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1 Introduction
RAN2 received an LS from RAN3 on RAN Sharing Enhancements for LTE in [1] asking for RAN2 feedback on resource usage reporting. The text from the LS is pasted below:
	Within the context of the Rel-13 WI on RAN Aspects of RAN Sharing Enhancements for LTE, RAN3 has been discussing solutions for resource usage reporting. Such reporting requires aggregating the transmitted data volumes based on per PLMN ID and per UL/DL, and some or all of the following criteria: per QCI, per GBR bands and per ARP. The maximum number of data volume reports collected is limited to 200.

Data volume reports for the DL/UL direction of a GBR bearer are collected within a given DL/UL GBR band if the DL/UL E-RAB guaranteed bit rate is within a configured DL/UL range delimited by a minimum and maximum value. The GBR bands shall be five in number for DL and five in number for UL. GBR bands shall be non-overlapping and configurable. The configured set of GBR bands applies to the whole RAN and to all PLMN IDs in the RAN.

The reporting requires eNB configuration, identification of the traffic associated with the above criteria and provision of the information to OAM.



We think eNB configuration and provisioning of the information to OAM is outside the scope of RAN2. In this contribution we discuss the feasibility of resource usage reporting in terms of identification of the traffic associated with the criteria mentioned in the LS and propose a response to RAN3/SA5.  
2. Discussion
SA1 requirement mentions the need of resource usage recording by the hosting provider for the UEs belonging to participating operator sharing the E-UTRAN. 
[The text below is taken from RAN3 way forward R3-151277 including operator arguments of resource usage reporting based on QoS]
	SA1 requirement

to facilitate interoperator accounting between Hosting E-UTRAN Operator and Participating Operator, the Hosting E-UTRAN Operator needs to record E-UTRAN resource usage by UEs of the Participating Operator. The following requirements apply: 

A Hosting E-UTRAN Operator shall be able to collect events supporting the accounting of network resource usage separately for each Participating Operator. Collected events may be delivered to the subscriber's Participating Operator.

This includes:

-        start of service in the Shared E-UTRAN for a UE of the Participating Operator,

-        end of service in the Shared E-UTRAN for a UE of the Participating Operator.

From the same specification it is stated in 4.2. that:
Service capabilities consist of bearers defined by QoS parameters and the mechanisms needed to realise services.
In section 4.2.1 we can see the following :
The provision of services and service capabilities that is possible to offer in a network shall not be restricted by the existence of the network sharing It shall be possible for a core network operator to differentiate its service offering from other core network operators within the shared network.

It shall be possible to control the access to service capabilities offered by a shared network according to the core network operator the user is subscribed to.

Hence, the operators believe that:

1)
In this scenario a service is identified by QoS parameters

2)
No limitations on services capabilities that is no limitation can apply in a RAN sharing scenario

The bearer level QoS parameters can be found in 3GPP TS 23.401.

No agreement on option of filtering criteria yet


Observation 1: Resource usage reporting per participating operator is required to fulfil SA1 requirement. 

RAN3 is discussing different options related to resource usage measurement and which combination of GBR band, QCI and ARP in the usage report will be included is FFS in RAN3. RAN3 has introduced GBR bands and defined in the LS as:

	Data volume reports for the DL/UL direction of a GBR bearer are collected within a given DL/UL GBR band if the DL/UL E-RAB guaranteed bit rate is within a configured DL/UL range delimited by a minimum and maximum value. The GBR bands shall be five in number for DL and five in number for UL. GBR bands shall be non-overlapping and configurable. The configured set of GBR bands applies to the whole RAN and to all PLMN IDs in the RAN.


Only per QCI measurements are currently supported in 36.314 and GBR band and ARP do not exist. The proposed data volume measurement shall be collected based on the selected PLMN ID, classifying the received GBR to a particular GBR band, classifying associated QCI and ARP of the bearer.
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Figure above represents six PLMN IDs, five GBR bands for either UL or DL, six GBR QCIs and 16 ARP levels leading to 2880 combinations for either UL or DL or 5760 in total for UL as well as DL. This is the number of combinations if we pick one value from each category above. However, in theory there could be 2^38 combinations if you consider things like, for example “PLMN#3 + DL GBR Band2 + Any QCI + Any ARP”. This is just one example based on certain assumptions like e.g. including only GBR QCIs and representing the combinations with a bitmap. Other combinations and values are not ruled out.  
RAN3 agreed to have maximum number of counters restricted to 200 and still discussing different options on representing a counter
Option 1: counter= 1 triplet (set of qcis, set of ARP, set of gbr bands) 
Option 2: counter = set of triplets (qci, arp, gbr band)
Option 3: counter= per qci, or per arp, or per gbr band
Option 4: counter= 1 triplet (qci, arp, gbr band)
In summary there are 
· Maximum number of counters C (agreed by RAN3) = 200

· Maximum number of combinations N (shown in the figure) = 5760 (2880 for DL/UL) and upto 2^38 or any other value depending on requirements
How these combinations are mapped to counters is outside the scope of RAN2 and could be left to RAN3/SA5 or operators to decide.
Proposal 1: RAN2 to agree that mapping between the combination of measurements and number of corresponding counters is outside the scope of RAN2
RAN2 can provide feedback on the maximum number of counters which are restricted to 200. In our understanding, eNB shall check all counters while scheduling data in a subframe for e.g. DL and increment the relevant counter for a scheduled UE and log the resources allocated for this UE. If UE happens to be a member of more than one counter then all relevant counters shall be incremented and resource usage to be logged. This iteration has to be repeated for all UEs which are scheduled in that subframe and should be done as long as the measurement is active.

The impact of implementing 200 counters for each scheduled UE will have an impact on eNB processing capability but there is no technical difficulty in implementing 200 counters for each UE
Proposal 2: RAN2 to discuss whether the indicated maximum number of data volume reports are feasible and send a reply LS to RAN3/SA5. 

3. Conclusion

We propose RAN2 to discuss and agree following observations and proposals
Observation 1: Resource usage reporting per participating operator is required to fulfil SA1 requirement.
Proposal 1: RAN2 to agree that mapping between the combination of measurements and number of corresponding counters is outside the scope of RAN2
Proposal 2: RAN2 to discuss whether the indicated maximum number of data volume reports are feasible and send a reply LS to RAN3/SA5.

NEC will be happy to provide the response LS
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