Error! No text of specified style in document.
16
Error! No text of specified style in document.

[image: image6.wmf]4

6

8

10

12

14

16

-60

-50

-40

-30

-20

-10

0

Frequency separation from the carrier [MHz]

Power density in 1 MHz [dBm]

Base station spectrum emission mask

25.104 SEM

P < 31 dBm

Relative ACLR

P = 20 dBm

Absolute ACLR

Home BS

TSG-RAN Working Group 4 (Radio) meeting #49
R4-090383
Ljubljana, Slovenia, January 12 – 16, 2009


Source:
Ericsson
Title:
Text Proposals for TR 25.967 – Home NodeB RF, chapters 1 to 6
Agenda item:
6.3
Document for:
Approval
Introduction

This contribution provides the updated Text proposal for chapters 1…6 in the technical report TR.25.967.

Text Proposal on TR 25.967 Home NodeB RF
------------------------------------------------------- Text Change Start -----------------------------------------------------------------
1 Scope

This document is a technical report which was requested in the Objective 2 of the RAN4 work item description "FDD Home NodeB RF requirements" ‎[5]. The goal of this technical report is to describe the agreed approach towards the RF related issues raised in ‎[5]:  
A) 
The existing UTRA BS classes did not fully address the RF requirements of the HNB application.  Proposals for changes to radio performance requirement specifications TS 25.104 are therefore provided in this report, together with the proposals for the test specification TS 25.141. Most of the HNB-specific additions to TS 25.104 / 25.141 were accommodated in a manner similar to the other BS classes.
Editors note:

· 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.

.B) The report intends to ensure that operators are provided with sufficient information to fully understand the issues concerning the deployment of HNBs:
· Deployment scenarios and their potential bottlenecks.
· Guidance on how to control the interference to surrounding macro networks and provide good coverage for the HNB
· Testing of the HNB.



· 
· 

· 
· 

2 References

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

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

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

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

For the purposes of the present document, the terms and definitions given in TR 21.905 [128] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [128].
ACIR
Adjacent Channel Interference Rejection, can be translated to receiver selectivity when the emission mask of the interfering signal is accounted for.
ACLR
Adjacent Channel Leakage Ratio
ACS
Adjacent Channel Selectivity
BS
Cellular system base station

CSG
Closed Subscriber Group

DL
Downlink, the RF path from BS to UE

eHNB
evolved Home Node B

GSM
Mobile cellular system (throughout this document, this acronym is generally to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to the discussion.)

HNB
Home NodeB
HSPA
High Speed Packet Access
MBSFN
Multicast/Broadcast over a Single Frequency Network
RX
Receiver

TX
Transmitter

UE
User Equipment, also cellular terminal

UL
Uplink, the RF path from UE to BS

UMTS
Universal Mobile Telecommunications System, often used synonymously with WCDMA

WCDMA
Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

4 General
As agreed in the work item proposal [1]:
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 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.

4.1 
Task description
4.1.1 HNB Class definition

The purpose of this work is to update the radio performance requirement specification TS 25.104, further work required to agree on new parameter values will be documented in the TR and the updates required in test specification TS 25.141 will be documented. 
4.1.2 HNB measurements and adaptation 

The purpose of this work item is to ensure that operators have necessary information about how to adjust the output transmission power of HNB as a function of the signal strength from the macro cell layer, and/or from other HNBs,  in order to enhance overall system performance.  

In order to achieve this, (at least) the following areas should be addressed:
1) Guidance on how to control HNB power

a. The intention is to provide guidance to operators on possible strategies and expected performance in typical exemplary deployment scenarios.  

b. Is it possible to have the same mechanism to control HNB output power with respect to the macro cell layer, other surrounding HNBs, and in the case of HNB coverage control for open access HNB.
c. It is not the intention to mandate HNB behaviour.

2) Measurements of surrounding environment (i.e. macro and other HNBs signal strength)
a. Issues to address include factors that govern accuracy and timeliness of the suggested measurements, and the ability to identify the macro neighbour cell list. 

b. It is not the intention to restrict the vendor’s scope about how to perform measurements.  

c. It is envisaged that measurements will be performed directly by the HNB or by employing the UEs  attached to the HNB, using existing UE defined measurements.

3) Mechanism to set maximum power

a. Issues to address include accuracy and timeliness of HNB maximum power setting.

b. It is not the intention to restrict the vendor’s scope about how to process measurements.

c. It is not the intention to restrict the vendor’s scope about which network element the measurements may be processed in. 

d. It is not the intention to restrict to which network entities measurements are reported.  However, it is not envisaged that new signalling will be standardised to support this.

