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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
1
Scope

The present document contains Home NodeB work items across 3GPP Releases and TSGs.

2
Release 8

2.1
Home NodeB / eNodeB (HomeNB)  UID_380065 (SA1,CT1)
Resources:
S1,C1
References
	Document
	Title/Contents

	WID(s)

	SP-070952
	S1 WID on Requirements for Home NodeB / eNodeB

	CP-080498
	C1 WID on CSG and Idle Mode Mobility for LTE Home eNodeB

	CP-080499
	C1 WID on CSG and Idle Mode Mobility for 3G Home NodeB

	Impacted Specifications

	TS 22.011
	Service accessibility

	TS 22.115
	Service aspects; Charging and billing

	TS 22.278
	Service requirements for the Evolved Packet System (EPS)

	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

	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

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


	380065
	Home NodeB / eNodeB
	HomeNB
	S1,C1
	59%
	SP-070952
	SA#39 Stage 1 completed
	

	380066
	Stage 1 for HNB_eHNB
	HomeNB-S1
	S1
	100%
	SP-070952
	SA#39 completed
	22.011, 22.115

	410012
	CSG and Idle Mode Mobility for LTE Home eNodeB
	HomeNB-LTE
	C1
	35%
	CP-080498
	CT#41 WID approved
	23.122 24.301, 24.801, 24.285

	410013
	CSG and Idle Mode Mobility for 3G Home NodeB
	HomeNB-3G
	C1
	35%
	CP-080499
	CT#41 WID approved
	23.122, 24.008


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.
2.1.1
CSG and Idle Mode Mobility for LTE Home eNodeB  UID_410012 (CT1)
CT1 has worked on CSG and Idle Mode Mobility for LTE Home eNodeB and 3G Home NodeB
Linked work items

SA3

Study on Home (e)NodeB Security (UID_380085)
RAN4/RAN3/RAN2 
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.
10
Expected Output and Time scale (to be updated at each plenary) 

	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

	TS23.122
	
	Provide network selection procedures for CSG (idle mode)
	CT #42
	

	TS24.301
	
	Provide signalling and Network selection procedures for CSG
	CT #42
	

	TR24.801
	
	Study on options for CSG support
	CT #42
	

	
	
	
	
	


2.2
UTRA HNB  UID_390033 (TSG RAN)
Resources:
R2,R4,R3

References
	Document
	Title/Contents

	WID(s)

	RP-080752
	R2 WID on Support of UTRA HNB

	RP-080234
	R4 WID on FDD Home NodeB RF requirements

	RP-080487
	R3 WID on UTRAN Architecture for 3G HNB

	Impacted Specifications

	25.304, 25.331, 25.306
	RAN2

	25.104, 25.141
	RAN4

	25.401, 25.410, 25.412, 25.413, 25.414, 25.415
	RAN3

	New Dedicated Specifications/Reports

	TS 25.4xy
	RAN3


	390033
	UTRA HNB
	HNB
	R2,R4,R3
	40%
	
	 
	 
	RAN#40 WID approved RP-080483

	400053
	Support of UTRA HNB
	HNB-supp
	R2
	40%
	RP-080752
	Huawei
	25.304, 25.331, 25.306
	RAN#41: WID updated RP-080483=>RP-080752. Status Report in RP-080532. Target completion 09/08=>12/08

	390034
	FDD Home NodeB RF requirements
	HNB-RF
	R4
	50%
	RP-080234
	Motorola
	25.104, 25.141
	WID in RP-080234. Status Report in RP-080533. RAN#41: Target completion  09/08=>12/08

	400054
	UTRAN Architecture for 3G HNB
	HNB-arch
	R3
	25%
	RP-080487
	Alcatel-Lucent
	25.401, 25.410, 25.412, 25.413, 25.414, 25.415, 25.4xy
	WID in RP-080487. Status Report in RP-080534. 


