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Discussion
1 Introduction 
As part of its Rel-12 study on RAN Sharing Enhancements, SA1 has identified a number of relevant scenarios from SA1 perspectives as outlined in [2]. For RAN3 to plan its work as part of our new SI, it is therefore important to see whether those identified Scenarios are relevant from RAN3 perspectives as well.
This paper thus presents all the SA1 Scenarios with an Objective for RAN3 to:
i). First identify and Shortlist relevant Scenarios from RAN3 perspectives
ii). Focus the investigation on the identified/short-listed Scenarios in (i)
2 Discussion

A Hosting RAN Provider is defined in [2] as a network provider that shares a hosting RAN with one or more Participating Operators. A Participating Operator is further defined as a Service provider sharing RAN facilities provided by a Hosting RAN Provider, possibly alongside other Participating Operators. With this definition, the next few Sub-Sections will present the Scenarios Identified by SA1. 
2.1 Scenario 1 (RAN Sharing Monitoring)
2.1.1 Description:The intention is to allow a Participating Operator to have an access to OAM status information pertaining to a Hosting RAN to the same extent of details and flexibility as that are available when accessing OAM information related to a non-shared RAN of its own. However, this access by a Participating Operator can be subject to restrictions imposed by a Hosting Provider for business, operational or technical reasons.
2.1.2 Standard Requirements:
The requirements derived from this use case are:

· The Hosting RAN shall be able allow a Participating Operators to access to the Hosting RAN OAM status information to the same level of detail as would be available from a non-shared E-UTRAN.

· The Hosting RAN shall be able to provide for setting limits on what OAM status information each Participating Operator can access from the Hosting RAN including (but not limited to):

· Only the resources allocated to or used by the Participating Operator.

· Individual or classes of information elements for business, technical or operational reasons.

Observation 1: Scenario 1 does not have to be considered as OAM work is not within the Scope of RAN3.
2.2 Scenario 2 (MDT Support for RAN operator)
2.2.1 Description:
The intention is to allow a Hosting RAN Provider to gather MDT related information from UEs being served by Participating Operators. This means a Hosting Provider is able to control the collection of MDT data from UEs that do not belong to it.
2.2.2 Standard Requirements:
The requirements derived from this use case are:

· Subject to an agreement between a Hosting RAN Provider and a Participating Operator, a Hosting RAN Provider shall be able to control collection of MDT data by UEs connected through its RAN.

Observation 2: In Relation to Scenario 2, there is a need to figure out whether MDT configuration is management-based or signalling-based at least to assess RAN3 impact.
2.3 Scenario 3 (RAN Sharing Granularity)
2.3.1 Description:
The intention is to allow shared network allocation granularity at the radio sector level.
2.3.2 Standard Requirements:
The requirements derived from this use case are:

· A shared RAN shall allow setting a different portion of resource allocation per each Participating Operator down to the cell/sector level.

Observation 3: Scenario 3 requires RAN3 to figure out whether translating sharing ratio at radio level is more than a normal Radio Resource Management.
2.4 Scenario 4 (Maximising RAN Sharing Revenue)
2.4.1 Description:
The intention is to allow a Hosting RAN Provider to charge variably depending on the actual on-demand resource usage by a Participating Operator.
2.4.2 Standard Requirements:
The requirements derived from this use case are:

· The shared RAN shall have the flexibility to allocate RAN resource capacity by the following (but not limited to):

a) Fixed allocation.

b) Fixed allocation for a specified period of time.

c) First come-first served allocation to all the Participating Operators collectively (i.e. on demand).

Observation 4: Although charging is not within RAN3 Scope, Scenario 4 requires RAN3 to figure out whether allowing flexibility to allocate RAN resource capacity is more than a normal Radio Resource Management.
2.5 Scenario 5a (Asymmetric RAN Resource Allocation)
2.5.1 Description:
The intention is to ensure that at a full or nearly-full capacity RAN resources are shared among two Participating Operators in proportional to their financial interest in the Hosting RAN. As a result, if an admission of a new bearer belonging to one Participating Operator would result in projected RAN resource consumption in excess of the proportional interest (allowing for by a margin of tolerance), the new bearer is not admitted. The same principles apply to radio resource scheduling as well. On the other hand, at low load situation, such restriction is relaxed.
2.5.2 Standard Requirements:
The requirements derived from this use case are:
1) It shall be possible to establish each Participating Operator’s pre-agreed usage portion of the Hosting RAN.

