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1. Introduction

This contribution proposes the conformance requirement for volume dependent charging in IP domain, and points out the potential problems associated with the current charging mechanisms.  Also, it proposes new mechanism which satisfies the conformance requirement.

2. Conformance Requirement
For IP domain services, several charging schemes (e.g. fixed rate charging, time dependent charging, and volume dependent charging) can be considered dependent on IP market trends and operators’ requirements.  Especially, volume dependent charging will be one basic scheme for IP services, since the value of a lot of applications for IP services can be characterized by its data volume.  In this case, the charging for customers shall be calculated based on the packet volume which the customers can definitely receive.  Therefore the conformance for counting those packets shall be supported.

From operator’s point of view, the packet fees which customers must pay for shall be equal to what they really receive.  Even in the worst scenarios such as system congestion or system failure, there should not be the case where customers are charged more than what they can actually get.  If the customers are charged more than they really receive and customers recognize those situations, operators may lose their credit and it may be difficult for operators to continue the IP services based on volume based charging.  As a result, IP services may not be accepted by mobile commuties.

3. Discussion

Since the LLC layer dose not any more exist in the 3GPP/UMTS IP domain, only RNC can identify the actual number of packet volume which UE can definitely receive through RLC functionality.  On the other hand, the charging function itself is located at the 3G-SGSN.  In order for 3G-SGSN to provide the volume dependent charging based on acknowledged packet, the RNC shall notify 3G-SGSN of the information related to packet volume.

There are two alternatives for notifying 3G-SGSN of the above information.

Alt1. RNC notifies 3G-SGSN that any problems within UTRAN which causes loss of data addressed to a UE.  In case that the RNC can not get any acknowledgement for the packet addressed to a UE, RNC notifies 3G-SGSN of the loss packet. (Figure.1)

Alt2. RNC counts the packet volume for which RNC can get the acknowledgement from a UE.  If necessary (e.g. call release, SRNS relocation, etc.), RNC notifies 3G-SGSN of the counter value, and then 3G-SGSN can charge the packet. (Figure.2)

As stated in section 5.7.3 of 23.920 (refer to S2-99507), Alt1 is currently assumed to be used.  However, this alternative has several drawbacks compared to Alt.2 as shown below.

(1) In some cases (e.g. system congestion or system failure happen), the signals over Iu or between UE and RNC can disappear.  Then, the customers are charged even though they can not receive the packet. (See Fifure.3,4)  This means the customers have to pay for the packet more than what they can actually get.  As stated in section2, this situation shall not be allowed.

(2) In case of user data retrieval in 3GPP/UMTS and at GSM-UMTS hand-over (23.121 sec 4.2.2.1.2 & sec.4.2.2.1.4), 3G-SGSN shall decrement charging counters to avoid double charging problems.  This will complicate the procedure for hand-over, and may cause double charging problems in some cases (e.g. system congestion or system failure occurs)

(3) Even though RLC provides the retransmission and acknowledgement capabilities, there is high possibility for packet date to be lost due to the change of radio environments.  In such cases, traffic over Iu interface for notifying 3G-SGSN of the loss packet will increase dramatically.

If Alt2 is applied, the drawbacks mentioned above will disappear.  In any cases over counting problems will never happens, since 3G-SGSN charge the packet volume based on the counter value sent by RNC.  In particular, in case of (2) there is no need for 3G-SGSN to decrement charging counters since 3G-SGSN does not charge until it gets the counter value from RNC.  Therefore, the hand-over procedure can be simplified.

4. Proposal

1. It is proposed that the following section be included under the section 4.2.2 of 23.121 v3.0.0

4.2.2 Iu User Plane

· For IP domain, successfully transferred data volume addressed to a UE shall be temporally counted by RNC and are notifies to 3G-SGSN any time when necessary.

2. It is proposed the hand-over procedure be modified as attached CR.
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