent to EPC based on the principles agreed in section 2.2. 
Two possible alternatives to address this issue are shown here.
Alternative 1: The source eNB reports the data volume information to EPC directly by adding an E-UTRAN initiated Data Volume Report procedure on S1 interface for the handover case.
Alternative 2: The source eNB sends the data volume information to the target eNB through X2 handover procedure, and the target eNB can report this data volume information to EPC when it communicates with EPC.
Comparison

We think alternative 2 has many problems with it. 

Firstly, it’s the in-accuracy. After the HO Request is sent from source eNB to target eNB, there’s still DL data from SAE GW to source data, because the core network doesn’t know that the HO is ongoing at RAN side. So this part of data cannot be counted. Moreover, if the UE moves among multiple eNBs, the cumulative counting will also cause accuracy problem. 

Secondly, we think the data volume reporting should be in time as much as possible. But using alternative2, if the UE moves among multiple eNBs, it just cumulates the information and cannot report in time, which also cause in-accuracy problem.

Thirdly, it cannot separate the data volume counting and reporting for the bearer via source eNB and target eNB. We think it should be separated counted and reported separately, especially for UE moving between Home eNB and macro cell, where the charging rule maybe different.

But for alternative 1, it can solve all the problems mentioned above while indeed introducing a signaling message. But this message is not designed to be integrated into HO procedure, it only works when there’s the requirement to do data volume counting for a specific UE. 

Based on the above comparison, we think alternative 1 is the only way to do data volume reporting for HO. 
It is proposed that alternative 1 should be selected to deal with the X2 handover case for the Data Volume Report function. 
3 Conclusion and Proposal

It is proposed for RAN3 to discuss the requirement of Data Volume Report, and to agree that: 
(1) re-use the concept and method of data volume report in UMTS with some necessary modification:

· The MME conveys a Data Volume Reporting Indicator to the eNB for each volume based charging SAE bearer in case the SAE bearer is established. 

· The eNB counts the unsuccessfully transferred downlink data volume and other volume counters (if needed) for per volume based charging SAE bearer.

· The eNB reports the data volume per SAE bearer per UE to the MME in case the SAE bearer is released.
(2) and an E-UTRAN initiated Data Volume Report procedure is defined to report the relevant data volume information for the volume based charging SAE bearers in case of X2 handover.
The corresponding modifications for TS 36.300 are provided in an additional CR in TDoc R3-070853. 
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