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Foreword

This Technical Specification 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
Network sharing is emerging as a mechanism for operators to substantially and sustainably improve network costs and to efficiently utilize network capacity. The traditional model of single ownership of all network layers and elements is being challenged and more and more operators are adopting network sharing as a means of cutting the heavy costs involved in initial roll-out, capital expenses (CapEx) and operating expenses (OpEx).

In general, an increasing number of operators are sharing their mobile networks. Main arguments presented are:

-
Increased rollout speed

-
Quickly expanding coverage to meet customer demand for wider coverage

-
Sharing low traffic areas

-
Sharing high license burdens

-
Lower CAPEX & OPEX.
Network Sharing has some major implications on the operations of the network. Alignment on operational priorities, common network planning/evolution strategy, sharing end user data/subscriber data, sharing performance data, alarms etc. in the shared network need to be considered carefully. Privacy, security and competitive information are also important for the operations of a shared network.

1
Scope

The present document describes concepts and high-level requirements for the OAM&P of network sharing. Network sharing scenarios considered in this TS are Multiple Operator Core Network (MOCN) and Gateway Core Network (GWCN) for GERAN, UTRAN and E-UTRAN, as defined in 3GPP TS 23.251 [7]).
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 TS 32.101: "Telecommunication management; Principles and high level requirements".

[3]
3GPP TS 32.102: "Telecommunication management; Architecture".
[4]
3GPP TR.32.851: "Telecommunication management; Study on Operations, Administration and Maintenance (OAM) aspects of Network Sharing".
[5]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[6]
3GPP TS 22.101: "Service aspects; Service principles".

[7]
3GPP TS 23.251: "Network Sharing; Architecture and functional description".

[8]
3GPP TR 22.951: "Service aspects and requirements for network sharing".

3
Definitions, symbols and abbreviations
3.1
Definitions
For the purposes of the present document, the terms and definitions given in TS 32.101 [2], TS 32.102 [3] and TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TS 32.101 [2], TS 32.102 [3] and TR 21.905 [1], in that order.

Organizational roles:

- Master Operator (MOP): In Radio Access Network (RAN) and/or Core Network (CN) sharing scenarios, deployment and daily operation of shared network elements are entrusted to a single Actor, called the Master Operator. The Master Operator provides network and OA&M services to other Operators, called Participating Operators. The Master Operator is the only one to have a direct OA&M connection from his DM to the shared network elements. 

- Participating Operator (POP): Participating Operators are service providers who share, alongside other Participating Operators, the network (RAN and/or CN) facilities provided by the Master Operator. According to 3GPP TS 36.300[5] up to 6 operators can share a RAN.

Note: 
In a RAN/CN sharing scenario where Company A and Company B are Participating Operators, Master Operator represents a role which can be played by either:

-
Company A or Company B: in that case, Company A or Company B plays both roles, i.e. is the Master Operator and one of the Participating Operators simultaneously, or
-
A joint-venture between Company A and Company B, or
-
A third-party entity: in this context, third party is referring to a wholesale mobile connectivity provider.


In the two latter cases, companies A and B rely on another company to play the role of Master Operator. This company cannot play the role of POP.

Management systems:
- Master Operator Shared RAN dm: Domain Manager enabling the Master Operator to manage the Shared RAN.

- Master Operator Shared CN dm: Domain Manager enabling the Master Operator to manage the Shared CN.

- Master Operator Network Manager: Network Manager enabling the Master Operator to manage the shared RAN and/or shared CN.

- Participating Operator RAN DM: Domain Manager enabling a Participating Operator to manage its own (not shared) RAN.

- Participating Operator CN DM: Domain Manager enabling a Participating Operator to manage its own (not shared) Core Network.
- Participating Operator Network Manager: Network Manager enabling a Participating Operator to manage its own (not shared) network and its portion of the shared network.

Managed resources in a shared Radio Access Network (RAN) environment: 

- Shared RAN: A set of Radio Access Network elements shared among Participating Operators. 

