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Foreword 

This Technical Specification has been produced by the 3
rd

 Generat ion Partnership Pro ject (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 on ly changes have been incorporated in the document. 

Introduction 

The present document is part 1 of a multi-parts TS: 

 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance 

specification Radio transmission and reception; Part 1: Conformance Testing. 

 3GPP TS 36.521-2 [11]: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) 

conformance specification Radio transmission and reception; Part 2: Implementation Conformance Statement 

(ICS). 

 3GPP TS 36.521-3 [12]: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) 

conformance specification Radio transmission and reception; Part 3: Radio Resource Management (RRM) 

conformance testing. 
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1 Scope 

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that 

contain transmitting characteristics, receiv ing characteristics and performance requirements as part of the 3G Long 

Term Evolut ion (3G LTE). Conformance test for the support of RRM (Radio Resource Management) are specified in 

TS 36.521-3 [12]. 

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are 

only applicable to those mobiles that are intended to support the appropriate functio nality. To indicate the circumstances 

in which tests apply, this is noted in the "definition and applicability" part of the test. 

For example only Release 8 and later UE declared to support LTE shall be tested for this functionality. In the event that 

for some tests different conditions apply for different releases, this is indicated within the text of the test itself.  
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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, edit ion 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. 

[1] 3GPP TR 21.905: " Vocabulary for 3GPP Specifications". 

[2] 3GPP TS 36.101: " E-UTRA UE rad io transmission and reception". 

[3] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"  

[4] 3GPP TS 36.133: " E-UTRA requirements for support of radio resource management". 

[5] 3GPP TS 36.331: " E-UTRA Radio Resource Control (RRC): protocol specification". 

[6] 3GPP TS 36.304: " E-UTRA UE procedures in id le mode". 

[7] 3GPP TS 36.508: "Common test environments for User Equipment (UE)". 

[8] 3GPP TS 36.211: "Physical Channels and Modulation". 

[9] 3GPP TS 36.212: " E-UTRA Multip lexing and channel coding". 

[10] 3GPP TS 36.213: " E-UTRA Physical layer procedures". 

[11] 3GPP TS 36.521-2: " Evolved Universal Terrestrial Rad io Access (E-UTRA); User Equipment 

(UE) conformance specification; Radio t ransmission and reception; Part 2: Implementation 

Conformance Statement (ICS)".  

[12] 3GPP TS 36.521-3: " Evolved Universal Terrestrial Rad io Access (E-UTRA); User Equipment 

(UE) conformance specification; Radio t ransmission and reception; Part 3: Radio Resource 

Management (RRM) conformance testing". 

[13] 3GPP TS 36.321: " Evolved Universal Terrestrial Rad io Access (E-UTRA); Medium Access 

Control (MAC) protocol specification". 

[14] 3GPP TS 36.423: "X2 application protocol (X2AP) ". 

[15] 3GPP TS 36.306: " E-UTRA User Equipment (UE) radio access capabilities". 

[16] 3GPP TS 36.307: “Requirements on User Equipments (UEs) Supporting a release-independent 

frequency band”. 
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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]. 

Aggregated Channel Bandwidth:  The RF bandwidth in which a UE transmits and receives multiple contiguously 

aggregated carriers. 

Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated 

channel bandwidth. 

Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission 

bandwidths. 

Carrier aggregation band: A set of one or more operating bands across which mult iple carriers are aggregated with a 

specific set of technical requirements . 

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and 

maximum number of component carriers supported by a UE. 

Carrier aggregation configuration : A combination of CA operating band(s) and CA bandwidth class(es) supported by 

a UE. 

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. 

Contiguous carriers: A set of two or more carriers configured in a spectrum b lock where there are no RF requirements 

based on co-existence for un-coordinated operation within the spectrum block. 

Enhanced performance requirements type A: This defines performance requirements assuming as baseline receiver 

reference symbol based linear minimum mean square error interference rejection combin ing. 

Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands . 

NOTE: Carriers aggregated in each band can be contiguous or non-contiguous. 

Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band. 

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.  

PMI delay: The rate in basic time unit at which PMI is updated. 

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

Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink 

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

units. 

