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Foreword

This document has been produced by the ETSI MCC.

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items: ongoing or completed. 
Stopped Features and Studies are listed at the end of the present document.

Legend:

Completed WI
Ongoing WI
Moved WI to the next Release
Stopped WI
Scope

The present document contains H(e)NB and SON work items across 3GPP Releases and TSGs.
1
Release 8

1.1
Home NodeB / eNodeB (HomeNB)  UID_380065
Resources:
S1,C1,C4

1.1.1
Stage 1 for HNB_eHNB  UID_380066
Resources:
S1
References
	Document
	Title/Contents

	WID(s)

	SP-070952
	WID on Requirements for Home NodeB / eNodeB

	Impacted Specifications

	TS 22.011
	Service accessibility - S1

	TS 22.115
	Service aspects; Charging and billing - S1

	New Dedicated Specifications/Reports

	-
	-


There is ongoing work in several 3GPP groups (e.g. RAN2, RAN4, CT1, SA3) on specifying Home NodeB and Home eNodeB (e.g. TR 25.820, TS 36.300). 

"Home NodeB and Home eNodeB" refer to the deployment as small UTRA and E-UTRA cells, respectively, in domestic, small office and similar environments. The Home Node B/eNodeB interconnects with the 3G core / Evolved Packet Core (EPC) over a fixed broadband (e.g. DSL, Cable, etc.) access network. 

Although many of the existing service requirements for NodeB and eNodeB access apply equally to Home NodeB/eNodeB, additional service requirements may also be needed to address e.g. security, quality, charging and access restrictions resulting from the envisaged deployment scenarios.  It is expected that Home NodeB and Home eNodeB will have common requirements.

As there are ongoing trials of Home NodeBs using non-standardized solutions, this work develops common and, when needed, specific requirements for both Home NodeB/eNodeB access systems. The derived requirements support related ongoing work in other 3GPP TSGs.

Initial work focussed on reviewing this topic, drawing upon the work on SoLSA, with a view to identifying modifications to existing specifications.

Consideration was given to service requirements for e.g.:

· Home NodeB UTRA access to 3G services;

· Home eNodeB E-UTRA access to Evolved Packet System services;

· Support for Closed Subscriber Groups (CSG);

· Support of Emergency Calls;

· OAM Issues;

· Localization of Home NodeB/eNodeB to comply with Radiocommunications license conditions;

· Localization of Home NodeB/eNodeB to comply with Emergency call requirements;

· Authentication of Home NodeB/eNodeB.
Service requirements for both UTRA an E-UTRA access for Home NodeB/eNodeB take into account access capabilities and possible limitations e.g. QoS and bandwidth restrictions. Particular attention was given to the operation of the equipment in accordance with the licence granted to the PLMN operator.

MMI-Aspects - the need for possible deployment requirements (e.g. plug&play) and remote configuration by the PLMN operator, and degree of control appropriate for the user of the Home Node B/eNodeB were considered.

Consideration was given to differential charging for different classes of subscriber e.g. the owner of the Home NodeB/eNodeB and authorized ‘visiting guest' subscribers.
1.1.2
Support of Closed Subscriber Group (CSG)  UID_420019
Resources:
C4

References
	Document
	Title/Contents

	WID(s)

	-
	-

	Impacted Specifications

	TS 23.003
	Numbering, addressing and identification

	TS 23.008
	Organization of subscriber data

	TS 29.002
	Mobile Application Part (MAP) specification

	TS 29.272
	Evolved Packet System (EPS); Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol

	New Dedicated Specifications/Reports

	-
	-


At SP#42 SP-080874 22.011CR0141 confirmed the Requirement to support roaming subscribers with CSG home network subscription but did NOT confirmed requirement for home network independent support of roamers in CSG.

This impacted the following CT4 specifications: TS 23.003, TS 23.008, TS 29.002 and TS 29.272.
1.1.3
CSG and Idle Mode Mobility for LTE Home eNodeB and 3G Home NodeB  UID_410012/3
Resources:
C1

References
	Document
	Title/Contents

	WID(s)

	CP-080498
	WID on CSG and Idle Mode Mobility for LTE Home eNodeB

	CP-080792
	WID on CSG and Idle Mode Mobility for 3G Home NodeB

	Impacted Specifications

	TS 23.122
	Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode

	TS 24.008
	Mobile radio interface Layer 3 specification; Core network protocols; Stage 3

	New Dedicated Specifications/Reports

	TR 24.801
	3GPP System Architecture Evolution (SAE); CT WG1 aspects

	TS 24.285
	Allowed Closed Subscriber Group (CSG) List; Management Object (MO)

	TS 24.301
	Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3


Linked work items

SA3
Study on Home (e)NodeB Security (UID_380085)

RAN4/3/2
Study on 3G Home NodeB/eNodeB (UID_350039)

RAN3
UTRAN architecture for 3G HNB (UID_40054)

RAN2
Support of UTRA HNB (UID_400053)

RAN4
Study on 3G Home NodeB/eNodeB (UID_350039)

SA5
Study of Self-Organizing Networks (SON) related OAM interfaces for Home NodeB (UID_360007)

SA1 has completed the service requirements for LTE Home NodeB (HeNB) in the scope of Rel-8. A single standardized solution gives operators a true multi-vendor environment for both terminals and infrastructure.

Architecture and protocols are developed in several WGs e.g. RAN2, RAN3, RAN4, SA3, SA5 (see linked WIs).

These can be deployed as small (E-)UTRA cells in domestic and Small Office Home Office (SoHo) environments. 
The 3G HNB interconnects with the 3G core network over a fixed broadband (e.g. DSL, Cable, etc.) access network via a HNB access gateway (concentrator). 
The HeNB interconnects with the EPC core over a fixed broadband (e.g. DSL, Cable, etc.) access network. 

RAN4 TR 25.820 (3G Home NodeB Study Item Technical Report) concluded that HNB introduction would have detrimental effects on legacy mobiles (e.g. battery life) and legacy system performance (MM signalling), Closed Subscriber Group (CSG) functionality is required to mitigate some of these aspects and improve the system performance as the number of Rel-8 mobile population grows.
On 3G HNB, CT defined a basic mechanism to support the CSG concept and idle mode mobility to/from CSG cells. 

For HeNB deployment, there are no legacy issues like for Home NodeB (HNB) deployment in UMTS. It is thus expected that more optimized solutions for support of CSG HeNBs would be developed by 3GPP TSG CT. If this functionality is not provided in E-UTRAN in Rel-8 then E-UTRAN will have the same legacy problems in Rel-9 as GSM and UMTS have had in the past when SoLSA and HNB have been introduced. 

Objective
One of the main issues with the deployment of HNBs in an existing UMTS network is to maintain backward compatibility of pre-Rel-8 terminals in a UMTS network supporting HNBs. 
Hence, the work specific to 3G HNB was restricted by the requirement to reuse as much as possible legacy procedures.
CT looked at the CSG concept and the terminal Idle Mode mobility to/from macro 3G cell from/to CSG. 

The design of the new EPC takes into account the requirement to support the CSG concept for HeNBs leading to a more integrated solution for HeNB support in LTE than in UMTS. The CT work:

· Defines the usage of CSG id at NAS layer at the UE side and at network side
· Defines a CSG white list to indicate the CSGs to which a UE has access

· Provides required signalling and mechanisms for LTE CSG white list configuration and management.
· Defines the idle mode mobility procedures to/from macro LTE cell from/to LTE CSG in terms of HeNB validation at CN level.

1.2
UTRA HNB  UID_390033
Resources:
R2,R4,R3,S5

1.2.1
Support of UTRA HNB  UID_400053
Resources:
R2
	Document
	Title/Contents

	WID(s)

	RP-080752
	WID on Support of UTRA HNB

	Impacted Specifications

	TS 25.304
	User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode

	TS 25.306
	UE Radio Access capabilities

	TS 25.331
	Radio Resource Control (RRC); Protocol specification

	New Dedicated Specifications/Reports

	TS 25.367
	Mobility procedures for Home Node B (HNB); Overall description; Stage 2


RAN2 study on legacy Home NB support for UTRA [R2-075466] concluded that the presently available mechanisms for legacy mobile mobility for UTRA Home NB deployments are not optimal and hence require compromises in deployment. In the case where UTRA and LTE Home NB deployment reach dense levels the effect on RAN & CN signalling load, UE performance and finally UE battery life may become significant.

By implementing specific mobility procedures in Rel-8 mobiles to support a CSG like cell concept, it should be possible to obviate the disadvantages posed by UTRA Home NB deployments for Rel-8 mobiles. As the percentage of Rel-8 mobiles population grows, the signalling load on the network will diminish and user experience can be enhanced.

The work specifies enhanced Rel-8 UTRA IDLE mode mobility and to consider enhancements to the ACTIVE mode mobility in order to support the CSG like cell concept (UTRA and LTE). 

RAN2 investigated the adoption of agreed LTE CSG like concepts for UTRA. It is important that legacy mechanisms for UTRA Home NB co-exist with the concepts chosen by this WI to ensure pre-Rel-8 UTRAN UE are supported. The optimization of UTRA Home NB concepts for the support of legacy terminals was not excluded.
For Rel-8 the following were considered:

· Support of CSG (Closed Subscriber Group or restricted association) 

· Minimize the impact to UEs camped on UTRA macro cells 

· Minimize the impact to UEs in CELL_DCH on UTRA macro cells 

· Cell selection/reselection from UTRA macro cell to UTRA Home NB 

· Cell selection/reselection from UTRA Home NB to UTRA

· Cell selection/reselection of UEs between UTRA Home NBs

· Handover of ACTIVE UE from UTRA Home NB to UTRA macro cell

· Cell selection/reselection from UTRA Home NB to GERAN macro cell
If there is a technical need (e.g. to limit excessive interference) the following objectives were envisaged

· Handover of ACTIVE UE from macro UTRA cell to UTRA CSG Home NB in coverage of UTRA Home NB

· Support of semi-open access operation (or signalling association) where a UE can exchange signalling and limited data on non suitable UTRA Home NB

Status Report in RP-090040.

