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1   Introduction
During RAN3#87bis a discussion on data volume reporting enhancements for RAN sharing was conducted. 
The discussion was focused on data volume collections that could take into account GBR target rates, ARP values and QCI values. 
At the same time a number of companies acknowledged the high complexity that a loosely defined solution could have. For this reason an agreement was taken to limit the number of data volume statistics that can be collected by an eNB and reported to the OAM to 200. 
In order to limit the number of criteria according to which data volumes are collected in different statistics, there were also proposals to use GBR bands, ARP groups and QCI groups. 
This paper proposes a way forward that attempts to maintain the flexibility sought by operators for configuration of statistics collection criteria and at the same time to contain design complexity.

2   Data Volume Reporting Criteria
Bearer traffic can be filtered according to different criteria that would allow to aggregate data volumes in different buckets. For each bucket there will be a statistic that will be reported to the OAM system.

During RAN3#87bis the following filtering criteria were proposed and minuted:

“Data volume reports collect traffic per PLMN and per direction (UL or DL) and may additionally report for one or more of these criteria

· per QCI group, 

· per ARP group, 

· per GBR band”

It shall be noted that the filtering criteria “per PLMN, per UL/DL” will always be present in the data volume reports. Therefore let’s focus on the remaining criteria.

QCI is perhaps the most valuable parameter that can provide information about the QoS of traffic collected. A QCI value provides information about the traffic scheduling priority, the traffic delay budged and the limit for data loss rate. Moreover a QCI value allows to differentiate whether the traffic is GBR or non-GBR.
Given that each QCI is targeted to a specific class of services with different QoS characteristics it is believed that grouping of QCI values may not be beneficial. Indeed, if charging criteria across sharing operators foresees different billing for specific QCIs, then the best approach would be to collect data volume reports for those QCIs only. Grouping QCIs would bring the complexity of defining and managing groups and the risk of diluting information on traffic QoS.

Proposal 1: It is proposed to collect data volume reports per PLMN, per UL/DL and per QCI in order to differentiate between traffic with specific QoS characteristics
Target GBR bearer throughput has been mentioned as a parameter on which charging criteria across sharing operators could be based. However, there might be numerous GBR services, each with a different target data rate. It would not be scalable to define filtering criteria for data volume reports based on each possible GBR target rate. The latter would lead to a continuously changing set of filtering criteria (changing every time a new GBR rate is introduced) and to unpredictable design requirements (e.g. processing power and memory) due to not knowing how many different target GBR rates an operator might need.

A scalable approach that still allows to capture the order of magnitude of GBR target rates per data volumes is to apply filtering based on whether bearer traffic falls within a certain GBR target rate band, defined by specific upper and lower limits. 

Such bands shall be non-overlapping, in order to avoid that the same data are counted in more than one band.

During RAN3#87bis it was flagged by operators that such bands should be operator configurable. A different approach would be to standardise the boundaries of each GBR band and to introduce new bands when needed.
As a compromise to meet operators’ requirements it is proposed that GBR bands are operator configurable, with a maximum number of 5 bands, but that such configuration shall be valid for the whole RAN and applicable to all PLMNs in the RAN. The latter would ensure consistency in the way data volume reports are collected by all eNBs in the RAN and above all it ensures that the OAM receiving such statistics from different eNBs can aggregate them appropriately.

Proposal 2: it is proposed to collect data volume reports per GBR band, where such bands are 5 in number, are non-overlapping, configurable for the whole RAN and usable for all PLMN IDs in the RAN
Regarding ARP values it was already discussed in [1] that this parameter does not provide an indication of the QoS level for the data volumes collected. The ARP value only provides a priority level for bearer allocation and bearer retention. 

Moreover, ARP values that can be used within a shared RAN have to be agreed a priori. Indeed, the operator managing the RAN has to set ARP values for “special” services such as emergency services or in general services for which e.g. admission control would be lifted. Further, mapping between QCI and ARP is usually defined. An eNB has always the possibility to reject a bearer request if parameters like the ARP are not supported or are wrongly configured in the request. 
Hence, adding ARP in the data volume filtering criteria appears not to add major benefits. However, if ARP was added it would not be beneficial to define ARP groups. This is for the same reasons for which QCI groups are not feasible. Namely, ARP groups would incur in the cost of defining and managing the groups and it would not necessarily add value because the priority levels of different ARPs would be grouped under one class, preventing their usage for differentiated billing (e.g. special billing for one ARP value).
Proposal 3: ARP does not influence the QoS of data traffic. It is proposed to discuss whether such filtering criterion shall be added to the data volume reporting solution for RAN Sharing. If added, it is proposed to collect data volume reports per PLMN, per UL/DL and per ARP in order to differentiate between traffic with specific allocation and retention characteristics

3   How to Combine Filtering Criteria 
It was explained that data volume reports are always collected per PLMN and per UL/DL. Therefore, there would be already 12 criteria for data volume collection, as in the table below.

