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1. Introduction
In order to improve readability and to align terminology with corresponding terms used e.g. in RAN3 specifications it is found necessary to add a list of symbols, to add in the list of abbreviations a view items, to modify abbreviations of terms and to add explanatory terms where required.
2. List of Proposed Amendments
It is proposed to amend TR25.967 regarding the following details:

Chapter 2:

· to add, as a matter of principle, the reference to TR21.905, Vocabulary for 3GPP specifications.

Chapter 3:

· to add the list of Symbols.

· to add more abbreviations as used.

Chapter 7.3.1:
· to add on top of the Table 7.3.1-2 an explanatory line indicating the purpose of the columns.
Chapter 7.4:

· to replace globally the term “femto gateway” with the term “HNB-GW” in order to align the terminology with the relevant RAN3 specs.
· to add the reference to TR-069 in 7.4.3.
3. Reference

--------
4. Text Proposal
Sections not concerned are omitted! 
>> Start of 1st proposed amendment: <<
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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 [54] 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 [54].
3.1

Definitions

Void. 

3.2

Symbols

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

Nof i
Interference on frequency fi
Gant
Gain of antenna

Ioc
The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector. For DC-HSDPA [image: image1.wmf]oc

I

is defined for each of the cells individually and is assumed to be equal for both cells unless explicitly stated per cell.

νUE max 
Maximum speed of UE
νUE HNB 
UE speed
3.3

Abbreviations

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
BW
Band Width
CSG
Closed Subscriber Group
DL
Downlink, the RF path from BS to UE
E-DPDCH
Enhanced Dedicated Physical Data CHannel

E-DPCCH
Enhanced Dedicated Physical Control CHannel

FRC
Fixed Reference Channel
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.)

HENB
Home Enhanced Node B     
HNB
Home NodeB

HNBAP
HNB Application Protocol

HNB-GW
HNB GateWay            (editorial remark: “femto gateway” throughout this TR should be replaced by “HNB-GW” as in RAN3 specs.)
HSPA
High Speed Packet Access

HS-DPCCH
High Speed Dedicated Physical Control CHannel

HUE
UE camping on HNB cell

IE
Information Element

IRAT
Inter-RAT

LAC
Location Area Code

LAU
Location Area Update

MBSFN
Multicast/Broadcast over a Single Frequency Network

MNB
Macro NodeB

MUE
UE camping on Macro cell

NB
NodeB

NLM
Network Listen Mode

NR
Noise Rise

PL
Path Loss

REM
Radio Environment Measurement

RRC
Radio Resource Control

RTWP
Receive Total Wideband Power

RX, Rx
Receive, Receiver

SIB
System Information Block

TX, Tx
Transmit, Transmitter
UE
User Equipment, also cellular terminal

UL
Uplink, the RF path from UE to BS

UMTS
Universal Mobile Telecommunication System, often used synonymously with WCDMA
WCDMA
Wideband Code Division Multiple Access, a type of cellular system meeting ITU 2000 requirements
>> End of 2nd proposed amendment and Start of the 3rd: <<

7.3.1

Control of HUE allowable transmit power

This is to address UL interference from HUEs towards the macro layer and other neighbour HNBs.  This is especially significant when a HUE is at the edge of its coverage, for example outside the property, but has good visibility of a neighbouring cell.  Under such extreme conditions the UL power transmitted by the HUE could cause a considerable noise rise at the macro NodeB impacting its UL capacity.

Such conditions are extreme and potentially unlikely in practice; HUE transmit levels will not typically cause a significant noise rise at neighbour cells.  However to cover these extreme cases a maximum limit for the allowed transmit power of HUEs can be defined.

In order to evaluate the potential level of UL interference that can be caused by a HUE, it is necessary to estimate the pathloss from the vicinity of the HNB to the neighbouring NodeBs.  The pathloss from the vicinity of the HNB to the neighbouring NodeBs can be derived from measurements of CPICH RSCP of the neighbouring cells – potentially made by UEs attached to the HNB or by the HNB itself using a Downlink Receive mode of operation. Details of these measurements can be found in section 7.1.