2) A shared RAN element shall measure network resource usage at all times separately for each Participating Operator and identify whether the Participating Operator’s pre-agreed usage portion of the Hosting RAN is being used.

3) A shared RAN element involved in user plane packet transmission scheduling shall be capable of differentiation among traffic associated with the Participating Operators, based on the Participating Operator pre-agreed usage portion of the Hosting RAN.

4) A shared RAN element at or near capacity shall conduct bearer admission by taking into consideration the assigned Participating Operator’s pre-agreed usage portion of the Hosting RAN, such that the balance of RAN resources upon admission decision does not violate the Participating Operator pre agreed usage portion of the Hosting RAN, within a margin of tolerance.

5) When a Hosting RAN element is at or near capacity, user plane packet transmission shall be such that the average amount of resources allocated to each Participating Operator is based on their Participating Operator pre-agreed usage portion of the Hosting RAN, within a margin of tolerance.

6) The Hosting RAN shall be capable to apportion among the Participating Operators reduced resource allocations when QoS objectives cannot be met, due to excessive traffic load, distributed according to Participating Operators pre-agreed usage portion of the Hosting RAN
2.6 Scenario 5b (Static Asymmetric RAN Resource Allocation)
2.6.1 Description:
The intention is to ensure that RAN resources are shared among two Participating Operators in proportional to their financial interest in the Hosting RAN at all times – i.e., irrespective of load levels. As a result, if an admission of a new bearer belonging to one Participating Operator would result in projected RAN resource consumption in excess of the proportional interest (allowing for by a margin of tolerance), the new bearer is not admitted. The same principles apply to radio resource scheduling as well.
2.6.2 Standard Requirements:
The requirements derived from this use case are:
1) It shall be possible to establish each Participating Operator’s pre-agreed usage portion of the Hosting RAN.

2) A Hosting RAN element shall measure network resource usage at all times separately for each Participating Operator and identify whether the Participating Operator’s pre-agreed usage portion of the Hosting RAN is being used.

3) A Hosting RAN element involved in user plane packet transmission scheduling shall be capable of differentiated control among traffic associated with the Participating Operators, based on the Participating Operator pre-agreed usage portion of the hosting RAN.

4) A Hosting RAN element shall conduct bearer admission by taking into consideration the Participating Operator’s pre-agreed usage portion of the Hosting RAN, such that the balance of Hosting RAN resource remains in accordance with the pre-agreed usage portion of the Hosting RAN.
5) User plane packet transmission shall be such that the average amount of resources given to each Participating Operator remains in accordance with the Participating Operator’s pre-agreed usage portion of the Hosting RAN.

6) The Hosting RAN shall be capable to apportion among the Participating Operators reduced resource allocations when QoS objectives are not met, distributed according to the Participating Operator pre-agreed usage portion of the Hosting RAN.
Observation 5: Scenario 5 makes it important to assess whether resource allocation and scheduling based on sharing quota agreed together with instantaneous resource usage monitoring is not within RAN3 Scope.
2.7 Scenario 6 (Dynamic RAN Sharing Enhancements)
2.7.1 Description:
The intention is to allow a Participating Operator to get varying network capacities allocated during different time periods of the day or the week. As a result, a Participating Operator can request various allocations of a portion of the shared RAN to meet projected variation in network usage.
2.7.2 Standard Requirements:
The requirements derived from this use case are:

· The system shall provide flexibility in handling dynamic changes in the cell’s RAN Sharing allocation to Participating Operators.
· Participating Operators shall be able to drive both connected and idle UEs towards the Hosting RAN at the beginning of the RAN sharing period and the Hosting RAN Provider shall be able to drive both connected and idle UEs away from the shared RAN resources at the end of the RAN Sharing Period
· Subject to the Hosting RAN Provider settings, the RAN shall be able to involve Participating Operators in the decision of where to drive both connected and idle UEs to when multiple options are available at the end of the RAN Sharing Period.

