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1   Introduction

In the SI on RAN sharing, it was agreed to include a study on resource reporting for different PLMN.
2   Background

The scenarios described in [1] are as follows:
In a network sharing scenario, an E-UTRAN should be able to collect measurements of network resource usage per QoS profile separately for each PLMN in the shared network for inter-operator accounting purposes. The collection of the measurements should be delivered to each of the Participating Operators.

The problem is defined as follows [1]:

Existing mechanisms does not support the Participating Operators to know the actual E-UTRAN resource usage per QoS profile (e.g., QCI, GBR, …) per PLMN in the shared network.
3   Discussion
3.1   How to report

The usage of this information is to settle agreements between operators. One obvious solution would be to include this in the reporting through OAM, from where the operator can access the information and provide this to the other operators participating in energy saving. This will also be discussed in SA5, where a suitable method for transferring the information can be defined, but we need todiscuss this in the scope of RAN3 to promote what kind of measurements would be beneficial to include.

This could then be reported to OAM as frequent as the operator likes (on a daily of 15 minutes basis).

Observation 1: It is up to SA5 to define how to transfer the information to OAM, but RAN3 decides what to report.

3.2   What to report

One possibility is to report the number of transferred bits per PLMN and QoS profile. The limitation of this is that if we only report the number of bits, we do not take into account the different position of the UEs (if they are far away they will use more resources). On the other hand, the relative usage will be averaged out assuming that the UEs are moving in a similar way independent on the PLMN.

Another possibility is to look at usage of hardware resources or even the energy used per PLMN and QoS profile. But this would require that the resource unit (hardware resource or energy) is defined in the specification, which may prove difficult.
If we count the number of bits, maybe the biggest difference for the cost will be for different eNB deployments. An eNB in hot spot will probably be providing transfer of bits relatively cheap compared with bits provided in-remote locations. 
One solution for this is just to report bits per PLMN and QoS profile to OAM and then let the operators take the deployment type into account when defining the accounting between the operators participating in network sharing. 
For MDT, a set of eNB measurements have been defined in TS 36.314. Two of these are the “Data volume in DL” and “Data volume in UL”. These are defined as Amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer (DL) and successfully received (UL) in a measurement period per QCI per UE. A similar measurement could be used to aggregate the total number of bits for all UEs in the cell for different QoS profiles.
Proposal 1: Store the data volume per PLMN and QoS profile and use OAM to collect this information from different eNBs
The QoS profile (according to E-RAB QoS parameters definition in 36.413) contains:

· QCI

· Allocation and Retention Priority

· GBR QoS Information
· E-RAB Maximum Bit Rate Downlink

· E-RAB Maximum Bit Rate Uplink

· E-RAB Guaranteed Bit Rate Downlink

· E-RAB Guaranteed Bit Rate Uplink
Therefore, another question is if the report needs to be grouped according to all these QoS parameters, or if it is enough to select a subset? One possibility could for example be to only group per QCI as is done for MDT. 
Proposal 2: Discuss whether a subset of the available QoS parameters can be used for the reporting
4   Proposal

We propose:

Proposal 1: Store the data volume per PLMN and QoS profile and use OAM to collect this information from different eNBs

Proposal 2: Discuss whether a subset of the available parameters in the QoS profile can be used for the reporting
We also propose an update to the TR in the Annex.
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6   Annex – Text proposal

<- first change ->
4.x.2 Solutions:

Following high-level solutions have been identified for (a):

1) Aggregate the uplink and downlink data volume per PLMN and QoS profile and report this to OAM. The possibility of limiting the reporting of the parameters in the QoS profile (e.g. only report per QCI) is FFS
<- next change ->
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