1.2.2
UTRAN Architecture for 3G HNB  UID_400054
Resources:
R3
	Document
	Title/Contents

	WID(s)

	RP-080487
	WID on UTRAN Architecture for 3G HNB

	Impacted Specifications

	TS 25.401
	UTRAN overall description

	TS 25.410
	UTRAN Iu interface: General aspects and principle

	TS 25.412
	UTRAN Iu interface signalling transport

	TS 25.413
	UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling

	TS 25.414
	UTRAN Iu interface data transport and transport signalling

	TS 25.415
	UTRAN Iu interface user plane protocols

	New Dedicated Specifications/Reports

	TS 25.467
	UTRAN architecture for 3G Home Node B (HNB); Stage 2

	TS 25.468
	UTRAN Iuh Interface RANAP User Adaption (RUA) signalling

	TS 25.469
	UTRAN Iuh interface Home Node B (HNB) Application Part (HNBAP) signalling


RAN3 Study on deployment of 3G Home Node B in UTRAN concluded that the support of the 3G Home Node B could be ensured in principle within the framework in the UTRAN architecture defined in TS 25.401, with the support of pre-Rel-8 UEs and Core Networks. It was also concluded that new functions such as the HNB Registration and UE Registration would be supported via the new protocol Home NodeB Application Protocol (HNBAP) between the 3G HNB and HNB-GW.

However, [R3-081588] lists a number of possible alternatives for the definition of the protocol stacks at the Iuh interface (between the 3G HNB and the 3G HNB-GW), and reports that the functional split between 3G HNB and 3G HNB-GW for the legacy UTRAN functions remains for further study, as well as the HNB-GW Discovery procedure.

This work

-
specifies an architecture for 3G HNB access, comprising

-
a reference network architecture

-
an exhaustive list of new HNB specific functions together with the definition of the functional split between the 3G HNB and the 3G HNB-GW.
-
defines and specifies the Iuh interface between the 3G HNB and the 3G HNB-GW comprising

-
the signalling transport with the aim to reduce the number of alternatives considered in section 7.3 in TR 25.820 for the signalling transport protocol stack at the Iuh interface (between the 3G HNB and the 3G HNB-GW), in any “CN” (CS/PS/BC) domain, a single solution (i.e. no alternatives) shall be specified for 3G HNBs of the new Home NodeB BS class which is expected to be specified by RAN4. The use of this architecture for Home Node B operating in unrestricted access mode shall not be precluded as per SA1 requirements

-
the user data transport-
the C-plane functions (e.g. HNB Registration and UE Registration).
-
specifies the HNB-GW Discovery procedure mentioned in [R3-081588]

-
specifies the impacts of the HNB (auto)-configuration aspects on the UTRAN signalling.

RAN3 liaised for feedback based on the RAN3 agreed architecture and functions for 3G HNB with:

· SA1 for service aspects

· SA2 for the general architectural aspects

· SA3 for security aspects

· SA5 for configuration aspects

· RAN2 for mobility and access control aspects

· RAN4 for radio aspects

· CT1 for the use of NAS message in the various access control mechanisms
Status Report in RP-090041.

1.2.3
FDD Home NodeB RF requirements  UID_390034
Resources:
R4
	Document
	Title/Contents

	WID(s)

	RP-080971
	WID on FDD Home NodeB RF requirements

	Impacted Specifications

	TS 25.104
	Base Station (BS) radio transmission and reception (FDD)

	TS 25.141
	Base Station (BS) conformance testing (FDD)

	New Dedicated Specifications/Reports

	TR 25.967
	Home Node B (HNB) Radio Frequency (RF) requirements (FDD)


Within the course of increasing UMTS terminal penetration and Fixed-Mobile Convergence, an upcoming demand for 3G Home NodeBs is observed to provide attractive services and data rates in the home environment.

UTRAN is not optimally suited for this application as UTRAN was developed and defined under the assumption of coordinated network deployment whereas home NodeBs are typically associated with uncoordinated and large scale deployment.

This work amends the UTRAN NodeB related RF specifications as proposed in TR 25.820 to support the Home NodeBs application. The scope of this work is limited to the UTRA FDD mode.

TR 25.820 on Home (e)NodeB feasibility concluded on RAN4 related matters that:

· Home NodeBs will not significantly degrade the performance of networks deployed in other channels.

· Dedicated carrier deployment of Home Node B’s is feasible for both open and closed subscriber group systems in a wide range of deployment configurations.

· Co-channel carrier deployment of Home Node B’s is feasible for both open and closed subscriber group systems. However, especially in the case of CSG there will be an increased level of interference relative to dedicated deployment; interference mitigation techniques have been studied to reduce this.

· Home Node Bs can provide reasonable performance whether deployed in isolation or whether multiple Home Node Bs are deployed in the same area. However, in high density deployments, techniques may be needed to mitigate inter-HNB interference.

· Home Node Bs can be engineered to radiate only when it is confirmed that such an emission complies with regulatory requirements in force where that Home NodeB is operating.

· Home NodeBs can support UE speeds up to 30 km/h.

Status Report in RP-090041.
1.2.3.1
Conformance Test Aspects – UTRA HNB (FDD)  UID_430023 (target Jun 2010)
Resources:
R5

References
	Document
	Title/Contents

	WID(s)

	RP-090023
	WID on UE Conformance Test Aspects - Support for UTRA HNB (FDD)

	Impacted Specifications

	TS 34.108
	Common test environments for User Equipment (UE); Conformance testing

	TS 34.123-1
	User Equipment (UE) conformance specification; Part 1: Protocol conformance specification

	TS 34.123-2
	User Equipment (UE) conformance specification; Part 2: Implementation conformance statement (ICS) specification

	TS 34.123-3
	User Equipment (UE) conformance specification; Part 3: Abstract test suites (ATSs)

	New Dedicated Specifications/Reports

	-
	-


	UID
	Title
	Acronym
	WID
	Finish
	Compl.
	Status Report
	Notes
	TS_TR

	430022
	UTRA HNB – UE Conformance Testing
	HNB-UEConTest
	
	04/06/2010
	60%
	
	Testing for Feature UID_390033 UTRA HNB
	

	430023
	Conformance Test Aspects – UTRA HNB (FDD)
	HNB-UEConTestFDD
	RP-090023
	04/06/2010
	60%
	RP-091065
	RP#46 completion 12/09=>06/10
	34.108, 34.123-1, 34.123-2, 34.123-3


This work provides testing for Feature UID_390033 UTRA HNB.
RAN2 study on legacy Home NB support for UTRA [R2-075466] concluded that the available mechanisms for legacy mobile mobility for UTRA Home NB deployments are not optimal and hence require compromises in deployment. 
In case UTRA Home NB deployment reaches dense levels the effect on RAN and CN signalling load, UE performance degradation and UE battery life reduction may become significant. 
Core specifications have therefore been enhanced for Rel-8 to support UTRA HNB by introducing the Closed Subscriber Group (CSG) concept for access and mobility control. 
Corresponding work on the related UE conformance testing is now needed.

Impacted core specifications relevant for RAN5 test specifications for UTRA HNB (FDD) are: 

	TS 25.304
	User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode

	TS 25.331
	Radio resource control (RRC) protocol specification

	TS 25.367
	Mobility Procedures for Home NodeB (Stage 2)


1.2.4
3G Home NodeB OAM&P (type 1 definition)  UID_420037
Resources:
S5
	Document
	Title/Contents

	WID(s)

	SP-080708
	WID on 3G Home NodeB OAM&P (type 1 definition)

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TS 32.581
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Concepts and requirements for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.582
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Information model for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.583
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Procedure flows for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.584
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); XML definitions for Type 1 interface HNB to HNB Management System (HMS)


SA5 provided OAM solution for 3G HNB complementing work in the Broadband Forum and 3GPP TSG RAN.
SA5 standardized management services specific to HNB along the following:

· Quantity of HNB is likely to be large

· There may be many HNB vendors

· HNB may be purchased easily by end-users in market

· Location of HNB could be in a private residence which may not be accessible for frequent on-site maintenance

SA5 studied HNB OAM and SON aspects. The management differences between HNB and macro NodeB are listed in TR 32.821 (Study of Self-Organizing Networks (SON) related OAM Interfaces for HNB). TR32.821 lists requirements for managing HNB and the consequences on the management interface for HNB. 

SA5 agreed to standardize the interfaces type 1 and 2 for Home NodeB OAM&P shown in the following figure.
However, standardization of management on interface type 2 is not covered in Rel-8.


[image: image1]
This work provides the OAM solution for 3G HNB on interface type 1 management. The work includes:

1.3
Self-Organizing Networks (SON)  UID_390004
Resources:
S5

The Self-Organizing Networks (SON) Building Block of the LTE Feature contains the following Work Tasks:

· SON Concepts and requirements

· Self-Establishment of eNBs

· SON Automatic Neighbour Relations (ANR) List Management

Main drivers for Self-Organizing Networks (SON) are:

· The number and structure of network parameters have become large and complex 

· Quick evolution of wireless networks has led to parallel  operation of 2G, 3G, EPC infrastructures

· The rapidly expanding number of Base Stations needs to be configured and managed with the least possible human interaction

SON is part of 3GPP Rel-8 and the ongoing work in TSG RAN needs OAM support. 
SON use cases are part of the SA5 TR 32.816 Study on management of E-UTRAN and EPC.
The SA5 Rel-8 work on E-UTRAN NRM (UID_380036) is not covering application-specific operations.
Co-ordinated work on ALL aspects of SON, including management requirements resulting from TSG RAN, is needed. A higher level work item is needed for SON-related requirements and results within SA5.
	UID
	Title
	WG
	WID
	TS_TR

	390004
	Self-Organizing Networks (SON)
	S5
	SP-080275
	 

	390104
	SON Concepts and requirements
	S5
	SP-080275
	32.500

	390005
	Self-Establishment of eNBs, including automated Software Management
	S5
	SP-080849
	32.501, 32.502, 32.531, 32.532, 32.533

	390006
	SON Automatic Neighbour Relations (ANR) List Management
	S5
	SP-080066
	32.511, 32.761/2/3/5


1.3.1
SON Concepts and requirements  UID_390104
Resources:
S5

References
	Document
	Title/Contents

	WID(s)/Status Report

	SP-080275
	WID on Self-Organizing Networks (SON)

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TS 32.500
	Telecommunication management; Self-Organizing Networks (SON); Concepts and requirements


TS 32.500 covers:

· SON requirements for OAM;

· Infrastructure for SON in the OAM system;

· Self-configuration, Self-Optimization and self-healing, Neighbour Relation handling (intra-E-UTRAN, 2G, 3G);

· Defines the necessary Interface IRPs.