2.2.1
Support of UTRA HNB UID_400053 (RAN2)
2

Linked work items

We expect a linked WI for the Core Network 

3

Justification

The 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.
4

Objective

The objective of this work is to specify 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). 
The work will investigate 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 will be supported. The WI shall not exclude the optimisation of UTRA Home NB concepts for the support of legacy terminals.
For Release 8 the following list will be considered:

· The support of CSG (Closed Subscriber Group, or, restricted association) 

· Minimise the impact to UEs camped on UTRA macro cells 

· Minimise 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 can be envisaged

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

· The support of semi-open access operation (or signalling association) where a UE can exchange signalling and limited data on non suitable UTRA Home NB
10
Expected Output and Time scale (to be updated at each plenary) 

	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

	25.304
	
	
	RAN#42
	

	25.331
	
	
	RAN#42
	

	25.306
	
	
	RAN#42
	

	25.xxx
	
	UMTS hNB stage 2 TS
	RAN#42
	


Note: the completing date is the expected date and will be finalized in TSG RAN 42..

2.2.2
FDD Home NodeB RF requirements UID_390034 (RAN4)
2

Linked work items

· S1 WI HomeNB

· RAN2 WI on HNB if approved

· RAN3 WI on HNB if approved

3

Justification

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 home environments.

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.

Aim of this work item is to amend the UTRAN NodeB related RF specifications as suggested in the RAN4 specific part of TR 25.820 to support the Home NodeBs application.  No changes to the UE RF specifications are foreseen.

The scope of this work item is limited to the UTRA FDD mode.

Based on the study item RP-070257, 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. (RAN4)
· 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. (RAN4)
· 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. (RAN4)
· 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. (RAN4)
· 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. (RAN4)
· Home NodeBs can support UE speeds up to 30 km/h. (RAN4)
4

Objective

Objective 1

TR 25.820 suggests that the existing UTRA BS classes do not fully address the RF requirements of the HNB application.  TR 25.820 summarises the areas where changes to TS 25.104 are expected to transmitter characteristics and receiver characteristics respectively. Correspondingly, Objective 1 is to update the radio performance requirement specification TS 25.104 as suggested by TR 25.820, in particular, the work shall cover but not be limited by the following,

· Where square bracketed values are suggested in 3GPP TR 25.820, to conduct further work as required to agree appropriate values

· Where it is suggested that performance values in 3GPP TS 25,104 may be subject to change to conduct further work as required to see if this is necessary

Furthermore, the test specification TS 25.141 would need to be updated accordingly.

It is foreseen that the HNB-specific additions to TS 25.104 / 25.141 can be accommodated in a manner similar to the already existing BS classes.

Objective 2

TS 25.802 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, Objective 2 is to ensure that operators have the ability to achieve control of HNB power; in particular, the work should cover but not be limited by the following, 

· The operator has the 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 HNBs. Measurements may be made by the HNB or may make use of existing measurements defined for the UE; no new UE measurements will be defined.  

· The operator has the means to set the maximum output power of the HNB, this is expected to introduce changes to TS 25.104.  Square bracketed values are suggested in 3GPP TR 25.820, further work will be conducted as required to agree appropriate values.

· The operator has guidance on how to control HNB power and expected performance levels in the relevant scenarios, work will be conducted to investigate if the same mechanism may be used to for controlling HNB power versus the macro cell layer and versus other HNB.  Additionally, similar mechanisms may be applied to control HNB coverage in the case of open access HNB, an issue that was not explored in the Study Item.  A TR in the 900 series will be created in order to capture this guidance.
10
Expected Output and Time scale (to be updated at each plenary) 

	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

	25.104
	
	
	
	

	25.141
	
	
	
	

	
	
	
	
	


Note: the completing date is the expected date and will be finalized in TSG RAN 41.
2.2.3
UTRAN Architecture for 3G HNB deployment UID_400054 (RAN3)
Introduction

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 pre-release 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.