4) Mechanism to adjust HNB uplink.
a. Issues to address include possibility to adjust uplink noise rise target.

b. It is not the intention to restrict the vendor’s scope about what actions may be taken regarding HNB uplink. 

5 Radio scenarios

5.1 Deployment configurations

A number of different deployment configurations have been considered for Home (e)NodeB. The aspects which define  these are as follows:

· Open access or CSG (Closed Subscriber Group)

· Open access HNBs can serve any UE in the same way as a normal NodeB

· CSG HNBs only serve UEs which are a member of a particular Closed Subscriber Group

· Dedicated channel or co-channel

· Whether HNBs operate in their own separate channel, or whether they share a channel with an existing (e)UTRAN network

· Fixed or adaptive (DL) maximum transmit power

· Fixed: HNBs have a set fixed maximum transmit power 

· Adaptive: HNB’s sense interference to existing networks, and adjust maximum transmit power accordingly

The following configurations are considered and are described in more detail in the following sections.

A.   
CSG, Dedicated channel, Fixed Power
B.   
CSG, Dedicated channel, Adaptive Power
C.   
CSG, Co-channel, Adaptive Power
D.   
Partial Co-Channel  

E.   
Open Access, dedicated or co-channel

5.1.1 Configuration A. CSG, Dedicated Channel, Fixed Power

HNB is configured as a Closed Subscriber Group.  Access to HNB is controlled through an arrangement between the HNB owner and by the network operator.  Access is restricted to a very limited number of UE; the majority of UE do not have access to the HNB.  Therefore, a CSG covers the partially open system, as discussed in ‎[46].
The HNB is deployed on a dedicated channel; i.e. a channel that is not used within the macro layer.  The worst case dedicated channel deployment is the adjacent channel.  The worst case adjacent channel deployment is when the adjacent channel is owned by a different operator.

Although the HNB is deployed on the dedicated frequency with respect to the macro network, a co-channel interference scenario remains between HNB’s.  HNB’s must share the same frequency, hence co-channel coexistence must be analysed within a dense population of HNB.

In this configuration,  the Home NodeB’s maximum transmit power could potentially be fixed by the operator to be lower than the Maximum Transmit power capability.  As analysed in detail in ‎[13], the reduced power limit ensures the dominance of the HNB with respect to a macro cell is appropriately bounded.  Therefore, the HNB cell size is limited with respect to a weak macro signal.  Consequently, the HNB can operate with a fixed maximum power level even at the edge of a macro cell.  

5.1.2 Configuration B. CSG, Dedicated Channel, Adaptive Power

HNB is configured as a Closed Subscriber Group.  

The HNB is deployed on a dedicated channel.

Maximum transmit power may be set as high as the maximum capability of the HNB class of base stations.  However, higher maximum power level than the acceptable “fixed” maximum power for dedicated channel deployment, Section ‎5.1.1 shall only be used when appropriate for the deployed environment, and when the resulting interference is acceptable. 

5.1.3 Configuration C. CSG Co-channel, Adaptive Power

HNB is configured as a Closed Subscriber Group.  

The HNB is deployed on the same channel as the macro network.  This is considered the worst case interference scenario; consequently this is the highest risk deployment.  Power levels used by the Home Node B and all attached UE’s must be set as appropriate for the deployed environment.

The fixed maximum transmit power limit is not considered feasible for co-channel deployment and has been removed from further analysis. 


5.1.4 Configuration D. Partial Co-Channel
Partial co-channel is proposed for CSG operation for HNBs.  This works by limiting frequencies which are shared by the “macro layer” and the HNB, as shown in Figure ‎5.1.4‑1.  The macro layer uses the all available frequencies, whereas the home NodeB only uses a subset – the shared part.  Macro UEs can operate on any frequency.  Macro UEs in the shared part experiencing “pathological” interference from home NodeBs can move to the clear part. 

Whilst this configuration is indented as a solution for CSG operation, it may also be applicable to Open Access in order to limit the influence of the HNB in the overall network and allow more control over mobility. 
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Figure ‎5.1.4‑1 Spectrum arrangement for Macro and Home Node Bs
Figure ‎5.1.4‑2 shows how this could be implemented in UTRAN. Two channels are needed, one for Macro+HNB, the other for Macro only. Macro-only UEs experiencing HNB interference in channel 1 would handover to channel 2.
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Figure ‎5.1.4‑2 Spectrum arrangement for UTRAN
Figure ‎5.1.4‑3 shows how this could be implemented for EUTRAN.  Since it has scalable bandwidth, it does not necessarily require two channels as with UTRAN.  Provided the HENB sub-band does not overlap the central 6 RBs of the macro’s channel, then it will not prevent UEs receiving the BCH and SCH and connecting to the macro layer.  Frequency hopping and Frequency dependent scheduling will ensure UEs experiencing HNB interference on part of the band will still be able to function. 
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Figure ‎5.1.4‑3 Spectrum arrangement for EUTRAN
Providing UEs hand over to the clear channel when experiencing HNB interference , the performance of this configuration should be similar to that of configuration A (dedicated channel, fixed power)

