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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document  provides a study on scenarios of multiple operators sharing radio network resources and creates potential requirements that complement existing system capabilities for sharing common RAN resources. 

The scenarios illustrate e.g.:

· Means for efficiently sharing common RAN resources according to identified RAN sharing scenarios (e.g. pooling of unallocated radio resources).

· Means to verify that the shared network elements provide allocated RAN resources according to sharing agreements/policies.

· Indication of and potential actions upon overload situation in consideration of sharing agreements/policies.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 22.951: “Service aspects and requirements for network sharing”
[3]


[x]

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TR 22.951 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TR 22.951 [2].
Hosting RAN: E-UTRAN resources provided by a Hosting RAN Provider for use by a Participating Operator.
Hosting RAN Provider: A Provider of a Hosting RAN.
Participating Operator: Operator that uses allocated shared RAN resources provided by a Hosting RAN Provider under agreement. 
3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4
Scenarios and Use Cases
4.1
General

4.1.1
Network sharing use-case actor roles
The arrangements for network sharing between the involved entities can vary widely, being influenced by a number of factors including business, technical, network deployment and regulatory conditions.  Within all of this variation, there is a set of common roles centered around connecting network facilities between the parties participating in a network sharing agreement.  This section presents these common roles to aid in understanding the entities described in the use cases.
4.1.1.2
Hosting RAN Provider

Editor’s note: Do not use this role in requirements
The Hosting RAN Provider is identified as sharing a hosting RAN with one or more Participating Operators.  The characteristics of the Hosting RAN Provider include:

1. Has primary operational access to particular licensed spectrum which is part of the network sharing arrangement.

Note: The Hosting RAN Provider does not necessarily own licensed spectrum but has agreement to operate in that spectrum.

2. Has deployed a RAN in a specific geographic region covered under the network sharing arrangement

3. Operates the RAN identified in the previous two items.

4. Provides facilities allowing Participating Operators to share the RAN covered under the network sharing arrangement

Within the concept of a Hosting RAN Provider, other entities can be involved such as outsourcing, joint ventures, or leasing agreements such as for operating, owning the RAN infrastructure or managing the sharing agreements. 
4.1.1.3
Participating Operator

The Participating Operator is identified as using shared RAN facilities provided by a Hosting RAN Provider, possibly alongside other Participating Operators.  The characteristics of the Participating Operator include:

1. Uses a portion of the particular shared licensed spectrum to provide communication services under its own control to its own subscribers.

2. Uses a portion of the shared RAN in the specific geographic region covered under the network sharing arrangement.

Within the concept of a Participating Operator, other entities can be involved such as outsourcing, joint ventures, or leasing agreements such as for operating or owning the service infrastructure.

4.1.1.4
Roaming operators (HPLMN and VPLMN)

Roaming and roaming agreements between operators provides a similar capability to RAN  sharing where a subscriber of the HPLMN can obtain services while roaming into a VPLMN. This can be viewed as a form of sharing where the VPLMN shares the use of its RAN with the HPLMN for each HPLMN subscriber roaming into the VPLMN.

The distinction between roaming and RAN sharing is:

· when roaming, the subscriber uses the VPLMN when outside of the HPLMN geographic coverage and within the VPLMN geographic coverage

· in a RAN sharing arrangement, all of the participants (Hosting RAN Provider and one or more Participating Operators) provide the same geographic coverage through the Hosting RAN.

4.1.1.5
Operators with multiple roles

Operators can take on multiple roles at the same time depending on business needs.  For the purposes of this TR, each specific network set (spectrum-region-RAN) can be considered independently and combined with other network sets in various combinations.  
Examples include:

· An operator has its own spectrum which he does not share and additionally uses the shared RAN in the same region (Participating Operator) provided by Hosting RAN Provider.

· Two operators set up a joint venture to build and operate a shared network.  The two operators are both Participating Operators and the joint venture is a Hosting RAN Provider.

· Two operators A & B, divide a region covered by a joint spectrum license and each build and operate the RAN in their portion of the region.  In the region covered by operator A’s RAN, operator A is the Hosting RAN Provider and operator B is the Participating Operator.  In the region covered by operator B’s RAN, operator A is the Participating Operator and operator B is the Hosting RAN Provider.