Transmission bandwidth configuration: The h ighest transmission bandwidth allowed for uplink o r downlink in a 

given channel bandwidth, measured in Resource Block units. 

Transmit Diversity: Transmit diversity is based on space-frequency block coding techniques complemented with 

frequency-shift time diversity when four transmit antennas is used. 

Unsynchronized operation : Operation of TDD in two different systems, where the conditions for synchron ized 

operation 

3.2 Symbols 

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

BWChannel Channel bandwidth 

BWChannel_CA Aggregated channel bandwidth, expressed in MHz.  

BWGB Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs. 

RSE  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 

sÊ  The averaged received energy per RE of the wanted signal during the useful part of the symbol, 

i.e. excluding the cyclic p refix, at the UE antenna connector; average power is computed within a 

set of REs used for the transmission of physical channels (including user specific RSs when 

present), divided by the number of REs within the set, and normalized to the subcarrier spacing F

  Frequency 

FInterferer (offset) Frequency offset of the interferer 

FInterferer   Frequency of the interferer 

FC Frequency of the carrier centre frequency 

FCA_low The centre frequency of the lowest carrier, expressed in MHz. 

FCA_high The centre frequency of the highest carrier, expressed in MHz. 

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 

Fedge_low The lower edge of aggregated channel bandwidth, expressed in MHz. 

Fedge_high The higher edge of aggregated channel bandwidth, expressed in MHz.  

Foffset Frequency offset from FC_high to the higher edge or FC_low to the lower edge. 

oI  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 

orI  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 

orÎ  The total received power spectral density of the own-cell downlink signal (power averaged over 

the useful part of the symbols within the transmis sion bandwidth configuration, divided by the 

total number of RE for this configuration and normalised to the subcarrier spacing) at the UE 

antenna connector 

otI  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 

CRBL  Transmission bandwidth which represents the length of a contiguous resource block allocation 

expresse in units of resources blocks  Ncp Cyclic prefix length 

NDL Downlink EARFCN 
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ocN  The power spectral density of a white noise source (average power per RE normalised to the 

subcarrier spacing), simulat ing interference from cells that are not defined in a test procedure, as 

measured at the UE antenna connector. 

1ocN  The power spectral density of a white noise source (average power per RE normalized to the 

subcarrier spacing), simulat ing interference in non-CRS symbols in ABS subframe from cells that 

are not defined in a test procedure, as measured at the UE antenna connector. 

2ocN  The power spectral density of a white noise source (average power per RE normalized to the 

subcarrier spacing), simulat ing interference in CRS symbols in ABS subframe from all cells that 

are not defined in a test procedure, as measured at the UE antenna connector. 

3ocN  The power spectral density of a white noise source (average power per RE normalised to the  

subcarrier spacing), simulat ing interference in non-ABS subframe from cells that are not defined 

in a test procedure, as measured at the UE antenna connector. 

´ocN  The power spectral density (average power per RE normalised to the subcarrier spacing) of the 

summation of the received power spectral densities of the strongest interfering cells exp licitly 

defined in a test procedure plus 
ocN  , as measured at the UE antenna connector. The respective 

power spectral density of each interfering cell relative to ´ocN  is defined by its associated DIP 

value. 

NOffs-DL Offset used for calculat ing downlink EARFCN 

NOffs-UL Offset used for calculat ing uplink EARFCN 

otxN  The power spectral density of a white noise source (average power per RE normalised to the 

subcarrier spacing) simulating eNode B trans mitter impairments as  at the eNode B transmit 

antenna connector 

NRB Transmission bandwidth configuration, expressed in units of resource blocks 

NRB_agg Aggregated Transmission Bandwidth Configuration The number of the aggregated RBs within the 

fully allocated Aggregated Channel bandwidth. 

NRB_alloc Total number of simultaneously transmitted resource blocks in Aggregated Channel Bandwidth 

configuration. 

NUL  Uplink EARFCN 

P  Number of cell-specific antenna ports 

p  Antenna port number 

PCMAX The measured configured maximum UE output power. 

PCMAX,c   The configured maximum UE output power for serving cell c. 

PEMAX Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [5]. 