1.3.2
SON Automatic Neighbour Relations (ANR) List Management  UID_390006
Resources:
S5

References
	Document
	Title/Contents

	WID(s)/Status Report

	SP-080066
	WID on SON Automatic Neighbour Relations (ANR) List Management

	Impacted Specifications

	TS 32.761
	Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements

	TS 32.762
	Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)

	TS 32.763
	Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Common Object Request Broker Architecture (CORBA) Solution Set (SS)

	TS 32.765
	Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Bulk CM eXtensible Markup Language (XML) file format definition

	New Dedicated Specifications/Reports

	TS 32.511
	Telecommunication management; Self-Organizing Networks (SON); Automatic Neighbour Relation (ANR) management; Concepts and requirements


In the context of LTE, it is necessary to automate, as much as possible, the discovery of neighbour relations.  
The goal is to reduce the reliance on traditional configuration methods (e.g. manual configuration, configuration by planning tools in GSM case) in the context of growing complexity and scale of the new generation of mobile networks. 

The Automatic Neighbour Relation (ANR) function includes the relations to LTE cells on other eUTRAN frequencies and 2G and 3G cells.

The objectives are to identify and define functions that collectively, support the automation of neighbour relations discovery and, to identify the actors of this automation and to define necessary open interfaces among various identified functions and actors.
This automation is not a replacement of the "traditional configuration methods", which must work together in a way that operators remain in control of the degree of automation and "traditional configuration methods" involved.

This work:

· Defines use cases;

· Identifies actors and defines various functional blocks that collectively support the subject automation;

· Identifies interfaces where standardization is required;

· Defines necessary security mechanisms.

TS 32.511 covers concepts and requirements for Automatic Neighbour Relation (ANR) management.

1.3.3
Self-Establishment of eNBs  UID_390005
Resources:
S5

References
	Document
	Title/Contents

	WID(s)/Status Report

	SP-080849
	WID on Self-Establishment of eNBs

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TS 32.501
	Telecommunication management; Self-Configuration of Network Elements; Concepts and Integration Reference Point (IRP) Requirements

	TS 32.502
	Telecommunication management; Self-Configuration of Network Elements Integration Reference Point (IRP); Information Service (IS)

	TS 32.531
	Telecommunication management; Software management; Concepts and Integration Reference Point (IRP) Requirements

	TS 32.532
	Telecommunication management; Software management Integration Reference Point (IRP); Information Service (IS)

	TS 32.533
	Telecommunication management; Software management Integration Reference Point (IRP); Common Object Request Broker Architecture (CORBA) Solution Set (SS)


This work standardizes the functions required in LTE for an automated establishment of new eNBs into the network. 
This WI does not refer to HNB. 
This WI has a strong link with the WIs on E-UTRAN NRM IRP (UID_390001) and EPC NRM IRP (UID_390010). 

Self-configuration includes an automated establishment of IP connectivity between the eNB and the Element Manager, an automated download of software and an automated download of radio and transport configuration data. It may also include an automatic setup of X2 and S1 interfaces. Appropriate security mechanisms are needed. Newly established eNBs might also perform self-test and send out reports about the results. 

This work defines:

1. Management reference model supporting this use case;

2. Requirements;

3. Elements for NRM IRPs;

4. Interface IRPs for the interaction patterns on open interfaces;

5. Security mechanisms;

6. Mechanisms for software download related to self-establishment;

7. Reports of self-test results.

TS 32.501 covers concepts and requirements for Self-establishment of eNodeBs.

TS 32.502 contains the Stage 2 for Self-establishment of eNodeBs.
1.4
Study on Home (e)NodeB Security  UID_380085
Resources:
S3

References
	Document
	Title/Contents

	WID(s)

	SP-080783
	SA3 WID on Study of H(e)NB Security

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 33.820
	Security of H(e)NB s


This study is linked to the RAN4 Study on 3G Home NodeB/eNodeB (FS_RAN-HNBeNB) UID_350039 and to the SA5 Study on Self-Organizing Networks (SON) related OAM interfaces for Home NodeB (FS_OAM-SON-HNB) UID_360007.

3

Justification

H(e)NB is able to provide new services with higher data rate in a low cost.  Operators have already indicates their interest in this area. Study of H(e)NB has already started in 3GPP in order to investigate the feasibility of developing a standard solution for H(e)NB. RAN and SA5 have established two study items on H(e)NB. The SI in RAN is “Home NodeB/eNodeB” (RP-070257), and the SI in SA5 is “Study of Self-Organising Networks (SON) related OAM interfaces for Home NodeB” (SP-070308). Security is an critical aspect of H(e)NB, but it is not sufficiently covered by the existing work items.

4

Objective

The objective of this study item is to identify special security threats of H(e)NB and study the countermeasures to these threats. 

The study should include, but not be limited to, threat analysis of H(e)NB, mutual authentication and security protection between H(e)NB and rest of network, maintenance of the security context between H(e)NB and rest of network, security requirements on the H(e)NB, provisioning of security credentials on the H(e)NB, security solution for verifying the location of the H(e)NB etc. With regard to security protection between the H(e)NB and the rest of the network, bandwidth efficiency should be taken into consideration.
1.5
Study on 3G Home NodeB/eNodeB  UID_350039
Resources:
R4

References
	Document
	Title/Contents

	WID(s)

	RP-070257
	SID on Home NodeB/eNodeB

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 25.820
	3G Home NodeB Study Item Technical Report


With increased UMTS terminal penetration and Fixed-Mobile Convergence, a strong demand is observed for 3G HNB providing attractive services and data rates in home environments.
New services with higher data rate at lower cost, require the study of 3G HNB environments.
Many operators indicated interest, that could lead to fragmented markets with non-standardized solutions. 

UTRAN is not optimal for this application as it was developed under the assumption of coordinated network deployment whereas HNB is typically associated with uncoordinated and large scale deployment.

This study investigates amendments to UTRAN (FDD) to fully support HNB application.
This work studies aspects of 3G HNB solution and develops a standardized scenario and solution assuring a multi-vendor environment. It includes architecture, HO scenario, interference consideration, OAM interface aspect, etc.

To minimize impact on existing network, the HNB concept for WCDMA shall operate with legacy terminal (R99 onwards) and core network, and minimize impact on UTRAN interfaces. No UE specifications impact is foreseen.
A feasible solution providing 3G HNB environment should be available.
Work on LTE HeNB (as part of the LTE work item) benefits from scenarios defined as part of this study. 
Interference analysis is based on the same scenario for both UTRAN and E-UTRAN as deployment scenarios are the same.

This work develops a framework for 3G HNB. It focuses on building the 3G Femto/Pico environment capable of providing users with high bit rate and low-cost services.

TR 25.820
Summary

It analyzed impact of HNB on macro layer with downlink emphasis and prioritized the interference scenarios below.

Table: Interference Scenario analysis

	Number
	Aggressor
	Victim

	1
	UE attached to HNB
	MNB Uplink

	2
	HNB
	MNB Downlink

	3
	UE attached to MNB
	HNB Uplink

	4
	MNB
	HNB Downlink

	5
	UE attached to HNB
	HNB Uplink

	6
	HNB
	HNB Downlink
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Figure: Interference scenarios

A wide range of possible HNB deployment configurations are envisaged. TR 25.820 uses interference scenarios to investigate impact of HNB deployment on existing BS requirements.  However, the interference scenarios are dependent on the deployment configurations. 

Successful HNB (dedicated or co-channel) deployment needs minimum performance requirements for all scenarios.

TR 25.820
Conclusions

RAN4

Conclusions

RAN4 identified new requirements affecting RF aspects. Their feasibility is addressed by:

· H(e)NB should not degrade significantly the performance of networks deployed in other channels.  Feasible. Dedicated carrier deployment of HNB is feasible for both Open and Closed Subscriber Group systems in a wide range of deployment configurations. Co-existence between HNB and UTRAN networks in adjacent channels is comparable with co-existence for local area Bases Stations.

· H(e)NB configurations intended for deployment in the same channel as an existing E-UTRAN network should ensure their combined performance is not significantly worse than that of the original network. Feasible, however especially in the case of CSG there will be an increased level of interference relative to dedicated deployment; interference mitigation techniques have been studied to reduce this.

· H(e)NB should provide reasonable performance whether deployed in isolation or whether multiple H(e)NB are deployed in the same area. Feasible, however in high-density deployments, techniques may be needed to mitigate inter-HNB interference.

· As a H(e)NB may be privately owned and portable, it shall only radiate while it is confirmed that such an emission complies with regulatory requirements in force where that HNB is operating. Feasible

· The HNB must support UE speeds up to 30 km/h. Feasible

· HNB must support existing UTRAN UEs. Feasible

RAN2

Conclusions

RAN2 studied intra- and inter-frequency mobility solutions and access control for UMTS HNBs. Different solutions based on current Rel-7 have been studied. No quantitative results have been presented. 

RAN2 concluded there are a few solutions but having drawbacks/limitations (restrictions on deployment) an operator needing to decide upon.

For Rel-8 UE some mechanisms that optimize mobility and access control have been presented already. 

Recommendation for Rel-8 UMTS HNB:

1) Solutions to optimize the mobility and access control should be specified;

2) Solution for UMTS Home-NodeB aligned with the ones decided for E-UTRAN Home-eNBs ("CSG cells") should be analyzed first;

3) Removal of constraints in procedures for (macro) cell reselection to efficiently support HNB cells should be investigated (e.g. removal of cell barring for 300 s for reselection if highest ranked cell is a CSG cell).

RAN3

Conclusions

Deploying 3G HNB with legacy UEs and legacy CN nodes is feasible. Further proposed enhancements are FFS.

