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1 Introduction
RAN4 has started to work on the radio performance of BS and UE supporting carrier aggregation. Our position is the technical terms that serve for carrier aggregation shall be clearly defined as the first step. Without the necessary definitions, symbols, and abbreviations defined without ambiguity in section 3, it’s hard to generate valuable outputs. In the contribution, we outline our considerations on the necessary definitions, symbols, and abbreviations that should be defined for carrier aggregation. Text proposal is proposed for UE TR 36.807 Version 0.0.1.

2 Discussion
First of all, CA has been defined for Carrier Aggregation in 36.807 Version 0.0.1 and this term shall be added in the corresponding section in Annex B. Also, CC has been widely used in many different kinds of contributions to stand for Component Carrier. It’s necessary to add CC in the abbreviation lists.
The next important step is to clearly define the technical terms as well as the corresponding symbols. To do this we shall answer a list of questions. For contiguously aggregated component carriers:
· What is the “Channel Bandwidth”?
The “Channel Bandwidth” for contiguously aggregated component carriers is one of fundamental terms that will impact almost of the radio performance. We suggest defining the term “CA Channel Bandwidth” and corresponding symbols. 
· What is the “Transmission Bandwidth Configuration”?
The “Transmission Bandwidth Configuration” for contiguously aggregated component carriers is needed to define the ACLR measurement bandwidth. We suggest defining the term “CA Transmission Bandwidth Configuration” and corresponding symbol.
· What is the “Carrier Spacing”?
To define the CA Channel Bandwidth, the frequency distance between two adjacent component carriers shall be defined. We propose to define CA Carrier Spacing and corresponding symbol.
· Where is the “Channel Edge”?
In Rel-8 some frequency points are specified as offset to the edge of channel bandwidth. To avoid massive rephrase of Rel-8 requirement description, we suggest defining the CA Channel Edge for contiguous carrier aggregation.
· Where is the “Lowest Component Carrier” and “Highest Component Carrier”?
In Rel-8 some frequency points are specified as offset to the centre carrier frequency of the carrier at the edge. To avoid massive rephrase of Rel-8 requirement description, we suggest defining the Lowest Component Carrier and the Highest Component Carrier for contiguous carrier aggregation.
Figure 1 is created to illustrate the carrier aggregation configurations discussed above:

[image: image1]
Figure 1 Definition of CA Channel Bandwidth and CA Transmission Bandwidth Configuration
The figure showing above is quite self-illustrative.
3 Conclusion
A minimum number of definitions, symbols, and abbreviations have been optimized for carrier aggregation. Text proposal is attached that shall be captured in UE TR 36.807 version 0.0.1.
References
[1] 36.807 Version 0.0.1 (R4-101079) User Equipment (UE) radio transmission and reception. 
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3
Definitions, symbols and abbreviations

3.1
Definitions
CA Channel Bandwidth:
The RF bandwidth supporting carrier aggregation with the transmission bandwidth configured in the uplink or downlink of a cell. The CA channel bandwidth is measured in MHz and is used as a reference for RF requirements of the transmitter and receiver supporting carrier aggregation. 
CA Channel Edge:
The lowest and highest frequency of contiguously aggregated component carriers, separated by the CA channel bandwidth. 
CA Carrier Spacing: 
The minimum carrier spacing between two adjacent component carriers contiguously aggregated which is multiple of 300 kHz.
CA Transmission Bandwidth Configuration:
The highest transmission bandwidth allowed for uplink or downlink in a given CA channel bandwidth, measured in Resource Block units. 

Highest Component Carrier:
The Component Carrier transmitted at the highest carrier frequency in the CA channel bandwidth.
Lowest Component Carrier:
The Component Carrier transmitted at the lowest carrier frequency in the CA channel bandwidth.

3.2
Symbols
For the purposes of the present document, the following symbols apply:
CA_BWChannel 
CA channel bandwidth, expressed in MHz.

CA_BWConfig
CA transmission bandwidth configuration, expressed in MHz
ΔFC
CA carrier spacing between 2 adjacent component carriers, expressed in MHz
3.3
Abbreviations

The following abbreviation should be added;  

CA
Carrier Aggregation

CA_X
Carrier Aggregation for band X where X is the applicable E-UTRA operating band

CA_X-Y
Carrier Aggregation for band X and Band Y where X and Y are the applicable E-UTRA operating band 
CC
Component Carrier
CPE
Customer Premise Equipment

CPE_X
Customer Premise Equipment for E-UTRA operating band X

DLMA
Down link Multiple Antenna transmission 

ULMA
Up link Multiple Antenna transmission 

<Next Section>
Annex B

Release 10 draft specification

This Annex is used to capture any text proposals to the Release 10 specification of TS36.101. The baseline for this section is TS36.101v9.2.2.0. On completion on this TR these working assumptions will be incorporated into the Rel 10 specification for TS36.101   