5.1.5 Configuration E: Open Access, dedicated or co-channel


Open access Home NodeBs serve all UEs, in the same way as other NodeBs do ‎[6]

 REF _Ref214421202 \r \h 
‎[7]

 REF _Ref214421203 \r \h 
‎[8] . The results referenced in Section ‎5.2 explain the level of openness supported by a HNB deployment when explaining the model and assumptions used. A completely open system is already covered by the existing classes of Node B.
5.2 Interference scenarios

Home Node B’s are intended to enhance the coverage of a UMTS Radio Access Network in the home environment. However, it is not feasible to completely control the deployment of the HNB layer within the UMTS RAN.  Therefore, interference due to the HNB is a concern and interference mitigation techniques are required.  Interference mitigation techniques will impact the HNB performance, which will present the HNB with challenges in managing its radio resources and maintaining Quality of Service to its attached users.  In the following sections the interference scenarios that exist between a HNB and the macro layer, and among HNBs, are discussed in more detail. 

Priority of the interference scenario investigations has been established as shown in Table ‎5.1.5‑1
Table ‎5.2‑1 Interference Scenarios
	Number
	Aggressor
	Victim
	Priority

	1
	UE attached to Home Node B
	Macro Node B Uplink
	yes

	2
	Home Node B
	Macro Node B Downlink
	yes

	3
	UE attached to Macro Node B
	Home Node B Uplink
	yes

	4
	Macro Node B
	Home Node B Downlink
	

	5
	UE attached to Home Node B
	Home Node B Uplink
	yes

	6
	Home Node B
	Home Node B Downlink
	yes

	7
	UE attached to Home Node B and/or Home Node B
	Other System
	

	8
	Other System
	UE attached to Home Node B and/or Home Node B
	


In addition to the above scenarios, we also addressed the scenario of a HNB mobile operating very close to its serving HNB, simulation results are referred to in Section ‎5.2.9.

Additionally, possible methods for assessing HNB performance in the different interference scenarios were proposed in ‎[9]
5.2.1 Coexistence Simulation Parameters

Simulation results assuming a wide range of parameters were performed to ensure a robust and diverse analysis of the problem.  The results in this section were generated over a range of simulation assumptions. Simulation models are described for different HNB deployment scenarios in ‎[10]

 REF _Ref214422045 \r \h 
‎[11]‎[12]

 REF _Ref214422051 \r \h 
‎[13]

 REF _Ref214422053 \r \h 
‎[14]. Models for the dense urban apartment building, HNB-Macro are provided in ‎[12]‎[16].  
5.2.2 Interference scenario 1 UL HNB UE ( Macro

Noise rise on the macro layer will significantly reduce macro performance; consequently, the transmit power of the UE should be controlled.  The following mechanisms are investigated to limit the interference cause by an HNB attached UE:

· HNB receiver performance will have an impact on UE transmit power; therefore any relaxation of the BS receiver required must be carefully investigated.  

· UE power limitations such as maximum transmit power limits, and strict scheduling limits and noise rise limitation for HSUPA

· Open access; UEs are permitted to move easily between the macro and HNB layers, thereby ensuring each uplink connection requires the least amount of UE transmit power and generates the least amount of interference ‎[11].  
Table ‎5.2‑2. Directory of Results for interference scenario 1 UL HNB UE ( Macro

	Requirements Affected
	Refer-ences
	Summary of analysis provided;

Recommendation endorsed by cited reference 
	WG affected

	High Level Requirement
	
	
	

	System Performance
	‎[14]

 REF _Ref214424323 \r \h 
‎[17]

 REF _Ref214424324 \r \h 
‎[18]
	CSG Performance analysis
	

	
	‎[11]

 REF _Ref214424496 \r \h 
‎[19]
	Performance analysis of open system
	

	
	‎[20]

 REF _Ref214424517 \r \h 
‎[21]
	Need to address trade-off between macro and HNB performance. Adaptive uplink attenuation can improve performance.
	

	Base station Requirements
	
	
	

	Receiver Sensitivity (for CSG HNB) 
	‎[17]

 REF _Ref214424517 \r \h 
‎[21]
	As per Local Area BS class spec.  Acknowledgement that desensitisation of the CSG HNB receiver will potentially increase HNB UE interference on Macro
	RAN4

	Receiver Performance (for HNB) 
	‎[17]
	As per Local Area BS class spec.  Acknowledgement that poor performance of the HNB receiver will potentially increase HNB UE interference on Macro. 