Status Report in RP-080289

2
Release 9

2.1
Enhanced Home NodeB / eNodeB (EHNB) UID_400035
Resources:
S1,S2,S3,S5,C1,C6,R2,R3,R4

References
	Document
	Title/Contents

	WID(s)

	SP-080791
	SA1 WID on Enhanced Home NodeB / eNodeB (EHNB)

	SP-080636
	SA2 WID on Architecture aspects of EHNB

	SP-080636
	SA3 WID on Security aspects of EHNB

	Impacted Specifications

	TS 22.011
	Service accessibility - S1

	TS 23.401
	General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access - S2

	TS 23.402
	Architecture enhancements for non-3GPP accesses - S2

	TS 23.060
	General Packet Radio Service (GPRS); Service description; Stage 2 - S2

	
	

	New Dedicated Specifications/Reports

	TS 22.220
	Service requirements for Home NodeBs and Home eNodeBs - S1

	TR 23.830
	Architecture aspects of Home Node B (HNB) / Home enhanced Node B (HeNB) - S2

	TS 33.320
	Security of Home Node B (HNB) / Home evolved Node B (HeNB) - S3

	TS 32.xx1, 32.xx2, 32.xx
	- S5

	
	

	
	


This work is a continuation of the Rel-8 Feature Home NodeB / eNodeB (HomeNB) UID_380065.
	Unique_ID
	Name
	Acronym
	Resource
	Complete
	Hyperlink

	400035
	Enhanced Home NodeB / eNodeB
	EHNB
	
	54%
	SP-090214

	400047
	Stage 1 for EHNB
	EHNB
	S1
	100%
	SP-080791

	410026
	Architecture aspects of EHNB
	EHNB
	S2
	100%
	SP-080636

	420035
	Security aspects of Enhanced Home NodeB / eNodeB
	EHNB-Sec
	S3
	60%
	SP-080879

	450003
	CT1 aspects - Support of Home NB and Home eNB enhancements
	EHNB-CT1
	C1
	50%
	CP-090741

	450004
	CT6 aspects - Support of Home NB and Home eNB enhancements
	EHNB-CT6
	C6
	0%
	CP-090741

	420036
	3G HNB Gateway and LTE HeNB Gateway OAM&P
	HNB-OAM_GW
	S5
	50%
	SP-090305

	430012
	3G HNB and LTE HeNB OAM&P Type 1 Interface
	HNB_eHNB-OAM_Type1
	S5
	45%
	SP-090208

	440066
	3G HNB and LTE HeNB OAM&P Type 2 Interface
	HNB_eHNB-OAM_Type2
	S5
	20%
	SP-090315

	420008
	LTE FDD Home eNodeB RF Requirements
	HeNB-RF_FDD
	R4
	40%
	RP-081080

	430005
	LTE TDD Home eNodeB RF Requirements
	HeNB-RF_TDD
	R4
	50%
	RP-090160

	430025
	Home NB and Home eNB enhancements - RAN3 aspects
	EHNB-RAN3
	R3
	35%
	RP-090349

	430026
	Home NB and Home eNB enhancements - RAN2 aspects
	EHNB-RAN2
	R2
	50%
	RP-091392

	440001
	Home NB and Home eNB enhancements - GERAN aspects 
	EHNB-GERAN 
	GP
	15%
	GP-090975


2.1.1
Stage 1 for EHNB  UID_400047
Resources:
S1

	Unique_ID
	Name
	Acronym
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	400047
	Stage 1 for EHNB
	EHNB
	04/06/2009
	SP-080791
	SP#44 completed
	22.220, 22.011


Rel-8 specifies the basic functionalities for the support of Home Node B (HNB) and Home eNodeB (HeNB). 
Rel-9 builds on these foundations and adds further functionalities that enable mobile operators to provide more advanced services as well as improving the user experience. There is no change on underlying Rel-8 assumptions, i.e.:

· HNB and HeNB will be deployed as small UTRA and EUTRAN cells, respectively in domestic, small office and similar environment

· The HNB and HeNB interconnects with the 3G core and Evolved Packet Core respectively over a fixed broadband access network (e.g. DSL, Cable, etc.).

· Full mobility into and out of a HeNB coverage will be supported including service continuity where applicable.

· Operators and owners of HeNB and HNB will be able to control the access to the resources provided.

This work focuses on security, quality of service, charging and access restrictions HNB and HeNB.
This work continues the work started in Rel-8 and develops common and, when necessary, specific requirements for both HNB/HeNB access systems.

Using as baseline the requirements on HNB / HeNB, included in TS 22.011, the aim is to consolidate all the requirements in a new Stage 1 specification. Consideration was given, but not limited, to the following:

· Home NodeB UTRA access to 3G services

· Home eNodeB E-UTRA access to Evolved Packet System services

· Support of  PWS, ETWS

· Operational requirements for compliance with Radio communications license conditions;

· Authentication of HNB/HeNB as well as of the registered location

· QoS requirements when interworking with Home Gateways – specified by TISPAN WG5 – for connecting (e.g. via xDSL) with the core network. QoS provided to users and possible categorization of users.

· Plug and play (usability) aspects and self-organization requirements

· Requirements for customizing services for HNB/HeNB e.g. over DSL or cable
· Support of guest users
· Roaming aspects
· Support of HeNB in the corporate environment
· Support of legacy terminals
· Local IP Access to the home based network
· Managed Remote Access to home based network
· Local IP Access to the Internet
· IMS Capable HNB subsystem

· Open access and hybrid access

· OA&M Requirements
· Television Service
Service Aspects:

Service requirements may result from the need of tailoring some services for access from HNB/HeNB, taking into account access capabilities and possible limitations e.g. QoS and bandwidth restrictions. Examples of services that may be applicable include Public Warning System (PWS), MBMS. 

Charging Aspects:
Consideration was given to differential charging for different classes of subscriber e.g. the owner of the HNB/HeNB and authorised "visiting guest" subscribers.

Security Aspects:
For the deployment of HNB/HeNB security requirements had been examined by SA3.

2.1.2
Architecture aspects of EHNB  UID_410026
Resources:
S2

	Unique_ID
	Name
	Acronym
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	410026
	Architecture aspects of EHNB
	EHNB
	24/09/2009
	SP-080636
	SP#45 completed
	23.830, 23.401, 23.402, 23.060


Linked work items

· Study on Home (e)NodeB Security (SA3)

· Study of Self-Organizing Networks (SON) related OAM interfaces for Home NodeB (SA5)

· Support of UTRA HNB (RAN2)

· WID HNB/EHNB Rel-8 (SA1)

· UTRAN Architecture for 3G HNB deployment (RAN3)

· WID on Enhanced Home NodeB / eNodeB for Rel-9 (SA1)

· CSG and Idle Mode Mobility for LTE Home eNodeB
· CSG and Idle Mode Mobility for 3G Home NodeB
SA1 has defined the HNB/HeNB requirement and agreed that the HNB/HeNB provides services to members of Closed Subscriber Groups (CSG), and membership, including temporary membership, of CSGs is managed by both the registered owner of the HNB/HeNB and the network operator. Moreover, SA#40 has agreed a new WID on Enhanced HNB/HeNB with the goal to consolidate the service requirements in a new Stage 1 specification for Rel-9.

The RAN3 study on the deployment of the 3G Home Node B in UTRAN concluded that the support of the 3G Home Node B could be ensured in principle within the framework in the UTRAN architecture defined in TS 25.401, with the support of legacy UEs and legacy core networks. However, the expected UTRAN UE mobility performance would be quite poor because in UTRAN the mobility and access control handling was not designed with 3G HomeNodeB in mind. 

It is expected that similar problems will arise in LTE if it is allowed that LTE capable UEs exist that are not aware of the HeNB / CSG. Therefore, RAN2 has developed concepts to improve this handling for LTE introducing CSG ID and whitelist concepts. The support of Home eNodeB concept is currently captured within the scope of LTE WID.

RAN2 has also initiated a WI to improve the 3G UE performance for Rel-8 also supporting the CSG ID and whitelist concepts.

SA5 TR 32.821 studies the SON OAM architecture for both HNB/HeNB, differences between the SON OAM architecture for these and for the macro NodeB/eNodeB, and making preparation for a later implementation work item.

The introduction of these new concepts will improve UE performance and UE battery life time for new terminals supporting this CSG concept. It is also important that legacy mechanisms for 3G Home NB and UEs co-exist with any new concepts to ensure pre-Rel-8 UTRAN UE will be supported.

3GPP has currently not defined CSG architecture for the support of CSG concept in 3G HNB, HeNB, CN/EPC and UE. To progress the standardization of CSG concept in affected WGs it is necessary for SA2 to study a CSG architecture and the CSG and whitelist support.

Hence this Work Item performs this work.

The SA2 work was phased in a manner to document, in the first phase, the work ongoing in other WGs and identify any outstanding issue not properly addressed in Rel-8. In a second phase, SA2 carried out the architecture work addressing the remaining aspects of HNB/HeNB according to SA1 requirements.

The objective of this work was to study the architecture aspects for 3G HNB and HeNB in the following areas:

· distribution of functions on network nodes for 3G HNB and LTE HeNB support

· architecture support of CSGs and whitelist handling

· architecture support of security, authentication and discovery processes related to 3G HNB / HeNB  

· architecture support of mobility and Access Control 

· identification of Rel-8 impacts of 3G HNB

In the first phase, TR 23.830 describes the overall concept and architecture of HNB/HeNB. The initial focus was to identify the aspects addressed in other WGs as part of their already ongoing work, in order to avoid inter-Release compatibility issues at a later stage.

In the second phase, the enhancements required in the future can be developed according to SA1 requirements.

RAN3 architecture work on HNB/HeNB was taken into account in the overall architecture appropriately.

2.1.3
Security aspects of EHNB  UID_420035
Resources:
S3

	Unique_ID
	Name
	Acronym
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	420035
	Security aspects of Enhanced Home NodeB / eNodeB
	EHNB-Sec
	10/12/2009
	SP-080879
	SP#46 completed
	new 33.320


SA3 studied security aspects of HNB/HeNB, including security architecture, threat analysis, and security requirement. TS 33.320 includes solutions for mitigating threats according to the security requirements identified in TR 33.820.