Based on the pathloss and other related parameters, the HNB can then determine a maximum allowed HUE transmit power, such that the noise rise experienced at the neighbour cells is constrained to be within an acceptable limit. This maximum power level would be signalled to the HUE as part of its normal RRC connection setup procedure. Further, periodic and/or event-triggered pathloss measurements made by the UEs can be used by the HNB to update the maximum allowable UE transmit power or a correction factor that used to offset the initial maximum allowable UE transmit power determined during the HNB self-configuration. The updated value can be signalled to the UE using e.g., Radio Bearer Reconfiguration message. 

Alternatively, a fixed “cap” on the HUE transmit power could be defined irrespective of the proximity of the macro NodeB.  Such approach offers simpler HNB implementation. However, due to no adaptation in the HUE transmit power level, if the cap is set too high, then this will create high UL interference. On the other hand, if the cap is set too low, then the UL interference is reduced at the expense of a potential reduction in the HUE UL throughput. Therefore, this limit would need to be selected such that the noise rise generated at the macro layer was acceptable in the worst case co-channel deployment scenario.  A suggested value for this limit is 21dBm.

The pros and cons of these mitigation techniques can be summarised in Table 7.3.1-1.

Table 7.3.1-1: HUE Allowable Transmit Power Control Techniques - Pros and Cons
	HUE Allowable Transmit Power Control techniques
	Pros
	Cons

	Fixed “cap”
	· simple HNB implementation 

· no additional signalling requirements
	· potential high UL interference created by HUE(s) if cap is not set optimally

· high UL interference created by HUE(s) transmitting at consistently high Tx power (e.g. cell edge scenarios)

	Dynamic
	· reduced UL interference created by HUE(s) transmitting at high Tx power

· improved HNB performance
	· additional signalling required to adjust the allowable HUE Tx power

· additional HNB RRM implementation


The noise rise at the MNB due to the HUE UL transmission can be determined from the estimated pathloss, as shown in the following link budget example. Table 7.3.1-2 shows the parameters used on the link budget analysis. 

Note that “estimated pathloss” is the difference between the MNB “CPICH Tx Power” as indicated in its System Information and the CPICH RSCP as received at the HNB.  Therefore “estimated pathloss” is equivalent to actual pathloss minus the MNB and HNB antenna gains.

Table 7.3.1-2: Link Budget example parameters
	Parameter
	Value
	Formula

	Thermal noise density
	-174 dBm/Hz
	ND_t

	Bandwidth
	3.84 MHz
	BW

	Thermal noise power
	-108.16 dBm
	N_t = ND_t + 10log(BW*106)

	MNB Noise Figure
	5 dB
	NF

	MNB receiver noise floor
	-103.16 dBm
	N_rx = N_t + NF

	
	
	

	MNB antenna gain
	14 dBi
	Gant_m

	HNB antenna gain
	0 dBi
	Gant_h

	Actual Pathloss
	100 dB (for example)
	PL 

	Pathloss estimate
	86 dB
	PL_Est = PL – Gant_m – Gant_h

	
	
	

	HUE tx power
	-30 dBm (for example)
	H_tx

	HUE antenna gain
	0 dBi
	Gant_ue

	ACLR
	0 dB (co-channel)
	ACLR

	HUE rx power at MNB
	-116 dBm
	H_rx = H_tx + Gant_ue - PL - ACLR + Gant_m

	Noise rise due to HUE
	0.22 dB
	NR = 10log( 1 + log2lin(H_rx – N_rx) )


Figure 7.3.1-1 and Figure 7.3.2-2 show the noise rise at the MNB vs HUE transmit power, for a range of pathloss values.

[image: image2.emf]Noise Rise due to HUE UL Transmission: co-channel
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Figure 7.3.1-1: Noise Rise at Co-channel MNB

[image: image3.emf]Noise Rise due to HUE UL Transmission: adjacent channel
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Figure 7.3.2-2: Noise Rise at Adjacent Channel MNB
From these characterisations, the HNB can select a maximum allowable HUE transmit power based on the estimated pathloss, the desired limit to the noise rise at the MNB and the RSCP and/or RSSI levels of other neighbour NodeBs.