However, testing for high speed mobile may no longer be required, if lower maximum UE speed is adopted
	RAN4

	In band blocking tests 
	‎[18]

 REF _Ref214424619 \r \h 
‎[22]
	As per Local Area BS class spec, (but may change if a different Minimum Coupling Loss is chosen)
	RAN4

	HNB system Requirements
	
	
	

	UE power limits
	‎[11]
	No protocol changes required.  A limit is required to protect macro performance.  Note: this is operator implementation specific; no need to standardise.
	

	
	
	Deployment Scenario B will see highest UE power levels; hence most likely to require a limit.
	


5.2.3 Interference scenario 2 DL HNB  ( Macro UE

In a CSG, downlink interference from an HNB will result in coverage holes in the macro network.  In co-channel deployment the coverage holes are considerably more significant than when the HNB is deployed on a separate carrier.  Several mechanisms are considered to reduce the impact on the macro coverage:

· fixed HNB transmit power.  (this is only applicable to dedicated channel deployment)

· control of HNB behaviour with respect to setting its maximum transmit power

· open access systems.

Deployment scenario C reduces the impact on the macro layer by automatically adjusting the HNB transmit power.  The algorithm used to control the HNB transmission power will be left as an implementation detail; consequently a variety of models are explored when setting the HNB transmission power.  Some options are as follows:

•
In ‎[13], the maximum output power for each HNB is set based on a fixed limit in the “dead zone” (out-of-coverage area) that would be caused by any adjacent channel macro UE. 

•
In ‎[10], the transmit power for each HNB is set based on the inverted power control scheme used for macro/macro coexistence simulation (power control set 1, power control set 2) 

•
In ‎[11], the average transmit power for both the HNB and the macro are balanced at the HNB cell edge.  

Deployment scenario B, where the HNB output power is controlled and the HNB’s are deployed on an adjacent carrier to the macro layer, is shown to be of limited use ‎[15], since the reduced power limit of Deployment Scenario A is adequate for coverage of the majority of homes.  An increase in power may be desirable when a large coverage area is desired, or when coverage within the home is difficult.  However, when the density of HNB is very high, inter-HNB interference dominates, and an increase in HNB power beyond Deployment scenario A does not result in performance gains. 
Open access provides an alternative solution, as illustrated in ‎[11] and ‎[19].  
When specifying HNB behaviour, it is the goal of this study item to avoid any RAN1 impact if possible.  If possible, RAN4 will determine the framework to allow a range of implementation to set the maximum transmit power.  For example, a framework may consist of requirements and tests for a suitable target power level, but will not specify the algorithm.

It is acknowledge that no single mechanism alone provides a definitive solution.  Any solution will likely involve a combination of methods, and will certainly have to reach a suitable compromise between macro layer and HNB layer performance.

Table ‎5.2‑3. Directory of Results for interference scenario 2 DL HNB  ( Macro UE

	Requirements Affected
	Refer-ences
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	High Level Requirement
	
	
	

	System Performance
	‎[13]

 REF _Ref214422053 \r \h 
‎[14]

 REF _Ref214425611 \r \h 
‎[23]
	CSG Performance analysis, Deployment Configuration A
	

	
	‎[10]

 REF _Ref214422053 \r \h 
‎[14]

 REF _Ref214425030 \r \h 
‎[15]‎[21]

 REF _Ref214425611 \r \h 
‎[23]
	CSG Performance analysis, Deployment Configuration B,C
	

	
	‎[11]

 REF _Ref214424496 \r \h 
‎[19]
	Performance analysis of open system, Deployment Configuration E
	

	
	‎[13]

 REF _Ref214424517 \r \h 
‎[21]

 REF _Ref214425611 \r \h 
‎[23]

 REF _Ref214425690 \r \h 
‎[24]
	CSG deployment of HNB’s using fixed HNB transmit power results in unacceptable performance for co-channel deployments
	

	
	‎[21]
	CSG deployment of HNB’s using fixed HNB transmit power results in unacceptable performance both for co-channel and dedicated channel deployments
	

	Base station Requirements
	
	
	

	Maximum transmit power 
	‎[21]

 REF _Ref214425743 \r \h 
‎[25]
	Deployment Configuration A:

agreement that Adjacent Channel interference still exists without some control or reduction of power. 
	RAN4, RAN2

	Maximum transmit power dynamic range
	‎[23]

 REF _Ref214425783 \r \h 
‎[26]

 REF _Ref214425786 \r \h 
‎[27]

