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Foreword

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

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

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

1
Scope

This document is a technical report of the 1.28Mcps TDD Home NodeB study item, which was approved in TSG RAN#41. 
The goal of this study item is,

•
To characterise the 1.28Mcps TDD Home NodeB environment.  

•
To determine the feasibility of a solution and to outline any obstacles for providing high data rate low cost services in home NodeB environment. 

•
High level HNB requirements are understood not to be complete; hence the report includes a description of the motivation of requirements needed to progress the work

•
Whenever possible to offer recommendations for specifications
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3
Definitions, symbols and abbreviations

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

TDD

4
Introduction

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.
4.1
Task description 
The purpose of this study item is to characterise the 1.28Mcps TDD Home NodeB environment and investigate the feasibility of optimisations and amendments to 1.28Mcps TDD mode to adapt it to fully support the Home NodeB. 
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
5
RF Aspects (RAN WG4)

5.1
Requirements


RF Requirements for 1.28Mcps TDD Home NodeBs will base on the local area 1.28Mcps TDD NodeB, with additional requirements as described in the following,

1) 1.28Mcps TDD Home NodeBs should not degrade significantly the performance of networks deployed in other channels. 5% performance degradation is acceptable to Macro BS.
Adjacent channel co-existence should be considered as the worst case.

Performance is quantified in terms of UE throughput, coverage and spectral efficiency, taking into account cell edge, average UE and close to the Home NodeB.

2) 1.28Mcps TDD Home NodeB configurations intended for deployment in the same carrier as an existing 1.28Mcps TDD network should ensure their combined performance is not significantly worse than that of the original network.
This requirement is only applicable if it is deemed feasible to deploy Home NodeBs in the same channel as an existing network. 
Combined performance is equal to the addition of macro network and the Home NodeB network taking into account the open/closed access configuration. Performance is quantified in terms of UE throughput, coverage and spectral efficiency, taking into account cell edge, average UE and close to the Home NodeB same as 1).

3) 1.28Mcps TDD Home NodeBs should provide reasonable performance whether deployed in isolation or whether multiple Home NodeBs are deployed in the same area. 
Home NodeBs should provide a minimum level of performance, even when many are deployed near to each other, as would be the case in a housing estate. Furthermore, any interference mitigation techniques used to meet requirements 1 and 2 should do so without significantly compromising the performance of the Home NodeB. For example, a simple mechanism could switch off the Home NodeB when it causes interference. However, the Home NodeB itself would then be of no value. 

Performance is quantified in terms of UE throughput, coverage, and spectral efficiency, taking into account cell edge and average UE. 

4) As 1.28Mcps TDD Home NodeBs may be owned privately and portable, it shall only radiate while it is confirmed that such an emission complies with regulatory requirements in force where that Home NodeB is operating.
Radiation in licensed spectrum requires authorization from the license holder (i.e. an operator), who in turn is responsible for ensuring that emissions comply with the associated regulatory requirements.  One key issue here is how the operator will verify that the Home NodeB is in the geographical region specified in their license.  Whilst it is clear that a procedure is needed to support this requirement, it is considered to be beyond the scope of  RAN WG4 to define it. Currently RAN4 assumes that the following aspects would need to be taken into account:


· HNB location
1. Home NodeB must be within operator’ license Area when they are operating.

2. A more precise location may be required for other reasons, such as emergency service.

· communication link between HNB and HNB operator
1. There must be a communication link to receive authorization
2. The link may need to achieve minimum performance requirements for offered services. 

· HNB identity.
1.  The Home NodeB operator must be able to verify the Home NodeB indentity. 

· other FFS
5) 1.28Mcps TDD Home NodeB must support UE speeds up to 30 km/h.
Need to support UE speeds greater than 30 km/h is extremely unlikely. Further reductions in supported speed may be possible, but are not critical, since a limit of 30 km/h represents a significant and useful reduction from the current local area specification.
6) 1.28Mcps TDD Home NodeB must support existing 1.28Mcps TDD UEs.
Home NodeB must be backwards compatible with 1.28Mcps TDD UEs already in the field.
5.2
Deployment Configurations

5.3
Interference Scenarios
5.4
Home NodeB Class Definition
5.4.1
Introduction
5.4.2
Base station classes
5.4.3
Transmitter characteristics

5.4.3.1
Control of NodeB output power

5.4.3.2
Maximum NodeB output power

5.4.3.3
Frequency Accuracy
This section includes the investigation of frequency accuracy requirements in the home environment. 
The modulated carrier accuracy for local area NodeB is required to be equal to 0.1ppm as in [3] with consideration on the high speed mobility of UE, but the same frequency accuracy requirement is not necessary for Home NodeB in terms of deployment scenarios considering Home NodeBs are usually deployed at home and office, it is most likely that the serving UEs are in slow mobility profile and 30Km/h speed should be the reasonable assumption for defining minimum performances for Home NodeB frequency. Taking the conformance of frequency accuracy in the radio interface with the maximum mobility into account, the Home NodeB modulated carrier frequency can be relaxed to 0.25 PPM in [2]. Furthermore, as Home NodeB is a cost-sensitive home device and the low accurate crystal is much more expensive than the high accurate crystal, the 0.25ppm crystal can reduce the cost of the Home NodeB compared to the 0.1ppm crystal. 