Any sub- clause which is a sub- clause of this heading 2 style will follow the same clause number used in TS36.101 in order to ease future incorporation of these working assumptions into the technical specification  

B.1
void

B.2
void

B.3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

CA Carrier Spacing: 
The minimum carrier spacing between two adjacent component carriers contiguously aggregated which is multiple of 300 kHz.
CA Channel Bandwidth:
The RF bandwidth supporting carrier aggregation with the transmission bandwidth configured in the uplink or downlink of a cell. The CA channel bandwidth is measured in MHz and is used as a reference for RF requirements of the transmitter and receiver supporting carrier aggregation. 
CA Channel Edge:

The lowest and highest frequency of contiguously aggregated component carriers, separated by the CA channel bandwidth. 
CA Transmission Bandwidth Configuration:
The highest transmission bandwidth allowed for uplink or downlink in a given CA channel bandwidth, measured in Resource Block units. 
Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
Highest Component Carrier:
The Component Carrier transmitted at the highest carrier frequency in the CA channel bandwidth.

Lowest Component Carrier:
The Component Carrier transmitted at the lowest carrier frequency in the CA channel bandwidth.

Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the operating system bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms) unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the UE, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Reference bandwidth: The bandwidth in which an emission level is specified.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

3.2
Symbols

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

BWChannel
Channel bandwidth
CA_BWChannel 
CA channel bandwidth, expressed in MHz.

CA_BWConfig
CA transmission bandwidth configuration, expressed in MHz
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E


Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B transmit antenna connector 
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ˆ


The received energy per RE of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna connector 
F




Frequency

FInterferer (offset)
Frequency offset of the interferer 

FInterferer


Frequency of the interferer

FC
Frequency of the carrier centre frequency

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band
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The power spectral density of the total input signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector, including the own-cell downlink signal
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The total transmitted power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B transmit antenna connector 
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The total received power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector
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The received power spectral density of the total noise and interference for a certain RE (average power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector 

Ncp
Cyclic prefix length
NDL 
Downlink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector NOffs-DL 
Offset used for calculating downlink EARFCN

NOffs-UL 
Offset used for calculating uplink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B transmit antenna connector
NRB
Transmission bandwidth configuration, expressed in units of resource blocks 

NUL 
Uplink EARFCN

Rav

Minimum average throughput per RB

PCMAX
The measured configured maximum UE output power.

PEMAX_H 
Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [7].

PInterferer
Modulated mean power of the interferer

PPowerClass
PPowerClass is the nominal UE power (i.e., no tolerance).

PUMAX
Maximum UE Power with possible power reduction due to modulation type, network signalling values and location near the edge of the band; it equals PCMAX when the IE P-Max, defined in [7], is not signalled.
ΔFOOB
Δ Frequency of Out Of Band emission
ΔFC
CA carrier spacing between 2 adjacent component carriers, expressed in MHz
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction  

AWGN
Additive White Gaussian Noise

BS
Base Station
CA
Carrier Aggregation
CC
Component Carrier
CW
Continuous Wave
DL
Downlink

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

E-UTRA 
Evolved UMTS Terrestrial Radio Access
EUTRAN
Evolved UMTS Terrestrial Radio Access Network
EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

HD-FDD
Half- Duplex FDD

MCS
Modulation and Coding Scheme

MOP
Maximum Output Power 
MPR
Maximum Power Reduction

MSD
Maximum Sensitivity Degradation

OCNG
OFDMA Channel Noise Generator
OFDMA
Orthogonal Frequency Division Multiple Access 
OOB
Out-of-band

PA
Power Amplifier

PSS
Primary Synchronization Signal

PSS_RA
PSS-to-RS EPRE ratio for the channel PSS

RE
Resource Element

REFSENS
Reference Sensitivity power level

r.m.s
Root Mean Square 

SNR
Signal-to-Noise Ratio

SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSS

TDD
Time Division Duplex

UE
User Equipment

UL
Uplink
UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
xCH_RA
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS

xCH_RB
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS

<End of TP>






Highest CC Transmission Bandwidth Configuration [RB]





CA Carrier Spacing [MHz]





CA Transmission Bandwidth Configuration [MHz]





Lowest CC Transmission Bandwidth Configuration [RB]





CA Channel Edge





CA Channel Edge





Resource block





Active Resource Blocks





CA Channel Bandwidth [MHz]





CA Transmission Bandwidth [RB]

















Carrier Center Frequency for the highest CC, or the centre sub-carrier corresponding to the DC in baseband for this CC that is not transmitted in downlink





Carrier Center Frequency for the lowest CC, or the centre sub-carrier corresponding to the DC in baseband for this CC that is not transmitted in downlink
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