 REF _Ref214425787 \r \h 
‎[28]
	General agreement that CSG HNB performance may benefit from the ability to set the maximum transmit power to lower values.  This will require a change to Primary CPICH Tx Power in TS 25.331, section 10.3.6.61 and is currently under discussion with RAN2 via LS, [77].
	RAN4, RAN2,



	Electromagnetic Field protection.  Need for Radiated Power Tests
	‎[29]
	Raised in [30], no recorded objections
	

	HNB system Requirements
	
	
	

	Need for BS to set transmit power appropriate for macro environment.  
	‎[21]

 REF _Ref214425743 \r \h 
‎[25]
	Deployment Configuration B,C:

Acknowledged that interference in closed system is too high, interference management mechanism required.  
	RAN4, RAN2,



	Definition of transmit power level 
	‎[30]
	Deployment Configuration B,C:

Multiple possibilities exist to define HNB power level:
- Relative to macro CPICH RSCP

- Relative to macro CPICH Ec/Io

- Relative to total RSSI

Could be defined as:

- HNB dominance level

- Size of dead zone caused.
	RAN4, RAN2,



	Hand In requirement for Interference mitigation
	‎[30]
	Deployment Configuration A,B,C:

General consensus that aspects of open system help in managing HNB interference scenarios. interference mitigation is required in a closed system; hand in should be permitted as an option.
	RAN2, RAN4


5.2.4 Interference scenario 3 UL Macro UE ( HNB

As described in interference scenario 1, the HNB attached UE is constrained in its transmit power.  Consequently, the HNB attached UE is especially susceptible to interference from the macro UE.  The HNB receiver must reach a compromise between protecting itself against uncoordinated interference from the macro UEs, while controlling the interference caused by its own UE’s towards the macro layer. 

Table ‎5.2‑4. Directory of Results for interference scenario 3 UL Macro UE ( HNB

	Requirements Affected
	Ref-erences
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	High Level Requirement
	
	
	

	System Performance
	‎[20]

 REF _Ref214424517 \r \h 
‎[21]
	Need to address trade-off between macro and CSG HNB performance. Adaptive uplink attenuation can improve performance.
	RAN2, RAN4

	
	‎[14]
	CSG performance analysis
	

	Base station Requirements
	
	
	

	Receiver Sensitivity
	‎[17]
	In general can be the same as local area BS
	RAN4

	
	‎[17]

 REF _Ref214426018 \r \h 
‎[31]
	Deployment Scenario B,C:

In a CSG, co-channel deployment, HNB must manage noise rise of other UE’s.  It is noted that HNB desensitisation has an impact of system performance, eg. a reduction on UE battery life.
	RAN4

	Receiver Dynamic Range
	
	In general can be the same as local area BS
	RAN4

	
	‎[31]
	Deployment Scenario B,C:

In a CSG, co-channel deployment, HNB must manage noise rise of other UE’s.  Local Area BS class spec is sufficient.
	RAN4

	Adjacent Channel Selectivity
	
	As per Local Area BS class spec.  
	RAN4

	Receiver Performance (fading)
	‎[32]
	general consensus on max user speed < 30 km/h;
	RAN4

	Receiver Performance (delay spread)
	
	50 m cell radius
	RAN4

	In band blocking tests
	
	As per Local Area BS class spec (dependent on MCL).  
	RAN4


5.2.5 Interference scenario 4 DL Macro ( HNB UE

A trade off exists between the HNB coverage and the impact on the macro network coverage (discussed in ‎5.2.3). The HNB downlink transmit power can be adjusted to maintain coverage if the dynamic range of the HNB power is large enough ‎[16]. Additional performance analysis in a closed system is provided in ‎[14].

No changes to UE.  This is expected to hold for LTE as well.  The Wide Area Base Station defines the UE RF performance.  The UE will then be expected to work with all other classes of eNodeB

5.2.6 Interference scenario 5 HNB (( HNB (UL)

With respect to other HNB, co-channel interference must be considered.  This is especially important to deployment option A, where a strong macro presence is not available on the same frequency to act as a reference level to determine UE power limits.

It is difficult to avoid co-channel interference between CSG HNB’s, which limits the interference reductions achieved by deploying a CSG HNB on an separate carrier from the macro network, as shown in ‎[15]

 REF _Ref214424324 \r \h 
‎[18]

 REF _Ref214426291 \r \h 
‎[33].  Interference management techniques are required to manage HNB to HNB interference.

Table ‎5.2‑5. Directory of Results for interference scenario 5 HNB (( HNB (UL)

	Requirements Affected
	References
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	High Level Requirement
	
	
	

	System Performance
	‎[21]

 REF _Ref214426291 \r \h 
‎[33]
	The performance of CSG HNBs is degraded unless interference mitigation techniques are used.
	RAN4

	
	‎[34]
	Without interference mitigation techniques, there is a clear impact on CSG HNB performance.  However, the significant of the impact must be judged by the operator in the context of the desired system performance.
	