TS 33.320 specifies the security architecture, i.e. the security features, security mechanisms and security procedures for the HNB/HeNB including the security gateway at edge of the core network and OAM links. 

2.1.4
CT aspects - Support of Home NB and Home eNB enhancements  UID_450003

Resources:
C1,C6

	Unique_ID
	Name
	Acronym
	Resource
	Finish
	Complete
	Hyperlink
	rapporteur
	Notes
	TSs_and_TRs

	450003
	CT1 aspects - Support of Home NB and Home eNB enhancements
	EHNB-CT1
	C1
	19/03/2010
	95%
	CP-090741
	CP#46 completion 12/09=>03/10. Roaming aspects for manual CSG selection, Support of temporary users and CSG membership changes, Support of user controlled and operator controlled lists
	23.122, 24.008, 24.285, 24.301
	23.122, 24.008, 24.285, 24.301

	450004
	CT6 aspects - Support of Home NB and Home eNB enhancements
	EHNB-CT6
	C6
	19/03/2010
	90%
	CP-090741
	CP#46 completion 12/09=>03/10. Storing of CSG related data items on the USIM
	31.102
	31.102


SA has created a cross TSG umbrella work item for enhancements for enhanced home (e)NodeB work. 
This is a building block to undertake the relevant pieces of work in CT.

The following items require additional details to be provided in specifications under CT1and CT6 responsibility:

· Roaming aspects for manual CSG selection

· Support of temporary users and CSG membership changes

· Support of user controlled and operator controlled lists

· Storing of CSG related data items on the USIM
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Expected Output and Time scale 

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications *[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	24.008
	
	1. Support of temporary users and CSG membership changes

2. Support of user controlled and operator controlled lists
	CT #46 (December 2009)
	

	24.301
	
	1.Support of temporary users and CSG membership changes

2. Support of user controlled and operator controlled lists
	CT #46 (December 2009)
	

	23.122
	
	1. Roaming aspects for manual CSG selection
	CT #46 (December 2009)
	

	24.285
	
	Possible impact
	CT #46 (December 2009)
	

	31.102
	
	Storing of CSG related data items on the USIM
	CT #46 (December 2009)
	

	
	
	
	
	


2.1.5
3G HNB Gateway and LTE HeNB Gateway OAM&P  UID_420036
Resources:
S5

References
	Document
	Title/Contents

	WID(s)

	SP-090305
	WID on 3G HNB Gateway and LTE HeNB Gateway OAM&P

	Impacted Specifications

	TS 32.632
	SA5

	TS 32.633
	SA5

	TS 32.635
	SA5

	New Dedicated Specifications/Reports

	TS 32.771
	SA5

	TS 32.772
	SA5

	TS 32.773
	SA5

	TS 32.775
	SA5

	TS 32.781
	SA5

	TS 32.782
	SA5

	TS 32.783
	SA5

	TS 32.785
	SA5

	TS 32.452
	SA5

	TS 32.453
	SA5


	Unique_ID
	Name
	Acronym
	Resource
	Finish
	Complete
	Hyperlink
	Status_Report
	rapporteur
	Notes
	TSs_and_TRs

	420036
	3G HNB Gateway and LTE HeNB Gateway OAM&P
	HNB-OAM_GW
	S5
	25/03/2010
	60%
	SP-090305
	SP-090743
	China Mobile
	SP#46 exception to 03/10 in SP-090743. TS 32.771 & 32.781 v200 for Approval
	32.771, 32.772, 32.773, 32.775, 32.781, 32.782, 32.783, 32.785, 32.452, 32.453, 32.632, 32.633, 32.635


SA5 studied a SON related OAM interface for HNB. TSG RAN has agreed on the architecture of UMTS HNB, in which the HNB Gateway (HNB-GW), located in UTRAN, is connected to the legacy CN via the Iu reference point, to the HNB at the Iu-H interface and implements the new functionalities requested for the deployment of HNBs (see TR R3.020 and TS 25.467). The detailed architecture is shown in the following figure.
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Figure : UTRAN HNB logical Architecture 

Furthermore, the LTE HeNB architecture specified in TS 36.300, in which HeNB GW functionalities have been determined. The detailed architecture is shown in the following figure.

According to the TS 36.300, the deployment of HeNB GW can allow the S1 interface between the HeNB and the EPC to scale to support a large number of HeNBs. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface.

Therefore, the HNB-GW or HeNB-GW is logical entity implementing specific functionalities requested for the deployment of HNBs or HeNB in UTRAN or E-UTRAN. The corresponding OAM interface, the Itf-North bound interface of HNB-GW or HeNB-GW management system needs to be extended to satisfy the requirement of managing HNB-GW or HeNB-GW.
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Figure : E-UTRAN HeNB logical Architecture

The following had been addressed:

1. Configuration management

· Define configuration data over Itf-N for HNB-GW and HeNB-GW

2. Performance management 

· Identify the collection mode of performance data

· Define performance data for the HNB-GW and HeNB-GW extracted through Itf-N

3 Fault management 

· Identify the fault detection mode for the HNB-GW and HeNB-GW

· Define alarm information & alarm report over Itf-N from the HNB-GW and HeNB-GW

Standardization of HeNB-GW management over Itf-N re-used the results of standardization of HNB GW management.
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Expected Output and Time scale 

	New specifications 
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TS 32.xx1
	Home NodeB Access Network Integration Reference Point (IRP); Requirements
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.xx2
	Home NodeB Access Network Integration Reference Point (IRP); Network Resource Model (NRM) 
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.xx3
	Home NodeB Access Network Integration Reference Point (IRP); Common Object Request Broker Architecture (CORBA) Solution Set (SS)
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.xx5
	Home NodeB Access Network Integration Reference Point (IRP); Bulk CM eXtensible Markup Language (XML) file format definition
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.yy1
	Home eNodeB Access Network Integration Reference Point (IRP); Requirements
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.yy2
	Home eNodeB Access Network Integration Reference Point (IRP); Network Resource Model (NRM) 
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.yy3
	Home eNodeB Access Network Integration Reference Point (IRP); Common Object Request Broker Architecture (CORBA) Solution Set (SS)
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.yy5
	Home eNodeB Access Network Integration Reference Point (IRP); Bulk CM eXtensible Markup Language (XML) file format definition
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.4xx
	Performance Management (PM); Performance measurements Home NodeB Access Network
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	TS 32.4yy
	Performance Management (PM); Performance measurements Home eNodeB Access Network
	SA5
	
	SA#45 Sep 2009
	SA#46 Dec 2009
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TS 32.632
	
	Core Network Resources Integration Reference Point (IRP): Network Resource Model (NRM)
	SA#46 Dec 2009
	

	TS 32.633
	
	Core network resources Integration Reference Point (IRP): Common Object Request Broker Architecture (CORBA) Solution Set (SS)
	SA#46 Dec 2009
	

	TS 32.635
	
	Core network resources Integration Reference Point (IRP): Bulk CM eXtensible Markup Language (XML) file format definition
	SA#46 Dec 2009
	


2.1.6
3G HNB and LTE HeNB OAM&P Type 1 Interface  UID_430012
Resources:
S5

References
	Document
	Title/Contents

	WID(s)

	SP-090208
	WID on 3G HNB and LTE HeNB OAM&P Type 1 Interface

	Impacted Specifications

	TS 32.581
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Concepts and requirements for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.582
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Information model for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.583
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Procedure flows for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.584
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); XML definitions for Type 1 interface HNB to HNB Management System (HMS)
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In order to complement the work done in RAN, SA5 provided corresponding OAM solution for 3G Home NodeB and LTE Home eNodeB. SA5 standardized management services that are specific to HNB/HeNB because:

· quantity of HNB/HeNB is likely to be large

· there may be many HNB/HeNB vendors

· HNB/HeNB may be purchased easily by end users in market

· location of HNB/HeNB could be on a private site which may not be accessible for frequent on-site maintenance

SA5 has studied HNB/HeNB OAM and SON aspects. TR 32.821 lists management differences between HNB/HeNB. TR 32.821 provides requirements for managing HNB/HeNB and the consequences on the management interface. 

Based on TR 32.821, the interface Type 1 and Type 2 (see following figure) were standardized for HNB/HeNB OAM&P.
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This work defines corresponding OAM solution for HNB/HeNB on interface Type 1 management including:

1
Management on Standard Interfaces Type 1 for HNB/HeNB:

· Investigate what standardization is needed for management of HNB/HeNB over interface Type 1

· Define the standardization for HNB/HeNB management over interface Type 1

· Standardization on HeNB management over interface Type 1 shall re-use the results of the standardisation on HNB management to the maximum extent possible.

2
Specification work for HNB/HeNB includes: 

· Stage 1 Concepts and Requirements 

1. Configuration and Auto-configuration Management 

2. Fault Management

3. Performance Management

4. Security aspects of OAM

· Stage 2 Architecture and Information Model 
1. Architecture for HNB/HeNB Management for CM, FM and PM

2. Object Classes for

Configuration and Auto-configuration Management for:

HNB/HeNB Access Network

Core Network (related to HNB/HeNB)

Transport Network (related to HNB/HeNB)

Fault Management

Performance Management

3. Stage 2 for contents definition for CM, FM, PM and Logging

· HNB/HeNB to Management system procedure flow 

1. OAM Procedural flows for HNB/HeNB Discovery, registration, configuration updates 

2. OAM Procedural flows for FM

3. OAM Procedural flows for PM

· Stage 3 Data Model and XML Data Format 
1. Data Model and XML Data Format for CM, FM and PM 

Standardization of management on interface Type 2 is not covered by this work item.
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	SP#46 exception to 03/10 in SP-090751. SP#46 32.571 v100 for Information
	new 32.571, 32.572


The architecture supporting Type 2 interface does not violate the architecture in TS 32.583 supporting Type 1 interface.

This work defines corresponding OAM solution for HNB/HeNB on interface Type 2 management including:

· Enhanced Management on standard interfaces Type 2 for HNB/HeNB:

· Investigate enhancements (to current set of IRP specifications) needed for management of HNB/HeNB

· Specify the enhancements mentioned above

· Functionalities aspects considered for HNB/HeNB management on interface Type 2 e.g.:

· Configuration management

· Fault management 

· Performance management

· Security management

· Specification of a function that, by using device management services offered via the Type 1 interface for management of HeNB, can offer the network management services offered via the Type 2 interface for H(e)NBs.