Managed resources in a shared Core Network (CN) environment: 

- Shared CN: A set of Core Network elements shared among Participating Operators. It may or may not include all core network elements. For example, the Participating Operators may share only the MMEs while having independent S/P GWs.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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].
DM
Domain Manager

MDT
Minimization of Drive Tests
MOP
Master Operator

MO-NM
Master Operator Network Manager 

MO–SC-DM
Master Operator Shared CN DM

MO–SR-DM
Master Operator Shared RAN DM
NGCOR
Next Generation Converged Operations Requirements
OAM
Operations, Administration and Maintenance

POP
Participating Operator

PO-CORE-DM
Participating Operator CN DM
PO-NM
Participating Operator Network Manager 

PO-RAN-DM
Participating Operator RAN DM
SON
Self-Organizing Networks
S-CORE
Shared CN
S-RAN
Shared RAN

4
Concepts and background
4.1
RAN sharing scenarios

Various network sharing scenarios exist, amongst which one category is RAN sharing which can be divided into the following (non exhaustive) list of sub-categories:

-
Passive RAN sharing, also known as infrastructure sharing (including site sharing); 

-
Active RAN sharing, where active network elements of the RAN are shared:

 - RAN-only sharing (MOCN [7]), i.e. BTSs / BSCs (respectively NodeBs / RNCs and eNodeBs) in a 2G Radio Access Network (resp. a 3G Radio Access Network and an E-UTRA network),

- Gateway Core Network (GWCN) ([7]), in which not only the Radio Access Network elements are shared but also part or all of the Core Network elements (there is no passive core network sharing).

In MOCN, Participating Operators have a common S-RAN, have their individual Core Network and their own PLMN code(s), and use the same frequency on the S-RAN.

[image: image3]
Figure 4.1-1. Multiple Operator Core Network (MOCN)
In GWCN, besides sharing Radio Access Network nodes, the Participating Operators also share core network nodes (cf. [7] – Section 4.1).


[image: image4]
Figure 4.1-2. GateWay Core Network (GWCN)

4.2
Management Architecture

The management architecture for Multiple Operator Core Network is depicted in Figure 4.2-1. It is compliant with 3GPP management reference model ([2]).


[image: image5]
Figure 4.2-1. Management Architecture for MOCN
In the MOCN scenario, all cells of the S-RAN are shared between Participating Operators. 
The management architecture for Gateway Core Network is depicted in Figure 4.2-2. It is compliant with 3GPP management reference model [2].

[image: image6]
Figure 4.2-2. Management Architecture for GWCN

5
Business level requirements
5.1
Requirements

5.1.1
Requirements for the OA&M of shared RAN

REQ-NS_GEN-CON-1

The Master Operator Shared RAN DM shall support a capability allowing the Master Operator Network Manager to manage shared RAN of any of the following radio access technologies:
i/ GERAN

ii/ UTRAN

iii/ E-UTRAN.

REQ-NS_GEN-CON-2

The Master Operator Shared RAN DM shall support a capability allowing the Master Operator Network Manager to manage shared RAN according to any of the following scenarios:

i/ Multi-Operator Core Network

ii/ Gateway Core Network.
REQ-NS_GEN-CON-3

The Master Operator Shared RAN DM shall support a capability allowing the Master Operator Network Manager to know which Participating Operators the shared resources belong to.
REQ-NS_GEN-CON-4

The Master Operator Shared RAN DM shall support a capability allowing the Master Operator Network Manager to configure which Participating Operators share each cell.

REQ-NS_GEN-CON-5

Any Participating Operator shall be able to activate a signaling-based trace / MDT session on his subscribers, whether they are attached to the Participating Operator own RAN or to the Shared RAN, provided

    a/ this is compliant with the RAN sharing contract and

    b/ user consent for participation in MDT is respected.

REQ-NS_GEN-CON-6

The Master Operator shall be able, on behalf of any Participating Operator, to actívate an area-based trace / MDT session, on the portion of the Shared RAN that the Participating Operator shares and on the Participating Operator subscribers only, from the Master Operator RAN DM or Master Operator NM, provided 

    a/ only the Participating Operator related subscriber data are collected, 

    b/ this is compliant with the RAN sharing contract and 

    c/ user consent for participation in MDT is respected.

REQ-NS_GEN-CON-7

The Master Operator shall be able, on behalf of multiple Participating Operators, to actívate an area-based trace / MDT session, on the portion of the Shared RAN that each Participating Operator shares and on each Participating Operator subscribers only, from the Master Operator RAN DM or Master Operator NM, provided 

    a/ each Participating Operator has access only to his subscriber data (i.e. not to other Participating Operators' subscriber data), 

    b/ this is compliant with the RAN sharing contract and 

    c/ user consent for participation in MDT is respected.
5.2
Actor roles
MO-SR-DM:

An entity performing an IRPAgent role in MOCN and in GWCN.
MO-SC-DM:

An entity performing an IRPAgent role in GWCN.