	Base station Requirements
	
	
	

	Receiver Sensitivity
	‎[21]

 REF _Ref214426291 \r \h 
‎[33]
	Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Receiver Dynamic Range
	‎[21]

 REF _Ref214426291 \r \h 
‎[33]
	Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Adjacent Channel Selectivity
	
	Acknowledgement that a large number of HNB could be located very close together
	RAN4

	In band blocking tests
	
	Acknowledgement that a large number of HNB could be located very close together
	RAN4

	HNB system Requirements
	
	
	

	UE power limits
	
	No protocol changes required
	RAN4


5.2.7 Interference scenario 6  HNB (( HNB (DL)

With respect to other HNB, co-channel interference must be considered.  This is especially important to deployment option A where a strong macro presence is not available on the same frequency to act as a reference to determine HNB transmit power settings.

Table ‎5.2‑6. Directory of Results for interference scenario 6 HNB (( HNB (DL)

	Requirements Affected
	Ref-erences
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	High Level Requirement
	
	
	

	System Performance
	‎[21]

 REF _Ref214426291 \r \h 
‎[33]
	The performance of CSG HNBs is significantly degraded unless interference mitigation techniques are used.
	

	
	‎[16]

 REF _Ref214425743 \r \h 
‎[25]
	CSG DL performance analysis including apartment blocks and macro layer.
	

	HNB system Requirements
	
	
	

	Need for HNB to set transmit power based on neighbouring HNB power.  
	
	Deployment Scenario B,C:

Acknowledged that interference in closed system is too high, interference management mechanism required.  
	RAN4, RAN2,




5.2.8 Interference scenarios 7,8 HNB (( Other systems

Table ‎5.2‑7. Directory of Results for interference scenarios 7 and 8
	Requirements Affected
	Ref-erences
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	Base station Requirements
	
	
	

	Out of band blocking 
	‎[31]
	Need for new out of band blocking requirements due to different transceivers on top of each other in the home.  [30][31] recommends a 15 dB MCL, 20 cm minimum spacing should be considered for investigations in RAN4 

Status: An LS reply [73] was sent to ETSI TC DECT, stating that inter-operation studies are best done in ECC PT1
	RAN4

	Spurious Emissions 
	‎[31]
	As above.
	


5.2.9 5.3.9
HNB mobile operating very close to serving HNB

Table ‎5.2‑8. Directory of Results for HNB mobile operating very close to serving HNB
	Requirements Affected
	Ref-erences
	Summary of analysis provided;

Recommendation endorsed by cited reference
	WG affected

	Base station Requirements
	
	
	

	Maximum output power 
	‎[35]
	Possible impact on a HNB mobile operating very close its serving HNB is addressed.  Indicates that power levels lower than 20dBm may be recommended to ensure correct mobile operation.
	RAN4



6 HNB Class definition

6.1 Changes in 3GPP TS 25.104

This section describes the changes to BS RF requirements specifications TS 25.104 
Changes on receiver characteristics
The changes on receiver characteristics are summarized in table Table ‎6.1‑1 and were approved in ‎[48].
Table ‎6.1‑1 Summary of changes on receiver characteristics in TS 25.104
	Section
	Requirement
	Discussion / Required Changes

	7.2.1
	Reference Sensitivity Level
	Same requirements l as for Local Area BS

	7.3.1
	Dynamic Range
	Introduced new requirements for Home BS

	7.4.1
	ACS
	Introduced new requirements for Home BS

	7.5
	Blocking Characteristics
	Same requirements as for Local Area BS. The minimum requirements for Home BS when co-located with DECT and WiFi/WLAN are FFS.

	7.6.1
	Intermodulation characteristics
	Same requirements as for Local Area BS.

	8.1.
	General
	Only Static and Multipath Case 1 for Home BS

	8.4
	Demodulation of DCH…
	This requirement shall not be applied to Home BS.



	8.5
	Demodulation of DCH…
	This requirement shall not be applied to Home BS.



	8.7
	Perf. Req for RACH
	Requirements in tables 8.10, 8.10A, 8.12, 8.12A shall not be applied for Home BS.

	8.10 
	Perf. Of ACK/NACK
	Not applicable for Home BS

	8.12
	Performance of signaling detection for E-DPCCH in multipath fading condition


	Requirements in tables 8.21 and 8.22 are not applicable for Home BS.


