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1   Introduction
During RAN3-89bis data volume reporting for LTE RAN sharing was discussed and aspects concerning data volume filtering criteria as well as reliability of information collected via the new counters were considered.

A proposal on how to improve reliability for the new data volume counters was presented in [1]. However, during discussions it appeared that more details are needed on why reliability is connected to the definition and granularity of counters.
This paper presents an overall view of data volume reporting for RAN sharing where counters granularity and counters reliability is taken into account.

2   Reliability and Granularity of RAN Sharing Data Volume Counters

During the analysis of solutions for LTE RAN sharing data volume counters the issue of complexity due to the number of filtering parameters was discussed.
A high number of filtering parameters implies that an eNB has to carry out more processes to check if a packet fulfils all possible filtering criteria. Also, an eNB would need to keep track of more data volume reports as well as storing them and transmit them to OAM. Depending on the number of activated filtering criteria, the counter generation process could be more or less intense. 
The latter implies that with a high number of filtering criteria in place the processing power and memory capacity of an eNB (typically at layer 2) will be at higher risk of saturation. Such situations of resource saturation may imply that PM counters are not processed correctly and therefore are deemed “corrupted”, in which case they are tagged with a “suspect flag”.

Observation1: A high number of filtering criteria implies a more processing and memory intensive job for the eNB and may result in a higher number of “suspect flags” on PM counters
Within the context of LTE RAN sharing operators have expressed the wish of collecting data volume reports on the basis of a wide range of QoS parameters because this would give the possibility to enable new cross operator business models where the operator managing the shared RAN can bill participating operators on the basis of used data volumes and QoS levels associated to them. Such new counters may also be used to monitor the traffic consumed per QoS profile and to dimension the shared RAN accordingly.
It is likely that each operator will adopt specific billing models where specific QoS settings would be billed in a different way. For example: some models could be based on billing differentiation based on GBR target rate; some others could be based on billing differentiation based on ARP value; some other schemes could consider a combination of QoS parameters.

The main aspect of this use of data volume reports is that they will provide important information to allow operators managing the shared RAN to bill participating operators or to dimension the RAN accordingly. For this reason such reports should be granted better reliability because errors affecting the reports would invalidate a whole report period, which could be of 15 minutes up to hours or more.
Observation2: It should be possible to grant higher reliability to QoS based data volume reports for LTE RAN sharing in order to reduce the risk that cross operator billing is affected by corrupted counter reports. 
In order to grant better reliability to data volume counters it should be possible to provide the eNB with a prioritisation indication for a subset of counters. It could be questioned whether an indication of such higher priority is needed, given that an eNB could consider all RAN sharing data volume counters as high priority. In reply to that it should be noted that such approach would be suboptimal because it would imply to prioritise the full range of up to 200 counters, while the counters that will be essential for billing may be much less in number. 

In fact, it could be easily imagined that an operator managing a shared RAN could bill participating operators on the basis of overall data volumes and on the basis of data volumes per GBR range, while other data volumes are used to monitor what level of QoS is used and eventually to refine SLAs.
Therefore, it would be useful to allow an operator to indicate which subset of the 200 counters list should be prioritised by the eNB in order to achieve better reliability and a lower number of suspect flags for such counters. This approach would enable optimal management of resources at the eNB because only a specific subset of the overall counter range will have to be treated in a prioritised way. At the same time this approach would improve the reliability of information the operator would need for special usage such as billing. Once an eNB is configured with the number of counters in need of higher reliability it is up to the eNB implementation how such reliability is achieved and what level of reliability to guarantee.

Proposal1: It is proposed that the solution for data volume reporting in LTE RAN sharing is enhanced with an indication to the eNB of which subset of the maximum range of counters need to be granted higher reliability. It is up to eNB implementation how to ensure such reliability and what reliability level to guarantee.
If the framework above is adopted, it would be feasible to also adopt the data volume filtering granularity operators are requesting. Namely, because the eNB would know which of the counters need to be prioritised it would be possible to manage eNB resources so to improve the prioritised counters’ reliability and to serve other counters with remaining available resources. In other words, a high number of data volume filtering parameters will only affect resources of the non-prioritised counters, which are not used for billing and which is acceptable given the nature of PM counters as explained in the LS reply from SA5 in [2].

Therefore, if opportune prioritisation indication is provided to the eNB it would be possible to support data volume reporting on a per PLMN, per UL/DL traffic direction and per one or more of the following parameters:

· QCI value

· GBR Range

· ARP value

Proposal2: It is proposed to adopt a full data volume reporting solution consisting of data volume prioritisation indication at the eNB and data volume collection based on per PLMN, per UL/DL and per some or all of QCI, GBR Range and ARP parameters
3   Conclusion 
In this paper it was explained how counters reliability plays an important role in the newly proposed data volume reports for RAN sharing. It was pointed out that high granularity of data volume counters may increase the processing load at the eNB and decrease reports reliability. However, such reliability problem can be solved by allowing the eNB to receive an indication of prioritization for the counters the operators will use for special usage such as billing.
The two observations below capture these points:

Observation1: A high number of filtering criteria implies a more processing and memory intensive job for the eNB and may result in a higher number of “suspect flags” on PM counters

Observation2: It should be possible to grant higher reliability to QoS based data volume reports for LTE RAN sharing in order to reduce the risk that cross operator billing is affected by corrupted counter reports. 

In order to provide a solution that allows both full granularity and targeted reliability the following proposals are made:

Proposal1: It is proposed that the solution for data volume reporting in LTE RAN sharing is enhanced with an indication to the eNB of which subset of the maximum range of counters need to be granted higher reliability. It is up to eNB implementation how to ensure such reliability and what reliability level to guarantee.

Proposal2: It is proposed to adopt a full data volume reporting solution consisting of data volume prioritisation indication at eNB and data volume collection based on per PLMN, per UL/DL and per some or all of QCI, GBR Range and ARP parameters.
In line with the above proposals it is suggested to agree to the draft LS to SA5 in R3-152666.
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