>> End of 3rd proposed amendment and Start of the 4th: <<

7.4

HNB Self-configuration

HNB should perform self-configuration at power up and on a regular basis during normal operation. Depending on the implementation, the HNB should be able to relay its measurements to, and receive its RF configuration from, an external configuration element such as network planning server, O&M server and femto gatewayHNB-GW. Such configuration elements can also optimize the RF parameters of a set of HNBs in a joint manner. However, this section does not describe the operation of these configuration elements and is limited to the self-configuration of a HNB based on the self-obtained information..

The HNB self-configuration can also be activated on a regular basis provided that no UE is RRC connected to the HNB or all UEs attached to the HNB are in idle mode. The self-configuration capability of HNB should not impact the existing UE behaviour. If any UE served by the HNB has on-going voice/data transmission, the HNB should wait until the corresponding UE to complete its voice/data transmission, release the RRC connection and then activate the self-configuration mode. 

The self-configuration activation period can be set to long, medium or short (exact value FFS). For example, activation period can be set to 24 hours in order to activate HNB self-configuration mode once a day. Performing self-configuration on a regular basis (self-configuration interval FFS) or event triggered self-configuration will help to reduce excessive interference generated by the HNB to the surrounding macrocells and HNBs. 

Self-configuration of HNB consists of setting a number of RF parameters to a value which is optimized for achieving the proposed objectives. The most important parameters are:

· Choosing the right carrier frequency, 

· Selecting the optimum DL scrambling code

· Selecting suitable LAC and/or RAC.

· Setting the optimum maximum allowable Tx power level in downlink and uplink,

· Building a set of cell lists, and,

· Processing the UE measurement reports (if available)

The HNB self-configuration requirements are listed in Table 7.4-1. Detailed fulfilment of HNB self-configuration requirements is vendor specific (i.e. dependent on self-configuration modes). Generally, the HNB self-configuration can be broadly divided into passive and active mode. The passive mode HNB self-configuration satisfies only the basic requirements, while the active mode HNB self-configuration is capable of handling more complex tasks such as detecting of abnormal operating conditions, decoding UE measurement reports, neighbour cell list construction, etc. 

Table 7.4-1: HNB self-configuration modes and requirements
	Requirement No
	Requirements

	
	Passive
	Active

	1
	Conduct measurements in section 7.1.1, 7.1.2, 7.1.3, 7.1.4
	Conduct measurements in section 7.1.1, 7.1.2, 7.1.3 and 7.1.4

	2
	Select DL scrambling code or UARFCN
	Select DL scrambling code or UARFCN

	3
	Select DL Tx Power level of the HNB and max UL Tx power level of the HUE
	Select DL Tx Power level of the HNB and max UL Tx power level of the HUE

	4
	Decode broadcast channel (e.g. BCH)
	Decode broadcast channel (e.g. BCH)

	5
	N/A
	Use UE measurement reports as input to self-configuration algorithm

	6
	N/A
	Perform additional RRM (e.g. handover handling, coverage control) based on a set of measurement inputs

	7
	N/A
	Detection of abnormal operating conditions

	8
	Construct a set of neighbour cell lists 
	Construct a set of neighbour cell lists

	9
	Synchronise local clock/RF oscillator with e.g., macrocells, IP network 
	Synchronise local data clock/RF oscillator with e.g., macrocells, IP network

	10
	Select suitable LAC, RAC
	Select suitable LAC, RAC


7.4.1

Scrambling code selection

In general, HNB should have abilities to detect interference and scrambling code. Using the information detected, HNB selects a spare scrambling code which is not used by neighboring HNBs. For example, HNB can monitor the radio signal in its downlink bands before setting up its own cell. Then, the HNB selects a scrambling code as its operating scrambling code which is not used by the neighboring HNBs or macro cells.
Therefore, each HNB would require to be configured for a particular scrambling code on the downlink. If neighbouring HNBs use the same scrambling code, significant problems can arise since HUEs may not be able to associate with the correct HNB. In macrocell networks, scrambling codes for base stations are carefully managed so that base stations in a certain region use different scrambling codes. This, however, is not very practical for HNBs and a more autonomous method to select the scrambling codes would be useful for HNBs. The goal of such a mechanism is to minimize the number of scrambling code collisions for a given number of total scrambling codes. 