MO-NM:


An entity performing the IRPManager role in MOCN and in GWCN.
5.3
Telecommunications resources
For MOCN and GWCN, the managed GERAN, UTRAN, E-UTRAN network elements are viewed as relevant telecommunications resources in this specification.
For GWCN, MSC, SGSN and MME are viewed as relevant telecommunications resources in this specification.
5.4
High-level use cases

5.4.1
Fully pooled radio resources between two Participating Operators

In this use case, cells are shared between Participating Operator A and Participating Operator B. As agreed by MOP and POPs in their RAN sharing agreement:

- Radio resources of the shared RAN are fully pooled between POP A and POP B; UEs from POP A and POP B are served in the shared RAN in a first come first served mode;

- MOP is responsible for configuring the shared RAN accordingly.


[image: image7]
Figure 5.4.1-1. Fully pooled radio resources between two Participating Operators

5.4.2
Alarm raised on a shared cell (MOCN scenario)

In this use case, an alarm is raised on cell #1 of a shared (e)NodeB. According to the RAN sharing agreement, the two Participating Operators A and B are informed by the Master Operator of the occurrence of this new alarm, as well as of the alarm clearance by the Master Operator.


[image: image8]
Figure 5.4.2-1. Handling of an alarm raised on a shared cell (MOCN)

5.4.3
Single DM for managing Shared RAN and POP own RAN

In this use case, Operator A is a Participating Operator and manages its own (non shared) NEs from its PO-RAN-DM while Operator B is both Master Operator and Participating Operator and manages shared RAN and its own (non shared) NEs from a single DM.

Operator B has several possibilities:

Example #1: configure, NE per NE, which Participating Operators share the cells that he manages, or

Example #2: define two separate groups of BTSs / (e)NodeBs:

- one for the shared RAN NEs –he must then configure which Participating Operators share the cells of this group of BTSs / (e)NodeBs - and

- one for its own (non shared) RAN NEs.


[image: image9]
Figure 5.4.3-1. Single DM for managing both S-RAN and own RAN

6
Specification level requirements

6.1
Requirements
REQ-NS_GEN-FUN-1

The IRPAgent shall support a capability allowing the IRPManager to configure which Participating Operators share each cell.

REQ-NS_GEN-FUN-2

The IRPAgent shall support a capability allowing the IRPManager to know which Participating Operators share each cell.
6.2
Actor roles

See clause 5.2.
6.3
Telecommunications resources

See clause 5.3.
6.4
Use cases
See clause 5.4.
Annex <A> (informative): Network sharing agreement
Prior to any network sharing deployment, the Master Operator and the Participating Operators have to agree on legal, financial, technical and operational aspects. Among operational aspects, the network sharing agreement captures the following (non exhaustive list):

-
Organizations involved (i.e. Operators) and their roles in the network sharing deployment

-
Exhaustive list of shared and unshared resources in the shared network

-
Rights attached to each role (e.g. rights to configure network resources, rights to receive alarms, etc.)

- 
Duties attached to each role (e.g. obligation for the Master Operator to provide Participating Operators with monthly KPIs, etc.)

-
Delegations (if any) given by any organization to another organization

-
Service Level Agreements.

Annex <B> (informative): Features support
B.1
Network sharing management support table 

There are several use cases and scenarios for Network Sharing. The table below identifies the list of specifications and the status of support with regards to Network sharing that satisfy Release 12 Stage 1 requirements as defined in 3GPP TS 32.130 vx.x. Editor’s Note: The final version of TS 32.130 for Release 12 (WI will be populated)
Legend used in the table:

-
Not Applicable: 
The specification is not relevant to Network Sharing: example 3GPP TS 32.581, 32.582. 

-
Not supported: Not supported and no proposal to modify in Release 12: 
Needs modifications but may/will not be changed in current release 12. 

-
Not required in Rel 12: The network sharing scenarios and requirements in 32.130 do not require support in Release 12.
-
Supported in Release 12: 
Specification modified to support Network Sharing scenarios. The specification is marked SWM if ANY change related to Network Sharing is needed regardless of whether certain Network sharing scenarios are already supported with no change. 
-
Supported with no modification: 
The specification supports Network Sharing scenarios with no modifications. Examples are generic NRM. 
Even though this NRM is needed for supporting configuration management for a shared node, there is no change needed to the specification. 

-
TBD: Evaluation in progress.

NOTE: This table is a skeleton and will be populated as the Network Sharing work item progresses. After the work item is completed the table will be moved from TS 32.130 to the appendix of TS 32.103.