Standardization of management on interface Type 1 is not covered by this work item.
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	E-UTRA; FDD Home eNodeB (HeNB) Radio Frequency (RF) requirements analysis
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Within the course of increasing terminal penetration and Fixed-Mobile Convergence, an upcoming demand for HeNBs is to provide attractive services and data rates in home environments.

E-UTRAN was developed and defined under the assumption of coordinated network deployment whereas HeNBs are typically associated with uncoordinated and large scale deployment.

This work amends HeNBs related RF specifications based on experience gathered in the RAN4 part of TR 25.820 to support HeNBs application.  No changes to the UE RF specifications are foreseen. It is limited to E-UTRA FDD mode.

The interference analysis is similar to that conducted for UTRA so the conclusions broadly apply to E-UTRA as well.
Objective 1

· The existing E-UTRA BS class does not fully address the RF requirements of the HeNB application. Correspondingly, specify RF requirements for HeNB in TS 36.104, taking the work done for HNB as a basis.

· Furthermore, test specification TS 36.141 needed to be updated accordingly.

· HeNB-specific additions to TS 36.104 / 36.141 were accommodated similarly to that for the UTRA HNB.

Objective 2

TR 25.820 showed that for the CSG HNB there are occasions where overall system performance may be enhanced by controlling the HNB output power dependent on the strength of signal from the macro cell layer and from other HNB.  Control of CSG HNB output power mitigates interference to the macro layer and other CSG HNB.  Correspondingly, it is expected that similar observations may be made for the HeNB.  Objective 2 should ensure that operators have the ability to achieve control of HeNB power; in particular that operator has:

· means to obtain measurements of the strength of signals and the identity (to allow macro neighbour cell list building) from the macro cell layer and from other HeNBs. Measurements may be made by the HeNB or may make use of existing measurements defined for the UE; no new UE measurements will be defined.

· means to set maximum output power of the HeNB (expected changes to TS 36.104).

· guidance on how to control HeNB power and expected performance levels in the relevant scenarios. There are additional factors that may be controlled in E-UTRA in comparison with UTRA, such as variable bandwidth and allocation of radio sub-carriers; work will be conducted to investigate if similar mechanisms may be used for controlling HeNB resource allocation versus the macro cell layer and versus other HeNBs.  
Additionally, mechanisms may be applied to control HeNB coverage in the case of open access HeNB.
TR 36.921 captures this guidance.
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	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing

	New Dedicated Specifications/Reports

	TR 36.922
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With increasing popularity of data services and Fixed-Mobile Convergence, an upcoming demand for HeNBs is observed to provide attractive services and data rates in home environments. Currently, many operators have TDD spectrum blocks in the bands of 1880/1900-1920MHz, 2010-2025MHz and 2.3GHz. Furthermore, the ongoing worldwide auctions of 2.6GHz may provide larger room for the deployment of LTE TDD systems. LTE TDD HeNB can be foreseen as a candidate solution for these TDD spectrums.
The aim of introducing HeNB is to enhance the coverage and performance of E-UTRAN in the home environment. However, the HeNBs are customer behaviour products and possibly with arbitrary deployment, which may lead to interference to the macro sites and other CSG HeNBs. And there are TDD specific interference scenarios that do not exist in FDD HeNB deployments. Therefore, it's necessary to study the specific RF requirements for the TDD HeNBs as well as the mitigation methods to solve the potential interference. 

This work amends the E-UTRAN eNodeB related RF specifications base the work on the experience gathered in the RAN4 specific part of TR 25.820 and TR25.866 to support the E-UTRA TDD Home eNodeB application.  

This work is limited to the E-UTRA TDD mode. Possible differences between E-UTRA TDD and FDD HeNB RF requirements may reside in the following aspects: operating bands related co-existence spurious emission and blocking requirements, synchronization requirements and interference control schemes.

Objective 1

Specify RF requirements for E-UTRA TDD Home eNodeB in TS36.104 and corresponding updates on the test specification in TS36.141. Some requirements could refer to the outcome of existing/ongoing related studies.

Objective 2

Find effective interference control schemes to ensure good performance of both macro layer and HeNB. 
Although some of the studies could refer to UTRA HNB related work experience, e.g. deployment/interference scenarios, amount of studies are needed to find out the effective interference control schemes due to different physical techniques and system characters between E-UTRA and UTRA. The work included that the operator has:

· means to obtain interference control related measurements reports from HeNB and/or UE attached to HeNB, e.g. the strength of signals and the identity from the macro cell layer and from other HeNBs. 

· means to set the maximum output power and/or frequency of HeNB (expected changes to TS 36.104).
· means to coordinate the HeNB and eNB timing and TDD configuration (expected changes to TS 36.104).
· guidance on how to control HeNB power and expected performance levels in the relevant scenarios.
TR 36.922 captures this guidance.
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Rel-8 WI for HNB Architecture (RP-040487) covered basic functionality required to support use of HNBs and HNB-GW with closed access and with HNB to macro HO.  Rel-8 LTE also included basic Home eNB functionality. Consideration was not included on the performance aspects of the HNB and Home eNB in the home environment. 

To support similar performance levels expected by users from the macro network, the HNB needs to make optimum use of DSL connections used for backhaul, particularly the limited UL bandwidth. 

For both HNB and HeNB the limited HO scenarios of just 'Hand-out' limit the performance that the user will experience, and need to be extended to cover the 'Hand-in' scenario. 

In addition, to meet regulatory requirements in some countries, support of ETWS/PWS is required.

Objectives

· For 3G Home NB consider the benefits and techniques to support UL muxing and compression and the possible benefits to using similar techniques on DL. The scheme(s) selected would be able to operate optionally, and allow interoperation between HNB-GW and pre-Rel-9 HNBs.. 

· Define the requirements and consider the techniques to support the following hand-over scenario:

· In-bound mobility 3G Macro to HNB HO

· 3G HNB to 3G HNB HO

· In-bound mobility LTE Macro to HNeB HO

· LTE HeNB to LTE HeNB HO

· Define the requirements and consider techniques for supporting ETWS/PWS scenarios

· Consider the feasibility of supporting the following access scenarios:

· Open Access

· Hybrid Access

Complete RAN aspects of local breakout if requested by SA2.
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Home (e)NodeB support was introduced in Rel-8. RAN2 has completed the Rel-8 UMTS work item of "Support of UTRA HNB" which was limited to support of idle mode mobility procedures to/from CSG cells (including support for legacy mobiles). As part of Rel-8 LTE, RAN2 also achieved basic solutions for supporting idle mode mobility procedures e.g. reselection to/from CSG cells. 

However, the solution achieved in Rel-8 does not meet all the requirements set out by SA1 for Rel-9. For instance, active mode mobility from/to CSG cells is required to ensure service continuity. Moreover, RAN2 did not consider the support of hybrid mode access cells which is also an SA1 requirement for Rel-9. Hence, it is reasonable to continue the work in Rel-9 to support the SA1 requirements.

This work took into account the conclusions of the SA2 study on the CSG architecture for Rel-9. 

Objectives

Common Rel-9 UTRA and E-UTRA work should ensure minimal divergence, especially for the mobility procedures.

The work is based on existing Rel-8 concepts and enhances agreed Rel-8 mechanisms of supporting home (e)NodeBs. 
Legacy mechanisms should co-exist with concepts chosen by this WI to ensure pre-Rel-9 mobiles are also supported. 
Enhancements to existing Rel-8 mechanisms:

· Continue support for LTE Rel-8 UEs and pre-Rel-9 UMTS UEs according to LTE Rel-8 and UMTS pre-Rel-9 rules

· Support SA1 inter-PLMN roaming scenarios for Idle and Active mode

· Between, Macro cells, CSG cells and Hybrid access Cells:

· Manual CSG selection

· Autonomous CSG reselection

· Support of Hybrid cell selection and reselection

· Active Mode Mobility Support only for the following cases:

· Inbound handover to CSG cell (from Macro, CSG and Hybrid access cells)

· Inbound handover to Hybrid cell (from Macro, CSG and Hybrid access cells)
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Home (e)NodeB support has been introduced in Rel-8. TSG RAN completed the Rel-8 work items which were limited to support of idle mode mobility procedures to/from UTRAN and E-UTRAN CSG cells (including – for the case of UTRAN CSG cells – support for legacy mobiles) and to active mode mobility from CSG cells to macro cells. 
The solutions for supporting these mobility procedures (e.g. reselection to/from CSG cells etc.) have been included in the RAN specifications. Solutions for idle mode mobility from GERAN to UTRAN or E-UTRAN CSG cells have also been included in Rel-8 GERAN specifications.

However, the solutions achieved in Rel-8 do not meet all the requirements set out by SA1 for Rel-9. For instance, active mode mobility from GERAN to CSG cells is required to ensure service continuity. It should be noted that for GERAN to E-UTRAN HeNB this restricts to the case of packet transfer mode in GERAN and excludes the cases of dedicated mode and dual transfer mode given there is no SRVCC from CS to PS. For GERAN to UTRAN HNB, all RR modes are covered. Moreover, the support of hybrid mode access cells which is also an SA1 requirement for Rel-9 was not considered. Hence, it is reasonable to continue the work in Rel-9 to support the SA1 requirements in TS 22.220.

This work took into account the conclusions of the SA2 study on CSG architecture for Rel-9 in TR 23.830.