For instance, depending on the HNB deployment strategy, a certain set of scrambling codes can be reserved for HNBs, denoted as SHNB={S1, S2, …, SNsc }.  If the HNBs operate on a dedicated carrier, the HNB can scan all the available scrambling codes (i.e., Nsc=512) and the total number of scrambling codes that can be reserved for HNBs is configurable. If HNBs operate on a shared carrier (co-channel) with macrocell, a certain subset of available scrambling codes should be reserved for HNBs and these codes should not be used by any macrocell base station.

During HNB self-configuration, HNB scans for all scrambling codes and construct a set of scrambling codes which have pilot energy above detection threshold: SDETECTED={Si, Sj, …, Sk}. Note that some of the scrambling codes in the set SDETECTED can be part of the set SHNB (i.e., PSCs used by neighbouring HNBs) and rest of the set can be part of “macrocell only” scrambling codes. Then, HNB can select the “best” scrambling code based on certain criteria, for example:

· If all HNB-reserved scrambling codes are being used by neighbour HNBs 

· HNB picks a scrambling code in SHNB  with smallest amount of detected energy (i.e., smallest CPICH Ec/No and CPICH RSCP)

· Else 

· HNB picks a scrambling code randomly from set of scrambling codes that are member of SHNB  but not member of SDETECTED  
Upon failure to pick the “best” scrambling code, an alarm or some form of error indication shall be send to the network controller (e.g. Core Network, femto gatewayHNB-GW, O&M server). The details of alarm triggering threshold is FFS.
>> End of 4th proposed amendment and Start of the 5th: <<

7.4.3

Neighbour cell list configuration and handover

During the HNB self-configuration mode, HNB should be able to use the macrocells information detected on a set of UARFCNs to build the following cell lists:

· Intra-frequency cell list

· Inter-frequency cell list

· Inter-RAT list

In addition to the standard cell lists above, the HNB may also construct the following cell lists:

· Preferred cell camping list. This list can be a subset of the normal cell camping list and can be operator configurable (via O&M server). The purpose of the preferred cell camping list is to prioritise certain cells for HUE to camp on for load balancing, traffic and QoS control. 

· Preferred RAT handover list. This is can be a subset of the normal IRAT list and can be operator configurable (via O&M server). The purpose of the preferred RAT handover list is to prioritise the handover preference of certain RAT cells (e.g. prefer handover to EDGE over GSM/GPRS).

Upon constructed the cell lists, the HNB can broadcast some of the cell list information (in e.g. SIB11) to the UEs served by the HNB. 

When an HUE leaves the coverage area of HNB it can be handed over to macro network. In order to support the handover from HNB to macro network, HNBs should detect macro neighboring cells and add them to their neighbour cell list automatically.
In addition, when a number of HNBs may be required to be deployed as a small network, the HNB neighbour cell list can be configured automatically by the HNB or a HNB controller (e.g. femto gatewayHNB-GW) in order to facilitate the handover between HNBs.
To enable MNBs and network aware of the cell list information, the cell lists constructed by the HNB during self-configuration mode and/or subsequent cell list updates can be fed back to the network controller (i.e. Core Network, femto gatewayHNB-GW) via either HNBAP or TR-069 [55]  signalling.  

>> End of 5th proposed amendment and Start of the 6th: <<

7.4.5


HUE UL power setting

During HNB self-configuration, the HNB should set a maximum allowed transmit power for its UEs based on the pathloss to the neighbour NodeBs and the expected received power at neighbour NodeBs such that if its UEs were transmitting at this maximum power level they will not cause a significant UL noise rise to the neighbour NodeBs, and thus compromise the coverage or capacity significantly. The pathloss to the neighbour NodeBs can be estimated via measurements outlined in subclause 7.1. The received power at the neighbour NodeBs can be obtained either from measurements outlined in subclause 7.1 or from network (e.g. Core Network, femto gatewayHNB-GW). 

Note that the process to set HUE maximum allowed transmit power should not alter the existing UE behaviour. Also, the HUE transmit power will mainly affect the macro NodeBs operating on the same frequency channels as the Home NodeB.

>> End of the text proposal <<
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