	Data Volume Reporting Criteria
	Data Volume

	Per PLMN 1, per UL
	X1(UL)

	…
	…

	Per PLMN 6, per UL
	X6(UL)

	Per PLMN 1, per DL
	X1(DL)

	…
	…

	Per PLMN 6, per DL
	X6(DL)


Table 1: Data Volume Reporting based on PLMN and traffic direction  

If all possible traffic filtering criteria were allowed to be used at the same time an implementation would have to support the following overall number of filtering arrays:

6[Max no PLMN IDs]*2[UL/DL]*256[Max no QCI]*15[Max no ARP]*5[GBR Bands] == 230400
Note: it could be questioned why the overall number of QCIs shall be used for the calculation above. The reason is that operators are free to define customised QCIs as well as the standard is in continuous development of new QCI values. Therefore, a robust design would have to be dimensioned for the maximum QCI range.

An overall number of filtering criteria of 230400 would imply high implementation complexity. 

It should be reminded that such high number is the result of maintaining full range of ARP and QCI values, which are believed to bring benefits to operators in terms of statistics granularity.

However, such level of filtering criteria combinations may not be needed and it may rather result in an over-complex solution. It could in fact suffice to provide data volume reports according to the following criteria:

Per PLMN ID, per traffic direction (UL or DL) and optionally with respect to one of the following data volume collection criteria: 
· Collection per GBR band

· Collection per ARP

· Collection per QCI

With the following scheme the number of filtering criteria is dramatically reduced because data volume collection would occur according to the following table:
	Data Volume Reporting Criteria
	Number of Filtering Criteria

	Per PLMN [1 to 6], per UL
	6

	Per PLMN [1 to 6], per DL
	6

	Per PLMN [1 to 6], per [UL/DL], per GBR Band [1 to 5]
	60

	Per PLMN [1 to 6], per [UL/DL], per ARP [1 to 15]
	180

	Per PLMN [1 to 6], per [UL/DL], per GBR [1 to 256]
	3072

	
	Total Number of Filtering Criteria = 3324 


Table 2: Scalable data volumes filtering criteria structure

Structuring filtering criteria as per Table 2 allows to notably reduce the implementation complexity because the number of filtering criteria that need to be defined would lower from 230400 to 3324.
Still, the filtering criteria defined as per Table 2 would allow high granularity of statistics collection. For example, an operator would be able to know the overall data volume consumed in DL in one PLMN. Within such data volume, it will be possible to know how much data was consumed for each GBR band, how much data was consumed for each ARP and how much data was consumed for each QCI. The latter would allow for accurate cross billing among sharing operators.

Proposal 4: It is proposed to specify collection of data volumes according to the following criteria:

Per PLMN ID, per traffic direction (UL or DL) and optionally with respect to one of the following data volume collection criteria: 
· Collection per GBR band

· Collection per ARP

· Collection per QCI

4   Conclusion 

In this paper recent discussions on data volume reports for RAN sharing were considered. Requirements expressed by operators in RAN3 were taken into account. At the same time solutions to reduce the implementation complexity were evaluated and presented with the aim of maintaining good statistics granularity. The following proposals were derived, which are listed for agreement: 
Proposal 1: It is proposed to collect data volume reports per PLMN, per UL/DL and per QCI in order to differentiate between traffic with specific QoS characteristics

Proposal 2: it is proposed to collect data volume reports per GBR band, where such bands are 5 in number, are non-overlapping, configurable for the whole RAN and usable for all PLMN IDs in the RAN
Proposal 3: ARP does not influence the QoS of data traffic. It is proposed to discuss whether such filtering criterion shall be added to the data volume reporting solution for RAN Sharing. If added, it is proposed to collect data volume reports per PLMN, per UL/DL and per ARP in order to differentiate between traffic with specific allocation and retention characteristics

Proposal 4: It is proposed to specify collection of data volumes according to the following criteria:

Per PLMN ID, per traffic direction (UL or DL) and optionally with respect to one of the following data volume collection criteria: 
· Collection per GBR band

· Collection per ARP

· Collection per QCI

A TP capturing the proposal above is provided in [2]
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