The work is based on existing Rel-8 concepts and enhances agreed Rel-8 mechanisms of supporting home (e)NodeBs. 
Legacy mechanisms should co-exist with concepts chosen by this WI to ensure pre-Rel-9 CSG capable mobiles will also be supported. Enhancements to existing Rel-8 mechanisms:

· Support of cell selection and reselection to UTRAN HNBs and E-UTRAN HeNBs in hybrid access mode from GERAN

· Manual CSG selection

· Autonomous CSG reselection

· Packet Transfer Mode Mobility Support only for the following cases:

· Inbound mobility to UTRAN HNBs (either in closed or hybrid access mode) from GERAN

· Inbound mobility to E-UTRAN HeNBs (either in closed or hybrid access mode) from GERAN

· Dedicated Mode and Dual Transfer Mode Mobility Support only for the following cases:

· Inbound mobility to UTRAN HNBs (either in closed or hybrid access mode) from GERAN

For the purpose of this work item, "UTRAN" includes both UTRAN FDD and UTRAN TDD modes, and "E-UTRAN" includes both E-UTRAN FDD and E-UTRAN TDD modes.
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	OAM9
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SON target is to maintain network quality and performance with a minimum of manual intervention from the operator. 

Self-optimization functionality monitors and analyzes performance management data, and automatically triggers optimization action on the affected network node(s) when necessary. This significantly reduces manual interventions and replaces them with automatically triggered re-optimizations, re-configurations, or software reloads/upgrades thereby helping to reduce operating expense. 

TSG RAN work on SON for RRM also requires OAM support, hence the scope of SON self optimization also includes:

· Load balancing

· Handover Parameter optimization

· Interference control

· Capacity and coverage optimization 

· RACH optimization

Objectives of this work were to:

· collect and document self-optimization OAM requirements for SON. 

· define (in cooperation with RAN WGs) inputs to and outputs from the self-optimization Entity, its location in the management architecture, and the degree of standardization of the associated algorithms.

· identify and document required self-optimization related additions to the affected specifications.

· ensure that the OAM specifications support load balancing, HandOver (HO) parameter optimization, interference control, capacity and coverage optimization and RACH optimization.
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Self-Configuration (TS 32.501 clause 6.5.2.6 entitled "Radio Configuration Data" was For Further Study.
Hence, TS 32.502/3 do not completely fulfil TR 32.816 clause 5.1.5.1 (Study on management of E-UTRAN and EPC).

When radio Network Elements (e.g. cells and/or eNBs) are inserted into an operational radio network, some network configuration parameters cannot be set before-hand because they have interdependencies with the configuration of operational NEs. "Dynamic Radio Network Configuration Data Preparation" comprises the generation and distribution of such interdependent parameters to the newly inserted network element and optionally already operational NEs. 

This functionality allows fully automatic establishment of an eNB into a network. Otherwise an operator needs to set these configurations manually. Without this functionality self-configuration cannot be considered not fully as "self".

This work provides technical solutions for Automatic Radio Network Configuration Data Preparation, i.e.:

· Analyzes which configuration parameter cannot be determined before-hand by the IRPAgent or by the self-configuration process and what input might be needed to generate them.

· Defines new functionality to trigger distribution of such parameters. This functionality fits to the existing self-configuration functionalities and re-uses existing IRPs, wherever possible.

This includes to:

· refine/define the requirements 

· define the Resource model

· define operation and notifications (Information Service) 

· define solution sets
2.3
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SON uses cases are described in LTE TR 36.902. In Rel-8 first functions to cover use cases had been implemented, and this work was continued in Rel-9. 

Different SON use cases are relevant at different times of NW operation, e.g. during initial roll-out, early phases of operation, or operation of a mature NW with high load. Rel-9 work focussed on the solutions for LTE introduction. 
Technical solutions for the goals and requirements were based on existing measurements wherever possible. 

This work provides technical solutions for use cases contained in TR 36.902 and with particular relevance to early phases of network roll-out and operation, i.e.:

· Coverage and Capacity optimization (Note: the use case includes interference reduction techniques in TR 36.902)

· Mobility Load balancing optimization 

· Mobility Robustness optimization

· RACH Optimisation

SON aspects that are specific of closed or hybrid access are not covered by this WI.

Decisions were based on quantitative evaluations in case of alternative technical solutions.  
Priority was given to solutions based on existing UE measurements and procedures. 
The required activities to achieve these objectives included:

· refine the use-case level requirements (review current status of the use cases in TR 36.902)

· define evaluation scenarios, if necessary

· identify system functions to serve the use cases

· provide stage 2 specification

· provide stage 3 specification

· If needed, define O&M requirements for radio-related functions to be performed in the O&M domain

· contact any other TSG/WG if impact in their domain is encountered

2.4
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This Study is linked to SA5 TR 32.816 Study of Management for LTE and SAE (UID_340036).

SA5 has agreed to accept Self-Organizing Networks (SON) when studying LTE&SAE OAM architecture. 
TSG RAN has agreed to study UMTS home NodeB (see RP-070257) and LTE home NodeB (see RP-070262).

UE, NodeB and OAM system (both Element Management System (EMS) and Network Management System (NMS)) are involved in the LTE/UMTS system for supporting SON as listed below:

· Interface between NMS and EMS;

· Interface between 2 EMSs;

· Interface between EMS and NodeB;

· Interface between 2 NodeBs;

· Interface between UE and NodeB;

For both LTE and UMTS home NodeB, SON is necessary because:

· Number of home NodeB can be very big;

· Subscriber may frequently switch on and off the home NodeB;

· Operator may not be able to access home NodeB physically as it is located on the subscriber's premises;

SA5 had a leading role in defining GSM, 3G OAM specifications and this should continue on SON related OAM interfaces, especially for LTE and UMTS home NodeB. SA5 studied: 

· Define SON OAM architecture for both LTE and UMTS home NodeB;

· Identify differences between SON OAM architecture for LTE Marco eNodeB and for LTE and UMTS home NodeB; Propose aligned SON OAM architecture.

· Identify what can be standardized in SA5 on SON for LTE and UMTS NodeB;

· Propose/pave the way for a subsequent Implementation Work Item;
2.5
Study on Self-healing of Self-Organizing Networks (SON)  UID_390017
Resources:
S5

References
	Document
	Title/Contents

	WID(s)

	SP-080076
	SID on Study on Self-healing of SON

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 32.823
	Telecommunication management; Study on Self-healing of SON (self-optimizing networks) Self-Optimization & Self-Healing OAM Requirements


This Study is linked to SA5 TR 32.816 Study of Management for LTE and SAE (UID_340036).

Self-testing and Self-healing have been recommended as subtasks of SON in the NGMN white paper. 
Self-testing and self-healing means that a system detects itself problems and mitigates or solves them avoiding user impact and significantly reducing maintenance costs. This Study focuses on Self-healing only.

This study collected requirements and identified possible solutions for SON Self-healing.

2.6
Study on Enhanced Interference Management for HNBs  UID_430027
Resources:
R4

References
	Document
	Title/Contents

	WID(s)

	RP-090361
	SID on Enhanced Interference Management for HNBs

	Impacted Specifications

	TR 25.967
	FDD Home Node B (HNB) RF Requirements

	New Dedicated Specifications/Reports

	-
	-


	Unique_ID
	Name
	Hyperlink
	Status_Report
	Notes

	430027
	Study on Enhanced Interference Management for HNBs
	RP-090361
	RP-090429
	RP#44 completed. Spin-off RAN3 UID_440015 Study on Enhanced Interference Management Mechanisms for HNBs


This study is linked to UID_420008  LTE FDD Home eNodeB RF Requirements.

Rel 8 HNBs provide desirable service for a large number of deployment scenarios. However, as the density of HNBs increases, the inter-HNB, HNB-to-macro network and macro network-to-HNB interference becomes more significant. 

It is desirable to maintain quality of service for macrocell UEs where the macro network is deployed on the same frequency as CSG HNBs. There may be cases where a macro UE is in close proximity of a CSG HNB and experiences interference from CSG HNB. In such scenarios, it is desirable to maintain idle mode and connected mode service that the macro UE is receiving from macro network.
It is also desirable to maintain quality of service for HNB UEs where the CSG HNB is deployed on the same frequency as the macro network. There may be cases where a HNB UE is in close proximity of a macro network and experiences interference from the macro network. In such scenarios, it is desirable to maintain idle mode and connected mode service that the HNB UE is receiving from CSG HNB.

It is also desirable to provide service to UEs at home by their own Home NodeB both to provide good coverage at home when the macro coverage is poor and to offload capacity from the macro network to HNBs.  As the density of HNBs increases, the chance of two HNBs in neighbouring apartments sharing the same carrier frequency increases. In such scenarios, a UE at home may not be able to receive any service from its own HNB in a significant portion of its own apartment due to significant DL interference created by the neighbouring closed subscriber group (CSG) HNB. 
Hence, interference coordination techniques are needed to (a) alleviate inter-HNB interference so that UEs are able to get service from their own HNB while at home, (b) to minimize the interference caused to the macro network service from nearby HNBs and (c) to minimize the interference caused to HNB service from nearby macro network. 
This study evaluated interference coordination techniques: 
1. among HNBs in Rel-9 to mitigate interference in dense HNB deployments and

2. between HNBs and macro network for maintaining the macro network service
Primary focus was on maintaining the macro network service and secondary focus on maintaining the HNB service.

This study: 
· Identified solutions to issues described in TR 25.967 (solutions based on RF measurement and/or on signalling). 
· Evaluated the improvements provided by these solutions and their complexity using Rel-8 UTRAN mechanisms as benchmark
Spin-off RAN3 UID_440015 Study on Enhanced Interference Management Mechanisms for HNBs
2.7
Study on Enhanced Interference Management Mechanisms for HNBs  UID_440015
Resources:
R3

References
	Document
	Title/Contents

	WID(s)

	RP-090667
	SID on Study on Enhanced Interference Management Mechanisms for HNBs

	Impacted Specifications

	TR 25.967
	FDD Home Node B (HNB) RF Requirements

	New Dedicated Specifications/Reports

	-
	-


Triggered by RAN4 UID_430027 Study on Enhanced Interference Management for HNBs.
	Unique_ID
	Name
	Hyperlink
	Status_Report
	Notes

	440015
	Study on Enhanced Interference Management Mechanisms for HNBs
	RP-090667
	RP-090733
	Triggered by RAN4 UID_430027 Study on Enhanced Interference Management for HNBs. RP#45 completed


3
Justification

Rel 8 Home NodeBs will provide desirable service for a large number of deployment scenarios. However, as the density of HNBs increases, HNB-to-Macro interference, Macro-to-HNB interference and inter-HNB interference becomes more significant. 