2.8 Scenario 7 (On-demand Automated Capacity Brokering)
2.8.1 Description:
The intention is to allow a Hosting RAN Provider to set aside a pool of RAN resources for Participating Operators to share on a demand basis dynamically. 
2.8.2 Standard Requirements:
The requirements derived from this use case are:

· The Hosting RAN shall be able to offer by automatic means sharable eUTRAN resources as on-demand capacity to Participating Operator’s networks.

· The offer may indicate the period of time for the offer, any applicable shared network resource identification, whether exclusive or non-exclusive access can be granted and any service specific attributes e.g., based on standardized QoS Class Identifiers (QCIs).

· The Participating Operator’s networks shall be able to request offered on-demand resources.

· The Hosting RAN Provider shall be able to allow a Participating Operator to request the cancellation of granted on-demand requests.

· The Hosting RAN Provider shall be able to withdraw a granted request (within SLA/business agreement)

2.9 Scenario 8 (Participating Operator managing Allocated Resources)
2.9.1 Description:
The intention is to allow the provision of selective O&M access to a Participating Operator for performing O&M tasks (troubleshooting) supporting the Participating Operator’s use of the shared RAN. The shared RAN O&M elements allow access by the Participating Operator based on the Hosting RAN Provider O&M access policies. 
2.9.2 Standard Requirements:
The requirements derived from this use case are:

· The shared RAN shall be able to provide selective O&M access to the Participating Operator to perform O&M tasks supporting the Participating Operator’s use of the shared RAN.

· The shared RAN O&M elements shall be able to use the Hosting RAN Provider O&M access policy to control access by each Participating Operator.

Observation 6: As Scenario 8 pertains to OAM Aspects, it is not within RAN3 Scope.
2.10 Scenario 9 (Load balancing in shared RAN)
2.10.1 Description:
The intention is to enact Load balancing among neighbouring Shared cells while taking the network sharing ratio per operator into consideration.
2.10.2 Standard Requirements:
The requirements derived from this use case are:

· The System shall be able to support load balancing within a shared RAN while respecting the agreed shares of RAN resources based on the whole cell load level and the load level for each operator.
· When load levels, defined by the Hosting RAN Provider, of individual cells are exceeded the 3GPP System shall be able to enforce agreed maximal usage limits of each Sharing Operator and to reduce the total load of the cell by e.g. preferably handing over UEs to neighbouring cells if possible
Observation 7: Scenario 9 highlights that current Load balancing will cause serious problem if sharing quota agreed is not taken into consideration.
2.11 Scenario 10 (RAN Sharing Charging Event Triggering)
2.11.1 Description:
The intention is to allow a Hosting RAN Provider to generate wholesale start/stop charging records for proper accounting of usage of the shared RAN. This requires to generate a wholesale charging event record for an event when, for example, a UE enters or exits a Hosting Provider’s shared RAN.
2.11.2 Standard Requirements:
The requirements derived from this use case are:

· The shared RAN shall be able to generate accounting events that support the accounting of Participating Operators by the Hosting Provider. This includes:

a) Start of service in the shared RAN for a UE of the Participating Operator.

b) End of service in the shared RAN for a UE of the Participating Operator.

· The network shall be able to distinguish events caused by movement of the UE to & from the shared RAN, which require wholesale charging event messages to be generated, from those mobility events which do not require to be reported for accounting purposes.
Note: 
For example, if this function were to be provided using TA updates as currently described in 3GPP, then there would be a large number of non- charging related messages generated which would not have any useful function.