Conclusion
· It is proposed to close the 3G Home Node B study item and introduce a work item for UTRAN Architecture for 3G HNB. 

· Attached is a draft work item description. 

· Note, this WI proposal is linked to few other work item dealing with Home Node B

· 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)

· FDD Home NodeB RF requirements (RAN4)

· The RAN4 work item is expected to specify the BS class for Home NB. 
2

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)

· FDD Home NodeB RF requirements (RAN4)

· Requirements for Home Node B / eNodeB (SA1)

3

Justification

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 pre-release 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.

There is a requirement for 3G HNB deployment from the perspective of mobile market. The specification work for UTRAN architecture for supporting 3G HNB deployment is therefore urgent in 3GPP.

4

Objective

The objective of this work is to 

-
specify 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.
-
define and specify 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).
-
study further and specify, if needed, the HNB-GW Discovery procedure mentioned in [R3-081588]

-
study further and specify the impacts of the HNB (auto)-configuration aspects on the UTRAN signalling.

RAN3 may also liaise to the following subgroups for feedback based on the agreed RAN3 architecture and functions for 3G HNB

· 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

7

Charging Aspects

Covered by SA5.

8

Security Aspects

Covered by SA3.

10
Expected Output and Time scale (to be updated at each plenary) 

	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 25.4xx
	3G HNB
	RAN3
	
	41
	42
	This new specification would cover stage 3 aspects of the Iuh interface

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TS 25.401
	
	Architecture for 3G HNB access
	42
	This specification would cover the stage 2 aspects for Iuh interface. 

	TS 25.410
	
	(to be confirmed)
	42
	

	TS 25.412
	
	(to be confirmed)
	42
	

	TS 25.413
	
	(to be confirmed
	42
	

	TS 25.414
	
	(to be confirmed)
	42
	

	TS 25.415
	
	(to be confirmed)
	42
	


Note: the completing date is the expected date and will be finalized in TSG RAN 42.
2.3
Study on 3G Home NodeB/eNodeB (FS_RAN-HNBeNB)  UID_350039 (RAN4)
Resources:
R4
References
	Document
	Title/Contents

	WID(s) / Status Report

	RP-070257
	WID 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.
Providing new services with higher data rate at lower cost, requires the study 3G HNB environments.
Many operators indicated interest in this area, that could lead to fragmented markets with non-standardized solutions from different vendors. 
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 work investigates amendments to the UTRAN (FDD) standard to fully support application of HNB. 
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 optimise 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
2.4
Study of Self-Organizing Networks (SON) related OAM interfaces for Home NodeB (FS_OAM-SON-HNB)  UID_360007 (SA5)
Resources:
S5

References
	Document
	Title/Contents

	WID(s)

	SP-070308
	WID on Study of Self-Organising Networks (SON) related OAM interfaces for Home NodeB

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 32.821
	Telecommunication management; Study of Self-Organising Networks (SON) related OAM Interfaces for Home NodeB


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;
3
Release 9
3.1
Enhanced Home NodeB / eNodeB (EHNB) UID_400035 (SA1,SA2)
Resources:
S1,S2
Status:

References
	Document
	Title/Contents

	WID(s)

	SP-080449
	SA1 WID on Enhanced Home NodeB / eNodeB (EHNB)

	SP-080636
	SA2 WID on Architecture aspects of EHNB

	Impacted Specifications

	TS 22.011
	Service accessibility (move clause 8 to the new TS)

	TS 23.401
	

	TS 23.402
	

	TS 23.060
	

	
	

	New Dedicated Specifications/Reports

	TS 22.220
	Service requirements for Home NodeBs and Home eNodeBs

	TR 23.8xy
	Architecture Aspects of HNB/HeNB

	
	

	
	

	
	


This work is a continuation of the Rel-8 Feature Home NodeB / eNodeB (HomeNB) UID_380065.
	400035
	Enhanced Home NodeB / eNodeB
	EHNB
	S1,S2
	2009-06-18
	12%
	SP-080449
	Continuation of Rel-8 Feature Home NodeB / eNodeB (HomeNB) UID_380065

