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Abstract of the contribution: This paper discusses the issue where some packets are discarded after the charging record is determined.
1. Discussion
In the UPCON work item scope, two congestion mitigation approaches have been discussed, the RAN-based approach and CN-based approach. In the RAN-based approach, RAN nodes mitigate congestion without notifying their congestion status to other entities. On the other hand, in the CN-based approach, CN nodes such as P-GW mitigate RAN congestion based on congestion notification from the RAN. Due to the nature of congestion notification and mitigation, the RAN- and CN-based approaches have respectively been termed proactive and reactive approaches.
RAN-based congestion mitigation usually means in practice that congested RAN nodes defer the transmission of packets or even discard some packets. If RAN-based congestion mitigation depends on discarding packets, over-charging problem may arise as shown in the following figure.
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The problematic scenario is as follows:
1. User data arrives at P-GW for a given UE. A charging record is created in CN nodes.

2. RAN congestion level increases. The RAN starts congestion mitigation, i.e., packet dropping. 

3. User data arrives at the congested RAN. The packets are discarded due to the congestion.

4. The situation where the packets have been charged in spite of not being transmitted occurs.

It is noted that packet dropping in RAN after counting charging records may happen occasionally in the currently deployed wireless system (i.e., the system without considering UPCON) due to the nature of error-prone and capacity-limited wireless medium [1]. However, such situations may not be serious to users/operators. Without UPCON consideration, the RAN node may drop packets very rarely and independently so that the effect of packet dropping can be fairly distributed to all users. As a result, the number of dropped packets per user would not be large. This makes the charging problem in the existing system relatively insignificant.
Observation #1. Some user packets may be dropped in RAN nodes after charging records have made in CN nodes.
On the other hand, in UPCON scenarios, the problem may be more serious. If a RAN node discards packets based on some criteria, such as user subscription or service type, packet dropping can be concentrated to only a small or selected portion of users/services (e.g., user with the lowest subscription level). In this case, number difference between incoming packets counted in the CN nodes and those actually transmitted packets from the RAN node may be huge. That is, some users may have to pay for services that they do not receive.
Observation #2. If UPCON solutions (e.g., subscription/service based traffic prioritization) are adopted, some users may suffer from considerable over-charging.
2. Proposal
Proposal: It is proposed to add the concern on the charging aspect for RAN-based solution(s) in TR 23.705, based on the above observations.
3. Reference
[1] “Can we pay for what we get in 3G data access?” by Chunyi Peng et at., ACM Mobicom 2012.
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