· Roaming agreements may be independent of any RAN sharing agreements and each operator (Hosting RAN Provider and Participating Operators) may have their own roaming arrangements with other operators.  While the consideration of roaming agreements with any RAN sharing agreement adds to the possible business combinations, because of the geographic coverage distinctions between roaming and RAN sharing, any roaming agreements do not affect an operator’s role in a RAN sharing arrangement.

4.1.2
What constitutes a shared RAN

A Hosting RAN Provider may share E-UTRAN resources with Participating Operators in various ways. 
In the context of the current study it is assumed that at least

· a set of Radio Base Stations (RBS) 

are shared for use by Participating Operators. 

The sharing agreement between Hosting RAN Provider and Participating Operators may or may not include

· Sharing of a part of the radio spectrum of the Hosting RAN Provider

For example, a MVNO as a Participating Operator would use the spectrum provided by the Hosting RAN Provider.

In the context of the current study the sharing of Core network nodes, while not excluded, is not considered.

Typically RAN sharing arises out of the following situations:

· A Greenfield deployment – two operators jointly agree to build out a new technology (typically 4G). At the outset, the new shared network infrastructure and operations can be based on capacity and coverage requirements of both operators. The operator can e.g. fund built-on 50:50 or according to their expected needs.
· Buy-in – when one of the sharing operator has already built (4G for example) and looking for another operator to share this network. In this case, the second operator would typically either pay a capacity usage fee or up-front fee to acquire in the network.
4.2
Scenario and Use Case 1 (RAN Sharing Monitoring)

4.2.1
Description

This use case demonstrates that a Participating Operator will want to obtain the same OAM status information from a Hosting RAN as from an unshared E-UTRAN. It also shows that a hosting operator will want to restrict the Participating Operator from accessing certain OAM status information from a Hosting RAN for business, operational or technical reasons.

4.2.2
Pre-conditions
Operator A is sharing E-UTRAN X.

Operator B has an unshared E-UTRAN R but is in need of additional capacity.

Operator B negotiated an agreement with Operator A to use the E-UTRAN X.

Operator B obtains RAN OAM status information from E-UTRAN R in the normal course of operating and engineering its network.
4.2.3
Service Flows

Operator B wants to receive the same level of RAN OAM status information from the shared E-UTRAN X as it receives from LTE R in order to use LTE X as a seamless offload from LTE R.

Operator A sets up Operator B’s access to E-UTRAN X OAM status information only regarding the information about the E-UTRAN X resources allocated or used by Operator B.

4.2.4
Post-conditions
Operator B is able to obtain the needed E-UTRAN X OAM status information to perform the planned seamless offload and integrate it into internal processes.

Operator A is able to set the limits of what OAM status information that Operator B is allowed to access in E-UTRAN X.

4.2.5
Alternate Flows
Operator A decides that some OAM status information provided by the E-UTRAN X could provide details of other Participating Operator’s service usage of the E-UTRAN X and for business reasons blocks Operator B from accessing this information but allowing access to other non-sensitive information.

4.2.6
Requirements

The requirements derived from this use case are:

· The Hosting RAN shall be able to provide to the Participating Operators 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.











4.3
Scenario and Use Case 2

4.3.1      Description

Description of use case.

4.3.2      Pre-conditions

Include any assumptions and conditions that must be in place beforehand.

4.3.3      Service Flows

Step-by-step description of what happens from the user point of view.

4.3.4      Post-conditions

End result.

4.3.5      Requirements

Requirements generated from this use case.

4.4
Scenario and Use Case 3

Add sections for additional use cases as needed.
5
Considerations

Text to be provided.

5.2
Considerations on network evolution/rollout
Text to be provided.

5.3
Considerations on security

Text to be provided.

5.4
Difference with pre-Release 12  RAN sharing specification 

RAN Sharing Monitoring
Standardized Hosting RAN OAM status reporting is not possible in pre-Release 12 networks.


Add sections for additional considerations as needed.
6
Potential Requirements

Text to be provided.

6.1
General
Text to be provided.

6.2
Consolidated requirements
Text to be provided.
7
Conclusion and recommendations

Text to be provided.
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