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1   Introduction
In TR36.856 the following conclusion is outlined regarding enhancements of data volume statistics:
“Concerning the topic of “Support for Measurement of traffic volume per QoS profile per participating operator”, aggregated DL and UL data volume are collected per PLMN and per QoS profile parameters. Depending on Sharing Operators agreement, QoS profile may be limited to a subset of standard parameters (e.g. QCI). This requires further evaluation and interaction with other groups, e.g. SA5/RAN2.”

However, it is unclear what such enhanced statistics should refer to. In this paper some clarifications are made concerning the scope of data volume statistics enhancements.
2   Discussion
In TS23.401 the following is defined as QoS profile:

“4.7.3
Bearer level QoS parameters

The EPS bearer QoS profile includes the parameters QCI, ARP, GBR and MBR”

And also (in the same section 4.7.3)

“The HSS defines, for each PDN subscription context, the 'EPS subscribed QoS profile' which contains the bearer level QoS parameter values for the default bearer (QCI and ARP) and the subscribed APN-AMBR value”

When looking at the conclusions from the SI on RAN Sharing Enhancements quoted in Section 1, it appears that data volume statistics could be collected on a per PLMN ID bases as well as on a number of QoS profile parameters.

It is worth pointing out that the purpose of these statistics is to allow visibility of the data volumes consumed by each sharing operator in a shared RAN. Such monitoring could be done on the basis of extra information that could point out the “quality” of data volumes used by each shared operator. The QCI value seems to be the parameter that best suites the purpose of capturing the extra detail on data volumes. 
In fact, by knowing the QCI value it is already possible to know whether the resources were assigned to a GBR (i.e. guaranteed throughput) or non GBR (i.e. best effort with some average maximum limitations). 
The QCI value gives also information about the priority of the traffic, its packet delay budget and packet data loss rate. The latter provides a very good understanding of the QoS applied for the resources used. 
It shall be pointed out that scheduling priority for bearer traffic is NOT specified by the ARP value, but it is specified by the priority level, which is part of the QCI assigned to the bearer. Therefore, by collecting data volumes on a per QCI level it would be possible to know with which scheduling policy the traffic was served.

Regarding the possible distinction on a per ARP value, this parameter would not add any detail on the quality level of the resources consumed by the sharing operator, but it would only indicate the level of allocation and retention with which an established bearer would be needed. Namely, the ARP value is not a parameter that indicates the quality of traffic consumed by an operator, but it is a parameter that specifies simply with which priority a bearer was admitted or retained. Therefore, ARP seems also not to be relevant for the purpose of per sharing operator data volumes.

Observation 1: In order to enhance per PLMN data volume statistics with information on QoS profiles, collection of per QCI statistics is the most effective and concise mechanism to follow.

One important issue that was discussed during the study phase was the scalability impact that per PLMN statistics may trigger.

In fact, data volumes would have to be collected: 

· per UL and per DL

· Per PLMN (up to 6 PLMN IDs can be broadcast in a shared RAN)

The above makes already a number of 12 extra statistics on top of the existing ones.

If such statistics are collected on a per QCI basis there will be the need to collect statistics for up to 9 standardised QCIs and eventually for any other QCI that the operator has defined for its own purposes.
Therefore, by collecting per PLMN, per QCI user data volumes one would introduce a total of at least 108 statistics, i.e. 2 (UL+DL) * 6 (max number of PLMN IDs in a shared RAN) * 9 (minimum number of QCIs)

It is rather clear that such an amount of statistics having to be collected and eventually reported to the OAM system would create already a considerable increase of signalling and processing. 
It is also questionable whether operators sharing the same RAN would realistically use such a large amount of statistics to cross bill each other (there would be little clarity in a bill with more than 100 items…)

It is therefore suggested to carefully consider whether any larger amount of statistics needs to be introduced and to keep in mind scalability impacts when shaping requirements for extra statistics.
Observation 2: Collection of data volumes per PLMN ID and per QCI implies collection and reporting of at least 108 statistics. Higher number of statistics would imply scalability and signalling overload issues and shall be carefully evaluated
In [1] it is argued that another important parameter to consider for collection of data volumes would be the GBR rate at which the data volume was generated. In light of the observation made above on the excessive number of statistics that may be generated, it is immediately evident that collecting data volumes on a per bearer GBR rate may not be the most scalable method. Indeed, an operator may adopt numerous GBR bearer rates, each fitting specific services. 
Let’s for example assume that an operator has a growing need to introduce more GBR rates and let’s assume that such rates are 100 in total. The overall minimum (not considering proprietary QCIs) amount of data volumes statistics to be collected would therefore be:

2 (UL+DL) * 6 (max number of PLMN IDs in a shared RAN) * 100 (GBR data rates) * 9 (minimum number of QCIs) == 10800 statistics

A much more scalable approach may be to define few GBR rate bands. Namely, to define GBR rate “buckets” with upper and lower rate limits. Each GBR rate band will be used to capture data volumes (e.g. in kB) for bearers that have a target GBR rate included within the upper and lower band limits. 
An example of such GBR rate bands could be:

	Target GBR Rate Band 1
	Target GBR Rate Band 2
	Target GBR Rate Band 3
	Target GBR Rate Band 4

	0-99Kbps
	100Kbps-499Kbps
	500Kbps-999Kbps
	above 1000Kbps


The above structure would be able to contain the complexity of the data volume enhancement solution as well as providing operators with an indication of the target GBR rate level at which data volumes were collected.

Observation 3: Adopting the concept of data volume collection on a per GBR rate band would reduce the complexity of the solution and provide operators with an indication of the GBR rate level at which data volumes were collected

3   Conclusions and Proposal
In this paper proposals outlined in the RAN Sharing Enhancement study to enhance data volume statistics to per PLMN and per QoS profile values were analysed. 
It was pointed out how per PLMN/per QCI statistics collection would provide accurate information about the amount of data/resources used by each sharing operator as well as the QoS of the resources utilised. Such enhancements imply also a rather considerable increase of statistics to be collected and reported, which may lead to scalability and signalling overload issues. These points were captured in the following observations:

Observation 1: In order to enhance per PLMN data volume statistics with information on QoS profiles, collection of per QCI statistics is the most effective and concise mechanism to follow.

Observation 2: Collection of data volumes per PLMN ID and per QCI implies collection and reporting of at least 108 statistics. Higher number of statistics would imply scalability and signalling overload issues and shall be carefully evaluated

Observation 3: Adopting the concept of data volume collection on a per GBR rate band would reduce the complexity of the solution and provide operators with an indication of the GBR rate level at which data volumes were collected
In light of the above it is suggested to agree to the following proposal 

Proposal: RAN3 should consider to enhance data volume reporting for RAN sharing scenarios to per PLMN, per QCI and possibly per GBR rate band in order to provide enough information on the QoS of resources consumed by sharing operators while containing the amount of statistics collected and reported
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