The intention of the table below is to cover all the SA5 Technical Specifications (TS) with an evaluation remark on support for network sharing. If aTS does not appear in the table, it implies the TS has not been evaluated for impact to support Network Sharing. 

	3GPP Specification Number
	3GPP specification Title
	Support network sharing scenarios

	TS 28.401
	Performance Management (PM); Performance measurements for Core Network (CN) and non-3GPP access Interworking System
	TBD

	TS 28.402
	Performance Management (PM); Performance measurements for Evolved Packet Core (EPC) and non-3GPP access Interworking System
	Supported with no modification

	TS 32.403
	Performance Management; performance measurements for WLAN
	Supported with no modification

	TS 28.601/602/606
	Core Network (CN) and non-3GPP access Interworking System Network Resource Model (NRM); Integration Reference Point (IRP);
	Not required in Rel 12
Current SA2 standard does not support WLAN from different operators to be connected to the same CN nodes

	TS 28.611/612/616
	Evolved Packet Core (EPC) and non-3GPP access Interworking System Network Resource Model (NRM); Integration Reference Point (IRP);
	Not required in Rel 12
Current SA2 standard does not support WLAN from different operators be connected to the same CN nodes

	TS 28.620
	Telecommunication management; Fixed Mobile Convergence (FMC) Federated Network Information Model (FNIM) Umbrella Information Model (UIM)
	Supported with no modification 

	TS 28.621/622/623
	Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Requirements
	TBD

	TS 28.624/625/626
	State management data definition Integration Reference Point (IRP)
	Supported with no modification 

	TS 28.627/628/629
	Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP);
	Not Applicable for Network Sharing support

	TS 28.631/632/633
	Inventory Management (IM) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 28.651/652/653
	Universal Terrestrial Radio Access Network (UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP)
	TBD

	TS 28.654/655/656
	GSM/EDGE Radio Access Network (GERAN) Network Resource Model (NRM) Integration Reference Point (IRP);
	TBD

	TS 28.657/658/659
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP)
	TBD

	TS 28.661/662/663
	Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP);
	TBD

	TS 28.671/672/673
	Home Node B (HNB) Subsystem (HNS) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 28.674/675/676
	Home enhanced Node B (HeNB) Subsystem (HeNS) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 28.701/702/703
	Telecommunication management; Core Network (CN) Network Resource Model (NRM) Integration Reference Point (IRP)
	See 32.631/2/6.

	TS 28.704/705/706
	Telecommunication management; IP Multimedia Subsystem (IMS) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements
	Not required in Rel 12

	TS 28.707/708/709
	Evolved Packet Core (EPC) Network Resource Model (NRM) Integration Reference Point (IRP)
	Supported with no modification

	TS 28.731/732/733
	Transport Network (TN) interface Network Resource Model (NRM) Integration Reference Point (IRP)
	TBD

	TS 28.734/735/736
	Signalling Transport Network (STN) interface Network Resource Model (NRM) Integration Reference Point (IRP);
	TBD

	TS 28.751/752/753
	Subscription Management (SuM) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements
	TBD

	TS 32.101
	Principles and high level requirements
	TBD

	TS 32.102
	Architecture
	TBD

	TS 32.103
	Integration Reference Point (IRP) overview and usage guide
	Supported with no modification

	
	
	TBD

	
	
	TBD

	TS 32.107
	Telecommunication management; Fixed Mobile Convergence (FMC) Federated Network Information Model (FNIM)
	Supported with no modification

	TS 32.111-1/2/3/6
	Fault Management;: 3G fault management requirements
	TBD

	TS 32.121/122/126
	Advanced Alarm Management (AAM) Integration Reference Point (IRP):
	TBD

	TS 32.140
	Telecommunication management; Subscription Management (SuM) requirements
	TBD

	TS 32.141
	Telecommunication management; Subscription Management (SuM) architecture
	TBD

	TS 32.150
	Integration Reference Point (IRP) Concept and definitions
	Supported with no modification

	TS 32.151
	Integration Reference Point (IRP) Information Service (IS) template
	Supported with no modification

	TS 32.152
	Integration Reference Point (IRP) Information Service (IS) Unified Modelling Language (UML) repertoire
	Supported with no modification

	TS 32.153
	Integration Reference Point (IRP) technology specific templates, rules and guidelines
	Supported with no modification

	TS 32.154
	Backward and Forward Compatibility (BFC); Concept and definitions
	Not Applicable for Network Sharing support