6.1.1.1 Receiver Dynamic Range

The impact of co-channel uplink interference on the Home NodeB has been investigated in [51] for a scenario where the receiver can be exposed to strong blocking signals from un-coordinated UEs. It was shown that the HNB dynamic range requirement needs to be extended by 20dB to protect the HNB from the strong blocking signal of an un-coordinated UE. 

6.1.1.2 Adjacent Channel Selectivity (ACS)

The impact of adjacent channel uplink interference on the Home NodeB has been investigated in [52] for a scenario where the receiver can be exposed to strong blocking signals from un-coordinated UEs. It was shown that the HNB ACS requirement needs to be extended by 10dB to protect the HNB from the strong blocking signal of an un-coordinated UE. 

Changes on transmitter characteristics
The main changes on transmitter characteristics were agreed and approved in ‎[36] and ‎[37].
6.1.2 Base station maximum output power

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition. The rated output power, PRAT, of the BS shall be as specified in Table 6.0A in the TS 25.104. In summary:

- the output power of the HNB is limited to 20 dBm (17 dBm for MIMO) 
- a power level of 8 dBm is always accepted
- An upper limit on the output power of HNB is introduced to protect an adjacent-channel operator ‎[37]
A minimum requirements was also introduced: In normal conditions, the Base station maximum output power shall remain within +2 dB of the manufacturer's rated output power. In extreme conditions, the Base station maximum output power shall remain within +2.5 dB of the manufacturer's rated output power. In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
6.1.3 Frequency error

During the Home NodeB study item a consensus was reached that the Home NodeB is expected to support UE speeds up to 30 kmph, see the RAN4 conclusions in TR 25.820. Since the UEs are anyhow required to operate with speeds up to 250 kmph within a macro cell, the approach here is to keep the same total frequency error tolerance but allow a larger BS frequency error as a result of the smaller Doppler.

Considering the maximum UE speed of 30 kmph (8.3 m/s), and following the same approach as in TR 25.951 and R4-070687, the corresponding frequency reference error can be calculated as
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Assuming vUE,max = 69.4 m/s (250 kmph), freq,ppm becomes equal to 0.254 ppm. It is therefore proposed to relax the frequency error requirement for Home BS class to 0.25 ppm.

The corrsponding text proposal ‎[38] was approved in ‎[36] during RAN 4 #48.
6.1.4 Spectrum emission mask

The BS spectrum emission mask specifies the maximum allowed BS emission level in the frequency range from f = 2.5 MHz to fmax from the carrier frequency. In between 2.5 MHz and 12.5 MHz frequency offsets the BS emissions are also limited by the ACLR requirements. However, for scenarios where the frequency offset to the UMTS Tx band edge is larger than 12.5 MHz, the emissions beyond 12.5 MHz offset, e.g. “ACLR3”, are limited only by the spectrum emission mask.


[image: image5]
Figure 6.1. Base station spectrum emission limits within the UMTS Tx band.

Considering now the current requirements for the Home BS, it is quite straightforward to notice that the ACLR results in considerably stringent emission requirements compared to the spectrum emission mask currently applicable for HNB (P < 31 dBm), see Figure 6.1. Hence, as a result the required ACLR3 becomes considerably smaller than the required ACLR2 as highlighted also in Tdoc R4-080942.

As a solution to avoid this kind of “jumping” ACLR, it is proposed to introduce an additional requirement, valid only for the Home BS and for frequency offset 12.5 MHz < f < fmax. Based on the results in Tdoc R4-080942, and assuming that the maximum output power of the Home BS is less than 20 dBm, it is proposed that the emissions within 12.5 MHz < f < fmax shall not exceed: 
P – 56 dBm/MHz, for 6 dBm ≤ P < 20 dBm

and

-50 dBm/MHz for P < 6 dBm. 
6.1.5 The corresponding text proposal ‎[39] was included and approved in ‎[36]
6.1.6 Adjacent Channel Leakage power Ratio (ACLR)

Based on the findings in Tdoc R4-080939 and R4-080941 the current (relative) ACLR requirements of 45 dBc (5 MHz offset) and 50 dBc (10 MHz offset) are sufficient also for Home BS. However, as proposed by the results in Tdoc R4-081378 and R4-081379, an absolute emission requirement can be introduced for Home BS in addition to the existing relative requirement. System simulation results for this were presented in [49]. The value for the absolute requirement is proposed to be equal to -50 dBm/MHz for both 5 MHz and 10 MHz frequency offsets. The minimum requirement is calculated from the relative requirement or the absolute requirement, whichever is less stringent.

The corresponding text proposal ‎[40] was included and approved in ‎[36].
6.2 Changes in 3GPP TS 25.141

This section describes the considered changes to base station conformance testing.
The changes in TS 25.141 are summarised in the following tables.. Requirements which are not shown are applicable to Home BS without any modifications from the existing specifications. 