	400047
	Stage 1 for EHNB
	EHNB
	S1
	2008-12-11
	30%
	SP-080449
	22.220, 22.011

	410026
	Architecture aspects of EHNB
	EHNB
	S2
	2009-06-18
	0%
	SP-080636
	23.8xy (Architecture Aspects of HNB/HeNB), 23.401, 23.402, 23.060


3

Justification

In Release 8 3GPP has specified the basic functionalities for the support of Home Node B (HNB) and Home eNodeB (HeNB). This work item aims to build on these foundations and add further functionalities that will enable the mobile operators to provide more advanced services as well as improving the user experience. There is no change on the underlying assumptions made in Release 8, that is:

· 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 item will focus on security, quality of service, charging and access restrictions Home NodeB and Home eNodeB will share several requirements.

4

Objective

This work will continue the activity started in Release 8 and will develop common and, when necessary, specific requirements for both Home NodeB/eNodeB access systems.

Using as baseline the requirements on HNB / HeNB, included in TS 22.011, the aim of this work item is to consolidate all the requirements in a new stage 1 specification.

Consideration will be 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 Home NodeB/eNodeB 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
5

Service Aspects

Service requirements may result from the need of tailoring some services for access from  Home NodeB and Home eNodeB, 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, MBMS. 

7

Charging Aspects

Consideration should be given to differential charging for different classes of subscriber e.g. the owner of the Home NodeB/eNodeB and authorised ‘visiting guest’ subscribers.

8

Security Aspects

For the deployment of Home NodeB/eNodeB security requirements may need to be examined by SA3.   

10
Expected Output and Time scale (to be updated at each plenary) 

	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 22.xxx
	Service requirements for Home NodeBs and Home eNodeBs
	SA1
	
	SA#41
	SA#42
	

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	22.011
	
	Transfer of section 8 to the new TS
	
	

	
	
	
	
	


3.1.1
Architecture aspects of EHNB  UID_410026 (SA2)
2

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
3

Justification

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 Home NodeB / Home eNodeB 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 and work is still ongoing.

RAN2 has also initiated a WI to improve the 3G UE performance for Rel8 also supporting the CSG ID and whitelist concepts.

CT1 has also recently initiated two Work Items for HeNB and 3G HNB support.

SA5 is preparing TR32.821, which is studying the SON OAM architecture for both home NodeB and home eNodeB, 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 is proposed in order to perform this work.

The SA2 work should be 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 should carry out the architecture work addressing the remaining aspects of Home NodeB / eNodeB according to SA1 requirements.
4

Objective

The objective of this work item is 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, a TR describing the overall concepts and architecture aspects of 3G HNB and HeNB will be created. The initial focus of this TR will be 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. At this time a decision will be needed whether to create a separate TS for 3G HNB / HeNB, or whether CRs to existing specifications are sufficient. The TR will be kept to serve as a documentation of the overall 3GPP HeNB / HNB concept and architecture.

RAN architecture work that is being performed in RAN3 concerning 3G HNB and HeNB, will be taken into account in the overall architecture appropriately.
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Expected Output and Time scale (to be updated at each plenary) 

	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

	23.8xy
	Architecture Aspects of HNB / HeNB
	SA2
	
	SA#43
	SA#44
	This is for the aspects as considered in existing WIDs in other WGs and the enhancements according to SA1 requirements

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	23.401
	
	Procedures and Information flows as per WID objectives 
	SA#44
	Subject to the findings in the above TR

	23.402
	
	Procedures and Information flows as per WID objectives 
	SA#44
	Subject to the findings in the above TR

	23.060
	
	Procedures and Information flows as per WID objectives 
	 SA#44
	Subject to the findings in the above TR


3.2
Study on Home (e)NodeB Security (FS_HNB_Sec) UID_380085 (SA3)
Resources:
S3

Status:

