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1
Introduction

During RAN3#83bis good progress was made towards studying aspects of RAN Sharing Enhancements for LTE and a new version of TR36.856 was produced in [1]. This paper analyses the topics pending conclusion in TR36.856 and suggests a way forward in closing the study.
2
Conclusions on RAN Sharing Enhancements Study
TR36.856 presents three main aspects up for investigation and listed as follows:

1) Support for per Operator based Overload Procedure
2) Support for MLB in RAN Sharing

3) Support for Measurement of traffic volume per QoS profile per participating operator
2.1 Support for per Operator based Overload Procedure

Discussions on this scenario revealed that two possible solutions are available:
a) Existing PLMN Identity IE of GUMMEI IE included in Overload Start/Stop procedure can be used as a per PLMN indication of the overload start/stop.
b) Using a new IE to indicate what PLMN-IDs a single Overload Start/Stop trigger pertains 
It is clear that solution a) is able to address the requirements of the scenario and provide MME overload information on a per sharing operator basis. Solution b) may be able to achieve the same objective but with the consequence of standardization and implementation impacts, besides duplication of functionalities and signaling with respect to current procedures. Therefore the following is proposed.

Proposal 1: It is proposed to conclude to the study of the “Support for per Operator based Overload Procedure” topic by stating that existing Overload Start/Stop mechanisms fulfil the requirements to support RAN and CN sharing scenarios.

2.2 Support for MLB in RAN Sharing

This topic was advanced to the point that it was acknowledged that per sharing operator load reporting might be a suitable enhancement, as highlighted by the proposed solution in TR36.856:

1) Load balancing among Shared neighbour cells has to take current Load per PLMN ID and agreed quota per PLMN ID into consideration
The solution above can be achieved in its simplest form by adding a new IE to the RESOURCE STATUS UPDATE message, representing a list of Composite Available Capacity IEs, or in general IEs providing load indication, per PLMN or group of PLMNs used by each sharing operator. 

Proposal 2: It is proposed to conclude that a feasible solution for the topic “Support for MLB in RAN Sharing” is to enhance the Resource Status Update message with a list of IEs indicating available capacity per PLMN associated to each sharing operator.
2.3 Support for Measurement of traffic volume per QoS profile per participating operator
Concerning this topic the problem statement in TR36.856 is as follows:

“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.”

It needs to be pointed out that by adopting solutions for per-PLMN load reporting it is implied that per-PLMN load shall also be monitored. Load per QoS class is already monitored.
Therefore it seems that by adopting solutions addressing the use case “Support for MLB in RAN Sharing”, all the information to monitor per sharing operator and per QoS class traffic are in place.

A solution according to which billing can be performed (e.g. across sharing operators) depending on monitored traffic per QoS/per PLMN seems to be outside the scope of RAN3. Therefore the following is proposed:

Proposal 3: It is proposed to conclude to the topic “Support for Measurement of traffic volume per QoS profile per participating operator” with the following: By achieving load reporting on a per PLMN basis it is possible to know at an eNB the traffic exchanged per PLMN. A solution for traffic monitoring for accounting purposes on a per PLMN and per QoS basis is outside the scope of RAN3 and cannot be evaluated  

3
Conclusions  

In this paper an analysis of the topics discussed during the RAN Aspects of RAN Sharing Enhancements for LTE was carried out.
Conclusions for each of the topics discussed in this study were derived by means of the following proposals:

Proposal 1: It is proposed to conclude to the study of the “Support for per Operator based Overload Procedure” topic by stating that existing Overload Start/Stop mechanisms fulfil the requirements to support SAN and CN sharing scenarios.

Proposal 2: It is proposed to conclude that a feasible solution for the topic “Support for MLB in RAN Sharing” is to enhance the Resource Status Update message with a list of IEs indicating available capacity per PLMN associated to each sharing operator.

Proposal 3: It is proposed to conclude to the topic “Support for Measurement of traffic volume per QoS profile per participating operator” with the following: By achieving load reporting on a per PLMN basis it is possible to know at an eNB the traffic exchanged per PLMN. A solution for traffic monitoring for accounting purposes on a per PLMN and per QoS basis is outside the scope of RAN3 and cannot be evaluated  

It is suggested to agree to the text proposal below, which is based on the proposals listed above.
4
Text Proposal
-------------------------------First Change-----------------------

6
Conclusion and recommendations


The following conclusions were reached as part of the study on RAN Aspects of RAN Sharing Enhancements for LTE.
Regarding the topic “Support for per Operator based Overload Procedure” it was concluded that existing Overload Start/Stop mechanisms fulfil the requirements to support SAN and CN sharing scenarios. Therefore, further enhancements in this area are not needed.
On the topic “Support for MLB in RAN Sharing” it was concluded that MLB in RAN Sharing can be addressed by means of enhancing the Resource Status Update procedure with a list of IEs indicating available capacity per PLMN associated to each sharing operator.

Concerning the topic “Support for Measurement of traffic volume per QoS profile per participating operator” it was concluded that by means of achieving load reporting on a per PLMN basis it is possible to know at an eNB the traffic exchanged per PLMN. A solution for traffic monitoring for accounting purposes on a per PLMN and per QoS basis is outside the scope of RAN3 and therefore its feasibility cannot be evaluated
-------------------------------End of Changes-----------------------
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