The necessary modifications to TS 25.141 were approved in ‎[41]

 REF _Ref214429419 \r \h 
‎[42]

 REF _Ref214429421 \r \h 
‎[43]. The modifications for test models were approved in ‎[44], based on the comparison of different proposals described in ‎[45]. 


Table ‎6.2‑1 Changes on transmitter characteristics to TS 25.141

	Section
	Requirement
	Discussion / Required Changes

	4.3A
	Base station classes
	Added a new BS class - Home Base Station
.  Home Base Stations are characterized by requirements derived from Femto Cell scenarios.

	6.2.1
	Base station maximum output power
	Added rated output power requirement for Home BS. 
It was agreed on 20 dBm (without MIMO) or 17 dBm (with MIMO).

	6.3
	Frequency error
	Added frequency error requirement for Home BS 

It was agreed on a minimum frequency error of -0.25ppm-12Hz and maximum frequency error of +0.25ppm+12 Hz.

	6.5.2.1
	Spectrum emission mask
	Added additional requirements for Home BS. Introduction of tabled 6.21D and 6.21E. See ‎[41].

	6.5.2.2
	ACLR
	Added additional ACLR absolute limit requirement for Home BS. It was agreed that for Home BS, the adjacent channel power (the RRC filtered mean power centered on an adjacent channel frequency) shall be less than or equal to -49.2 dBm/MHz or as specified by the ACLR limit, whichever is the higher.

	6.5.3
	TX Spurious emissions
	Added Home BS spurious emissions limits for protection of the BS receiver and coexistence with Home BS operating in other bands. Added table 6.37C and 6.47. See ‎[41].



Table ‎6.2‑2 Changes on receiver characteristics to TS 25.141
	Section
	Requirement
	Discussion / Required Changes

	7.2
	Reference sensitivity level
	Added  requirement for Home BS. See ‎[42].

	7.3
	Dynamic range
	Added general and additional requirement for Home BS. See ‎[42].

	7.4
	ACS
	Added general and additional requirement for Home BS. See ‎[42].

	7.5
	Blocking characteristics
	Added minimum and narrowband requirements for Home BS. See ‎[42].

	7.6
	Intermodulation characteristics
	Added minimum and narrowband requirements for Home BS. See ‎[42].



Table ‎6.2‑3 Changes on demodulation requirements to TS 25.141

	Section
	Requirement
	Discussion / Required Changes

	8.2
	Demodulation of DCH in static propagation conditions
	The requirement is applied to Home BS. See ‎[43].

	8.3.1
	Demodulation of multipath fading case 1
	The requirement is applied to Home BS. See ‎[43].

	8.3.2
	Demodulation of multipath fading case 2
	The requirements shall not be applied to Home BS. See ‎[43].

	8.3.3
	Demodulation of multipath fading case 3
	

	8.4
	Demodulation of DCH in moving propagation conditions
	

	8.5
	Demodulation of DCH in birth/death propagation conditions
	

	8.5A
	Demodulation of DCH in high speed train conditions
	

	8.8
	RACH performance
	Only requirements in static propagation conditions or multipath fading case 1 are applied to Home BS. See ‎[43].

	8.11
	Performance of signaling detection for HS-DPCCH
	Only requirements in static propagation conditions or multipath fading case 1 are applied to Home BS. See ‎[43].

	8.12
	Demodulation of E-DPDCH in multipath fading conditions
	Only requirements in Pedestrian A are applied to Home BS. See ‎[43].

	8.13.1
	E-DPCCH false alarm in multipath fading conditions
	Only requirements in Pedestrian A are applied to Home BS. See ‎[43].

	8.13.2
	E-DPCCH missed detection in multipath fading conditions
	


Table ‎6.2‑4 Modifications of the Transmitter Test Models in TS 25.141
	Section
	Requirement
	Discussion / Required Changes

	6.1.1.1
	Test Model 1
	‎For Home base station, additional options of this test model containing 8 and 4 DPCH are also specified. See [44].

	6.1.1.3
	Test Model 3
	For Home base station, additional options of this test model containing 8 and 4 DPCH are also specified.

	6.1.1.4A
	Test Model 5
	For Home base station, an additional option of this test model containing 4 HS-PDSCH + 4 DPCH is also specified.

	6.1.1.4B
	Test Model 6
	For Home base station, an additional option of this test model containing 4 HS-PDSCH + 4 DPCH is also specified.


--------------------------------------------------------- Text Change End ----------------------------------------------------------------



















































�I don’t think we can refer to 25.820 in this TR.


�Do we still need this now, that we removed the brackets?


�Did we actually touch every single point in these tables? Huawei, can you please check?
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