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TSG S2 is currently working on the capability of different entities to correctly determine the amount of data sent for volume based charging purposes (even in case of e.g. SRNS relocations) in the IP domain services. 
The source of divergence between packet counters in different network entities is described in the folloowing. Packet counter instead of number of octets is chosen for description reason. The problems are valid for the octet counter, too. 
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Uplink packet counters:
A, B, C, D, E

Downlink packet counters:
V, W, X, Y, Z

Packet loss probabilities:
p, q, r, s

The probability of loosing packets at radio transport is p which mainly depends on the residual error rate of the acknowledged RLC protocol. The probability that a packet is lost or corrupted at Iu transfer is q. The packet loss/corruption probability for the UMTS packet backbone is r and for the external network (Internet, Intranet) it is s. The dropping probability of packets within the network entities is not taken into account for simplification.

If any indicated network entity counts the packets it has successfully transferred following relations for the uplink counter applies under the conditions set above:

B = A * (1-p);  C = B * (1-q);  D = C * (1-r);  E = D * (1-s)

From that derives:  A  (  B  (  C  (  D  (  E

For the downlink counter applies:

W = V * (1-s);  X = W * (1-r);  Y = X * (1-q);  Z = Y * (1-p)

From that derives:  V  (  W  (  X  (  Y  (  Z

These consideration indicate that the information about transferred data volume is different in the network entities. SA2 asks for guidelines to which degree of accuracy the counter of the user equipment have to be compliant with the counter in the network that are used to bill the user.

It has to be noticed that higher requirements for the conformance of the counter will require additional functionality within the UMTS network increasing network costs. And, it should be taken into account that exact compliance between all counters can not be guaranteed at all because of different error detection schemes at UMTS protocols and at user protocol layers. Also the data to be counted within the UE would need to be specified clearly. Especially in the uplink direction the successful transfer of data counted within UMTS towards the TE in the external network depends on the reliability of the external network which is out of scope for UMTS.

Also, the agreed functional distribution within the UMTS shall be considered. Charging capabilities are located according to current state of work at 3G-SGSN, not RNC, as the same as GPRS. On the other hand, LLC layer, which provides acknowledgement and re-transmission capabilities over SGSN and UE in the GPRS, is removed, since RLC layer can provide the same capacities over RNC and UE. If volume based charging for IP domain services needs to be considered, some procedures between 3G-SGSN and RNC may be required in order to charge for only the acknowledged packets for the down link.
In order to evaluate the alternatives, S2 seeks for guidance on conformance requirements for volume based charging from S1 and S5. S2 seeks urgent comments on the above issues in order to specify the necessary procedures for R99.














