Observation 8: Scenario 10 pertains to Charging  - hence, it is not within RAN3 Scope.
2.12 Scenario 11 (RAN Sharing Charging Reconciliation)
2.12.1 Description:
The intention is to allow a Hosting RAN Provider to independently verify usage of the RAN, and to generate wholesale charges for each of the Participating Operators proportionately for their subscribers’ usage of the shared RAN. The Hosting RAN provider uses detailed wholesale charging event records, generated per Participating Operator, to charge each Participating Operator for the amount of data transported per QoS levels to/from its subscribers. 
2.12.2 Standard Requirements:
The requirements derived from this use case are:

· The shared RAN shall be able to generate wholesale usage information identifiable per each Participating Operator; e.g. characterized by such parameters as data volume, QoS level supported, location, time.
· The wholesale usage information of any specific Participating Operator’s subscribers may be independently available (i.e. directly from the RAN elements) to that Participating Operator, to allow verification of wholesale charges & onward charging

· The Hosting RAN Provider shall be able to check and filter any wholesale usage information sent from the RAN.

Observation 9: it is important to assess whether extra signalling is needed by Scenario 11 to disseminate usage related information.
2.13 Scenario 12 (PLMN Selection enhancements towards a Shared RAN)
2.13.1 Description:
The intention is to allow a UE moving towards a shared RAN, which is shared by its Home operator as well as other operators, to select to its HPLMN based on the operator guidance to get better user experience.
2.13.2 Standard Requirements:
The requirements derived from this use case are:

· Upon the operator’s policy, the UE shall be able to reselect to its HPLMN when moving towards a shared RAN where at least one participating operator is UE’s Home operator, even though the old registered PLMN is still available.
Note 1: This is applied if and only if the UE is in automatic network selection mode
Note 2: This use case exceeds the current scope of RSE since PLMN selection would involve GERAN and UTRAN too

Observation 10: Scenario 12 is already under consideration in RAN2/RAN3.
2.14 Scenario 13 (PWS in shared RAN)
2.14.1 Description:
The intention is to allow a UE to only display one copy of the PWS message and rejects the remainder received as rebroadcasts irrespective of the RAN it is served by.
2.14.2 Standard Requirements:
The requirements derived from this use case are:

· The Hosting RAN shall be able to broadcast PWS messages originated from the core networks of all Participating Operators.
Observation 11: there is a need to investigate some regulatory obligations to see whether Scenario 13 requires any Alternative Solution to that already appearing in TS 23.251.
3 Conclusion and proposals
This paper presented the Scenarios that were identified by SA1 as part of its Study on RAN Sharing Enhancement with an intention for RAN 3 to:

i). Identify and Short-List the Scenarios that are relevant from RAN3 perspectives..
ii). Further Investigate those Short-listed in (i)
It further makes the following Observations and a proposal:

Observation 1: Scenario 1 does not have to be considered as OAM work is not within the Scope of RAN3.
Observation 2: In Relation to Scenario 2, there is a need to figure out whether MDT configuration is management-based or signalling-based at least to assess RAN3 impact.
Observation 3: Scenario 3 requires RAN3 to figure out whether translating sharing ratio at radio level is more than a normal Radio Resource Management.

Observation 4: Although charging is not within RAN3 Scope, Scenario 4 requires RAN3 to figure out whether allowing flexibility to allocate RAN resource capacity is more than a normal Radio Resource Management.
Observation 5: Scenario 5 makes it important to assess whether resource allocation and scheduling based on sharing quota agreed together with instantaneous resource usage monitoring is not within RAN3 Scope.
Observation 6: As Scenario 8 pertains to OAM Aspects, it is not within RAN3 Scope.
Observation 7: Scenario 9 highlights that current Load balancing will cause serious problem if sharing quota agreed is not taken into consideration.
Observation 8: Scenario 10 pertains to Charging  - hence, it is not within RAN3 Scope.
Observation 9: it is important to assess whether extra signalling is needed by Scenario 11 to disseminate usage related information.
Observation 10: Scenario 12 is already under consideration in RAN2/RAN3.
Observation 11: there is a need to investigate some regulatory obligations to see whether Scenario 13 requires any Alternative Solution to that already appearing in TS 23.251.
Proposal 1: RAN3 is requested to Study the Relevance of the Scenarios captured by SA1 and Short-List the Relevant ones for further Investigation.
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