	TS 32.155
	Requirements template
	TBD

	TS 32.156
	Fixed Mobile Convergence (FMC) model repertoire
	Supported with no modification

	TS 32.157
	Telecommunication management; Integration Reference Point (IRP) Information Service (IS) template
	Supported with no modification

	TS 32.171/172/176
	Telecommunication management; Subscription Management (SuM) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements
	See TS 28.751/752/753

	TS 32.181/182
	Telecommunication management; User Data Convergence (UDC); Framework for Model Handling and Management
	TBD

	TS 32.300
	Configuration Management (CM); Name convention for Managed Objects
	TBD

	TS 32.301/302/306
	Configuration Management (CM); Notification Integration Reference Point (IRP)
	TBD

	TS 32.311/312/316
	Generic Integration Reference Point (IRP) management
	TBD

	TS 32.321/322/326
	Test management Integration Reference Point (IRP);
	TBD

	TS 32.331/332/336
	Notification Log (NL) Integration Reference Point (IRP)
	TBD

	TS 32.351/352/356
	Communication Surveillance (CS) Integration Reference Point (IRP)
	TBD

	TS 32.361/362/366
	Entry Point (EP) Integration Reference Point (IRP); Requirements
	TBD

	TS 32.371/372/376
	Telecommunication management; Security Management concept and requirements
	Supported with no modification

	TS 32.381/382/386
	Telecommunication management; Partial Suspension of Itf-N Integration Reference Point (IRP); Requirements
	TBD

	TS 32.391/392/396
	Telecommunication management; Delta synchronization Integration Reference Point (IRP); Requirements
	TBD

	TS 32.401
	Telecommunication management; Performance Management (PM); Concept and requirements
	Supported with no modification

	TS 32.404
	Telecommunication management; Performance Management (PM); Performance measurements; Definitions and template
	Supported with no modification

	TS 32.405
	Telecommunication management; Performance Management (PM); Performance measurements; Universal Terrestrial Radio Access Network (UTRAN)
	TBD

	TS 32.406
	Telecommunication management; Performance Management (PM); Performance measurements; Core Network (CN) Packet Switched (PS) domain
	TBD

	TS 32.407
	Telecommunication management; Performance Management (PM); Performance measurements; Core Network (CN) Circuit Switched (CS) domain; UMTS and combined UMTS/GSM
	TBD

	TS 32.408
	Telecommunication management; Performance Management (PM); Performance measurements; Teleservice
	TBD

	TS 32.409
	Telecommunication management; Performance Management (PM); Performance measurements; IP Multimedia Subsystem (IMS)
	TBD

	TS 32.410
	Telecommunication management; Key Performance Indicators (KPI) for UMTS and GSM
	TBD

	TS 32.411/412/416
	Telecommunication management; Performance Management (PM) Integration Reference Point (IRP): Requirements
	TBD

	TS 32.421/422/423
	Telecommunication management; Subscriber and equipment trace;
	TBD

	TS 32.425
	Telecommunication management; Performance Management (PM); Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)
	TBD

	TS 32.426
	Telecommunication management; Performance Management (PM); Performance measurements Evolved Packet Core (EPC) network
	TBD

	TS 32.432
	Telecommunication management; Performance measurement: File format definition
	TBD

	TS 32.435
	Telecommunication management; Performance measurement; eXtensible Markup Language (XML) file format definition
	TBD

	TS 32.436
	Telecommunication management; Performance measurement: Abstract Syntax Notation 1 (ASN.1) file format definition
	TBD

	TS 32.441/442/446
	Trace Management Integration Reference Point (IRP)
	TBD

	TS 32.450
	Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN): Definitions
	TBD

	TS 32.451
	Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Requirements
	TBD

	TS 32.452
	Performance Management (PM); Performance measurements Home Node B (HNB) Subsystem (HNS)
	Not Applicable for Network Sharing support

	TS 32.453
	Performance Management (PM); Performance measurements Home enhanced Node B (HeNB) Subsystem (HeNS)
	Not Applicable for Network Sharing support

	TS 32.454
	Key Performance Indicators (KPI) for the IP Multimedia Subsystem (IMS); Definitions
	Not Required in Rel 12

	TS 32.455
	Key Performance Indicators (KPI) for the Evolved Packet Core (EPC); Definitions
	TBD

	TS 32.500
	Self-Organizing Networks (SON); Concepts and requirements
	Supported with no modification

	TS 32.501/502/506
	Self-configuration of network elements; Concepts and requirements
	Supported with no modification