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.
	380085
	Study on Home (e)NodeB Security
	FS_HNB_Sec
	S3
	2008-12-11
	40%
	SP-070783
	Huawei
	SA#38 SID approved. 
	33.820


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.
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Expected Output and Time scale (to be updated at each plenary) 

	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

	TR 33.xxx
	Security of H(e)NB
	SA3
	
	SA 40

Jun. 2008
	SA 41

Sep. 2008
	

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments


3.3
Study on 1.28 Mcps TDD Home NodeB (FS_RAN-HNBLCRTDD) UID_410016 (RAN4)
Resources:
R4
Status:


References
	Document
	Title/Contents

	WID(s)

	RP-080767
	RAN4 SID on Study on 1.28 Mcps TDD Home NodeB

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 25.8xy
	


	410016
	Study on 1.28 Mcps TDD Home NodeB
	FS_RAN-HNBLCRTDD
	R4
	2009-06-12
	0%
	RP-080767
	TD Tech
	RAN#41 SID approved
	25.8xy


3

Justification

An increasing need for 1.28Mcps TDD Home NodeBs is observed to provide attractive services and data rates in home environments in China as a consequence of a large number of TD-SCDMA subscribers within recent years. 

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

The aim of this feasibility study is to investigate optimizations and amendments to the standard in order to fully support the application of 1.28Mcps TDD Home NodeBs. 
This study includes but is not limited to the architecture aspect, HO scenario and interference consideration, etc.
New synchronization mechanism for 1.28Mcps TDD Home NodeB should be taken into consideration because there are more stringent synchronization requirements for 1.28Mcps TDD.
In order to minimize the impact on the existing overall network, the home NodeB concept for 1.28Mcps TDD shall operate with legacy terminal (from Release 4 onwards) and core network, and should minimize impact on protocol interfaces. So far no impact to terminal specifications is foreseen.

Once the feasibility study is finalized, a feasible solution regarding 1.28Mcps TDD Home NodeB deployment can be enabled.
4

Objective

The objective of this study item is to develop a framework to provide 1.28Mcps TDD Home NodeB environment. Thus the study should focus on building the 1.28Mcps TDD Femto/Pico environment that is capable of providing users with high bit rate and low cost services.

In order to achieve this, studies should be carried out in at least the following areas:
For RAN4:

· Requirements
· Identify any new, revised or missing RF requirements for 1.28Mcps TDD Home NodeB

· Identify relevant deployment scenarios
· RF-related issues
· Investigating RF related aspects such as interference scenarios and investigating RF performance requirements for 1.28Mcps TDD Home NodeB 
· Frequency accuracy 
· How much the frequency accuracy can be relaxed in home environment

· Associated class definitions

· Investigate (based on requirements and scenario coverage in the current specification) whether the local area class can be extended to cover scenarios for the 1.28Mcps TDD Home Node B, or a new class needs to be defined

For RAN1:

· Physical Layer
· Investigation on if and which 1.28Mcps TDD physical layer specifications might be impacted

For RAN2 and RAN3:
· Architecture
· Investigation on which UTRAN interfaces might be impacted for 1.28Mcps TDD Home NodeB
· Investigate whether Home NodeBs need to be synchronized among each other or with the macro network and how synchronisation can be achieved in a scalable manner
· Implications of deployment and/or operational scenario for 1.28Mcps TDD Home NodeB

· Potential for very high density of 1.28Mcps TDD Home NodeBs
Note: for the investigation of this topic, it shall be taken into account that rigorous planning is not necessarily possible and/or desirable for consumer premise equipment
· Mobility and access control

Investigation on if and which 1.28Mcps TDD air interfaces might be impacted
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Expected Output and Time scale (to be updated at each plenary) 

	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

	25.xxx
	
	RAN4
	RAN1,RAN2, RAN3,
	RAN#43(Mar. 2009）
	RAN#44(June 2009)
	Technical Report
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