Two issues have been taken into concern in [2]regarding the 0.25ppm relaxation, one is timing synchronization and the other is the impact of the inaccuracy on the HomeNodeB performance. 

Two alternative approaches are analyzed in [2][4]regarding timing synchronization: one is to provide timing and synchronization via GPS and the other is through Precision Timing Protocol (PTP, IEEE 1588). According the analysis in [2], the GPS-based solution envisages a great risk as Home Node B is usually installed indoors, the signals are greatly degraded by roofs and walls and this makes the synchronization quite unstable, furthermore, the GPS device and maintaining the GPS antennas may be beyond some customers’ affordability. The second approach IEEE 1588 is prospective since it needs no device maintenance and the embedded software implementation of 1588 protocol can meet the Home NodeB timing synchronization requirement.
For assessing the impact of the 0.25ppm frequency offset on the system performance, some link level simulations were conducted in[2]. The simulation demonstrates that when the frequency offset correction (FOC) is employed at UE, compared with the 0.1ppm frequency offset without any frequency offset correction, 0.25ppm only suffers about 0.85dB performance loss at BLER 10−1. Consider the walls indoors usually can cause about 10dB loss, the loss from 0.25ppm frequency accuracy is acceptable and this loss can be balanced by downlink power control.
The assumptions for the simulation are listed in the Table 5.4.3.3-1 and simulation results are shown in  and Table 5.4.3.3-2 respectively.

Table 5.4.3.3-1: Simulation Parameters

	Carrier frequency
	2GHz

	Traffic
	PS64K

	Number of User
	1 (with 1 antenna )

	Power control 
	No

	Number of Antenna at NodeB 
	1

	Channel Mode
	OTIA 3km/h

	Frequency offset
	0/0.1/0.25ppm


Table 5.4.3.3-2：Simulation Result at BLER=0.1
	
	0ppm
	0.1ppm without FOC
	0.25ppm with FOC

	C/I（dB）
	-0.6
	0.3
	1.15
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: Figure 5.4.3.3-1 Comparison of the performance of Home NodeB with the 0.25ppm(w  FOC at UE), 0.1ppm (w/o FOC at UE) and 0ppm

5.4.3.4
Spurious emissions 

5.4.3.4.1
Protection of the BS receiver of own or different BS
5.4.3.4.2
Co-existence with co-located and co-sited base stations
5.4.3.4.3
Co-existence with UTRA-TDD
5.4.4
Receiver characteristics
5.4.5.1
Reference sensitivity level

5.4.5.2
Dynamic range

.

5.4.5.3
Adjacent channel selectivity (ACS)
5.4.5.4
Blocking characteristics

5.4.5.4.1
Minimum requirement
5.4.5.4.2
Minimum Requirement - Co-location with GSM900, DCS 1800, PCS1900, GSM850 and/or UTRA FDD
5.4.5.4.3
Minimum Requirement - Co-location with UTRA-TDD
5.4.5.5
Intermodulation characteristics

.

5.4.6
Performance requirement
5.4.7
Summary

This section summarises the investigation of whether the local area class can be extended to cover scenarios for the 3G Home Node B, or a if new class needs to be defined.

6
Physical Layer (RAN WG1)
6.1
Physical Layer Requirements
This section includes the investigation of physical layer requirements in the home environment
7
Radio Interface Architecture and protocols (RAN WG2)
7.1
Mobility scenarios

This section includes the investigation Home NodeB mobility scenarios.

7.2
Access control scenarios

This section includes the investigation how to manage access control for the Home NodeB
8
UTRAN Architecture and Application Protocol (RAN WG3)
This section includes the investigation of whether any UTRAN interfaces might be impacted and investigation  of whether 1.28Mcps TDD Home NodeBs need to be synchronized among each other or with the macro network and how synchronisation can be achieved in a scalable manner. 
9
Conclusions

9.1
RAN4 Conclusions

9.2
RAN1 Conclusions

9.3
RAN2 summary, conclusions and recommendations
9.4
RAN3 Conclusions
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