	TS 32.511
	Automatic Neighbour Relation (ANR) management;
	Supported with no modification

	TS 521/522/526
	Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP);
	Not Applicable for Network Sharing support

	TS 32.531/532/536
	Software management (SwM); Concepts and Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 32.541
	Self-Organizing Networks (SON); Self-healing concepts and requirements
	Not Applicable for Network Sharing support

	TS 32.551
	Energy Saving Management (ESM); Concepts and requirements
	Not Applicable for Network Sharing support

	TS 32.571/572
	Home Node B (HNB) and Home eNode B (HeNB) management; Type 2 interface
	Not Applicable for Network Sharing support

	TS 32.581/582/583/584
	Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P): Type 1 interface
	Not Applicable for Network Sharing support

	TS 32.591/582/593/594
	Home enhanced Node B (HeNB) Operations, Administration, Maintenance and Provisioning (OAM&P): Type 1 Interface
	Not Applicable for Network Sharing support

	TS 32.600/601/602/606
	Configuration Management (CM)
	Supported with no modification

	TS 32.611/612/616
	Configuration Management (CM); Bulk CM Integration Reference Point (IRP)
	Supported with no modification

	TS 32.621/622/626
	Configuration Management (CM); Generic network resources Integration Reference Point (IRP)
	TBD

	TS 32.631/632/636

Removed specs do not exist in Rel-11 or later.
	Configuration Management (CM); Core network resources Integration Reference Point (IRP)
	Supported with no modification

	TS 32.641/642/646
	Configuration Management (CM); UTRAN network resources Integration Reference Point (IRP)
	See 28.651/652/653

	TS 32.651/652/656
	Configuration Management (CM); GERAN network resources Integration Reference Point (IRP)
	See 28.654/655/65

	TS 32.661/662/666
	Configuration Management (CM); Kernel CM
	TBD

	TS 32.671/672/676.
	Configuration Management (CM); State Management Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 32.690
	Telecommunication management; Inventory Management (IM); Requirements
	Not Applicable for Network Sharing support

	TS 32.691/692/696
	Inventory Management (IM) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 32.711/712/716
	Transport Network (TN) interface Network Resource Model (NRM) Integration Reference Point (IRP)
	TBD

	TS 32.721/722/726
	Repeater Network Resource Model (NRM) Integration Reference Point (IRP);
	TBD

	TS 32.731/732/736
	Telecommunication management; IP Multimedia Subsystem (IMS) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements
	TBD

	TS 32.741/742/746
	Signalling Transport Network (STN) interface Network Resource Model (NRM) Integration Reference Point (IRP);
	TBD

	TS 32.751/752/756
	Evolved Packet Core (EPC) Network Resource Model (NRM) Integration Reference Point (IRP)
	Supported with no modification

	TS 32.761/762/766
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP)
	TBD

	TS 32.771/772/776
	Home Node B (HNB) Subsystem (HNS) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support

	TS 32.781/782/786
	Home enhanced Node B (HeNB) Subsystem (HeNS) Network Resource Model (NRM) Integration Reference Point (IRP)
	Not Applicable for Network Sharing support.

	TS 32.791/792/796
	Generic Radio Access Network (RAN)

Network Resource Model (NRM) Integration Reference Point (IRP);
	Supported with no modification


Table B.1-1: Network Sharing feature support

Annex <X> (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	Nov.2013
	SA5
	S5-132182
	
	
	Skeleton
	
	0.0.0

	Jan. 2014
	SA5
	S5-140249
S5-140250

S5-140254
	
	
	Initial text for Introduction, References and Definitions sections.

Initial text for Concepts and background section (sub-section 4.1 describing RAN sharing scenarios and 4.2 describing management architecture).

First business level requirements have been introduced.
Annex A has been added.
	0.0.0
	0.1.0

	May 2014
	SA5
	S5-143107
S5-143369

S5-143372
	
	
	Align network sharing scenarios with TS 23.251
Input to business level requirements section
Add feature support table for network sharing as an informative annex
	0.1.0
	0.2.0

	August 2014
	SA5
	S5-144373
S5-144374
	
	
	Add business level requirements CON-4 to CON-7 to section 5.1.1
Add new use case in section 5.4.3

Add specification level requirements FUN-1 and FUN-2 in section 6.1

Add references to section 5.x from section 6.x respectively
	0.2.0
	0.3.0

	Sep-2015
	SA#65
	SP-140554
	
	
	Presented for information
	0.3.0
	1.0.0
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