It is desirable to maintain quality of service for macrocell UEs where the macro network is deployed on the same frequency as CSG HNBs. There may be cases where a macro UE is in close proximity of a CSG HNB and experiences interference from CSG HNB. In such scenarios, it is desirable to maintain idle mode and connected mode service that the macro UE is receiving from macro network.
It is also desirable to maintain quality of service for HNB UEs where the CSG HNB is deployed on the same frequency as the macro network. There may be cases where a HNB UE is in close proximity of a macro network and experiences interference from the macro network. In such scenarios, it is desirable to maintain idle mode and connected mode service that the HNB UE is receiving from CSG HNB.

It is also desirable to provide service to UEs at home by their own Home NodeB both to provide good coverage at home when the macro coverage is poor and to offload capacity from the macro network to HNBs.  As the density of HNBs increases, the chance of two HNBs in neighbouring apartments sharing the same carrier frequency increases. In such scenarios, a UE at home may not be able to receive any service from its own HNB in a significant portion of its own apartment due to significant DL interference created by the neighbouring CSG HNB. 
As part of the HNB enhanced interference management study item (RP-090361), RAN4 identified interference scenarios that benefit from enhanced interference management. More specifically, HNB DL to Macro DL (Interference Scenario 2 in TR 25.967), Alien HNB DL to HNB DL (Interference Scenario 6 in TR 25.967), Alien HNB UE to HNB UL (Interference Scenario 5 in TR 25.967), and Alien Macro UE to HNB UL (Interference Scenario 3 in TR 25.967) were identified as scenarios where enhanced interference management is beneficial. Potential enhanced interference management techniques were also identified to (a)  minimize the interference caused to the macro network service from nearby HNBs (b) alleviate inter-HNB interference so that UEs are able to get service from their own HNB while at home. For example, for mitigating HNB DL interference to Macro UE in co-channel deployment, network-assisted methods such as controlling the HNB power or controlling the Macro UE adaptively as well as UE-assisted control of HNB transmit power and lowering the minimum HNB transmit power were studied and the corresponding text proposal for including these interference management methods in TR 25.967 was approved. Based on this study, RAN4 has recommended that design of methods for enabling enhanced interference management mechanisms be evaluated further. 
4
Objective

The objective of this study item is to investigate enhanced interference management methods in Rel9 between macro network and HNB as well as HNB and HNB to mitigate HNB-to-Macro interference, Macro-to-HNB interference and the inter-HNB interference. The study item shall primarily focus on HNB-to-macro interference, and secondarily on inter-HNB interference and macro-to-HNB interference.

This study item shall

1.) review outcome of RAN4 study on "Enhanced interference Management for HNBs" (see TR 25.967 Rel-9)

2.) evaluate possible mechanisms on RNL, RRC or NAS level to control interference, either as outlined in the outcome of the RAN 4 study or as identified during this study item.

The study item should focus on HNBs sharing the same carrier frequency with macro network as well as neighbouring HNBs sharing the same frequency.

*It should be noted that in order to address PSC disambiguation, techniques similar to those being currently designed for active hand-in support can be re-used without further UE impact.

3
Release 10

3.1
Extended H(e)NB features (EHNBF)  UID_450053
This work covers items beyond Rel-9 UID_400035 Enhanced Home NodeB / eNodeB (EHNB)
	Unique_ID
	Name
	Acronym
	Resource
	Finish
	Complete
	Hyperlink

	450053
	Extended H(e)NB features
	EHNBF
	S1
	25/03/2010
	5%
	SP-090472

	450153
	Stage 1 of Extended H(e)NB features
	EHNBF
	S1
	25/03/2010
	5%
	SP-090472

	420034
	IMS aspects of Architecture for Home NodeB
	EHNB-IMS
	S2
	23/09/2010
	40%
	SP-080799


3.1.1
Stage 1 of Extended H(e)NB features  UID_450153
Resources:
S1

References
	Document
	Title/Contents

	WID(s)

	SP-090472
	SA1 WID on Extended H(e)NB features

	Impacted Specifications

	TS 22.220
	Service requirements for Home Node B (HNB) and Home eNode B (HeNB)

	New Dedicated Specifications/Reports

	-
	-


	Unique_ID
	Name
	Acronym
	Finish
	Complete
	Hyperlink
	Notes
	TSs_and_TRs

	450153
	Stage 1 of Extended H(e)NB features
	EHNBF
	25/03/2010
	5%
	SP-090472
	
	22.220


3
Justification 

In Release 8 and Release 9, 3GPP has specified functionalities for the support of Home Node B (HNB) and Home eNodeB (HeNB). The current work item aims to build on these foundations and adds further functionalities that will enable the mobile operators to provide services in a more effective manner, as well as improving the user experience.
In addition, due to heavy workload in other SA and CT groups, several existing requirements in TS 22.220 could not be realized in stage 2/3 specifications within the time frame of Rel-9. These requirements are re-introduced in the present work item to allow finalization of work within Rel-10. This includes "Managed Remote Access to home based network", and "IMS Interworking".
Note, that requirements for "Local IP Access to the Internet" and "Local IP access in the home based network", that also could not be realized in stage 2/3 specifications in Rel-9, are now captured in a separate Rel-10 work item: "Local IP Access & Internet Offload (LIPA)". 

While in previous releases emphasis has mainly been placed on usage of H(e)NBs within domestic scenarios the current work item targets on enterprise scenarios and provides improvements for domestic use. 
H(e)NB Subsystems, including IMS interworking HNB Subsystems, require enhancements to satisfy to the extended demands of H(e)NB usage within enterprises and for business purposes. 

In addition, user experience related to CSG usage may need to be improved. On that topic close cooperation with CT and RAN groups needs to be ensured.

4
Objective

This work item aims to specify service requirements for the following functionalities:

· Support of enterprise scenarios that allow communication within the enterprise's local network, devices and services to be maintained when UEs move across multiple H(e)NBs of the enterprise
· Service support for IMS interworking HNBs (including support of interaction with Home Network devices or IP-PABX)

· Improvement of user experience related to CSG usage

Re-introduction of service requirements that could not be realized within the time frame of Rel-9:

· Managed Remote Access to home based network

· IMS Interworking

The work item applies to HeNB Subsystems and HNB Subsystems, including IMS interworking HNB Subsystems.

5
Service Aspects

Within an enterprise the specific capabilities of H(e)NBs – high data throughput, local IP access, etc. in conjunction with the high security of the 3GPP network – allow an operator to offer attractive services to enterprise customers. The current work item aims at enhancing the capabilities provided in previous releases. 

7
Charging Aspects

Charging aspects will be addressed.

8
Security Aspects

Security aspects of H(e)NBs in general and for usage within an enterprise need to be considered for the functionalities listed in the Objective section of the WID.

3.1.2
IMS aspects of Architecture for Home NodeB  UID_420034
Resources:
S2

References
	Document
	Title/Contents

	WID(s)

	SP-080799
	SA2 WID on IMS aspects of Architecture for Home NodeB

	Impacted Specifications

	
	

	
	

	New Dedicated Specifications/Reports

	TR 23.832
	IMS aspects of architecture for Home Node B (HNB) - S2

	TR 23.232
	IMS aspects of architecture for Home Node B (HNB) - S2


	Unique_ID
	Name
	Acronym
	Finish
	Complete
	Hyperlink
	Notes
	TSs_and_TRs

	420034
	IMS aspects of Architecture for Home NodeB
	EHNB-IMS
	23/09/2010
	40%
	SP-080799
	SP#46 completion 06/10 (was 12/09)=>09/10
	new 23.832, 23.232


3
Justification

In Release 8, the 3GPP RAN group has specified an architecture for 3G Home NodeB (HNB) access within the framework of the UTRAN architecture defined in TS 25.401, with the support of pre-release 8 UEs and Core Networks in mind. An Iu based interface (Iuh) was specified between the 3G HNB and HNB-GW. The voice services are still offered via the existing CS core network, i.e., MSC. With the successful deployment of 3G HNB, the number of HNBs can increase to millions and the minutes of usage per user can also increase significantly due to better coverage in house and fixed-line replacement. To handle the increased voice traffic, the operator can either continue to invest in the legacy CS equipment or to carry the traffic from HNB to the IMS core. The WID intends to provide operator the capability to carry the voice traffic load from HNB in IMS core, and thus offload the existing CS core network.

SA#40 has agreed a new WID on Enhanced Home NodeB / Home eNodeB with the goal to consolidate the service requirements in a new stage 1 specification for Rel-9.  In support of these service requirements, and to address other HNB issues such as security and mobility, a SA2-sponsored Work Item entitled “Architecture Aspects of Home NodeB/eNodeB” has been agreed at SA#41.

This Work Item complements the “Architecture Aspects of Home NodeB/eNodeB” SA2 Work Item to include the particular architectural impacts that result from the introduction of IMS capable 3G HNB Subsystem.

4
Objective

The objective of this work item is to 

· specify an architecture to enable IMS capable HNB Subsystem to use the IMS rather than CS Core network for CS services that has a corresponding equivalent IMS services (voice service in IMS Multimedia Telephony, SMSIP)

· provide idle mode mobility and service continuity between IMS capable HNB Subsystem and 2G/3G  macro cellular for all supported UE types
· provide support of pre-Rel 9 UE in IMS capable HNB Subsystem

As the first step the TR will analyze solutions for the related architectural issues and capture the conclusions. 

5
Service Aspects

Users should receive services from IMS when attached to the Home NodeB.
6
MMI-Aspects

The architecture should enable the user to receive a consistent service experience regardless of the access network (e.g., macro cellular or Home NodeB).

7
Charging Aspects

The additional charging impacts should be investigated, specifically the ability to generate the appropriate accounting information as the subscriber moves between macro cellular and home NodeB.
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�List, in the bottom part of the table:�	existing specifications


�meaning of limited cell coverage is unclear. In my understanding third bulletpoint includes the meaning of the first bulletpoint.





3GPP


[image: image8.png]Organization A

Enterprise Systerms

[

=
Q [+—Operations Systems —

Organization B




_1288701835.vsd
EPC














SeGW


HeNB GW



HeNB


HeNB Mgmt System


S1-U


S1-MME


S1-U


S1-MME