PEMAX,c  Maximum allowed UE output power signalled by higher layers for serving cell c. 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 [5], 

is not signalled. 

Rav Minimum average throughput per RB 

RB #  Position of the RB in the channel bandwidth. 

RBstart Indicates the lowest RB index of transmitted resource blocks. 

RBend Indicates the highest RB index of transmitted resource blocks. 

ΔFOOB Δ Frequency of Out Of Band emission 

ΔRIB,c  Allowed reference sensitivity relaxation due to support for inter -band CA operation, for serving 

cell c. 

ΔTIB,c Allowed maximum configured output power relaxation due to support for  inter-band CA 

operation, for serving cell c. 

TC Allowed operating band edge transmission power relaxation.  

TC,c Allowed operating band edge transmission power relaxation for serving cell c. 

σ Test specific auxiliary variable used for the purpose of downlink power a llocation, defined in 

Annex C.3.2. 
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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 abbreviat ion, if any, in 

TR 21.905 [1]. 

ABS Almost Blank Subframe  

ACLR Adjacent Channel Leakage Ratio  

ACS Adjacent Channel Select ivity 

A-MPR Additional Maximum Power Reduction  

AWGN Additive White Gaussian Noise 

BCCH Broadcast Control Channel 

BCH Broadcast Channel 

BS Base Station 

CA Carrier Aggregation 

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

CA_X-X Non-contiguous intra band CA for band X where X is the applicable E-UTRA operating band 

CA_X-Y CA for band X and Band Y where X and Y are the applicab le E-UTRA operating band 

CC Component CarriersCP Cyclic Prefix 

CPE Customer Premise Equipment 

CPE_X Customer Premise Equipment for E-UTRA operating band X 

CQI Channel Quality Indicator 

CW Continuous Wave 

DCI Downlink Control Information  

DIP Dominant Interferer Proportion 

eDL-MIMO Down Link Multip le Antenna transmission 

DL Downlink 

DTX Discontinuous Transmission 

DwPTS Downlink Pilot Time-Slot 

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 

FSTD Frequency-Shift Time Diversity 

HARQ Hybrid ARQ 

HD-FDD Half- Duplex FDD 

MAC Medium Access Control 

MBMS Multimedia Broadcast Multicast Service 

MCS Modulation and Coding Scheme  

MOP Maximum Output Power 

MPR Maximum Power Reduction 

MSR Maximum Sensitiv ity Reduction 

OCNG OFDMA Channel Noise Generator 

OFDMA Orthogonal Frequency Division Mult iple Access 

OOB Out-of-band 

P-MPR Power Management Maximum Power Reduction 

PA Power Amplifier 

PBCH Physical Broadcast Channel 

PCC Primary Component Carrier 

PCCH Paging Control Channel 

PCFICH Physical Control Format  Indicator Channel 

PDCCH Physical Downlink Control Channel 

PDSCH Physical Downlink Shared Channel 

PDU Packet Data Unit  

PHICH Physical Hybrid ARQ Indicator Channel 

Pm-dsg Probability of miss-detection of the Downlink Scheduling Grant  

PMI Precoding Matrix Indicator 

PRACH Physical Random Access Channel 

PRB Physical Resource Block 
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PSS Primary Synchronization Signal 

PSS_RA PSS-to-EPRE ratio for the channel PSS 

PUCCH Physical Uplink Control Channel 

PUSCH Physical Uplink Shared ChannelRE Resource Element 

RE Resource Element 

REFSENS Reference Sensitivity power level 

RI Rank Indicator 

RLC Radio Link Control 

RMC Reference Measurement Channel 

r.m.s  Root Mean Square 

RNTI Radio Network Temporary Identifier  

RRC Radio Resource Control 

RS Reference Signal 

RSRP Reference Signal Received Power 

SCC Secondary Component Carrier 

SCH Synchronization Channel 

SDU Service Data Unit  

SFBC Space-Frequency Block Coding 

SINR Signal-to-Interference-and-Noise Rat io 

SNR Signal-to-Noise Ratio  

SRS Sounding Reference Signal 

SSS Secondary Synchronization Signal 

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

TDD Time Division Duplex 

TPC Transmit  Power Control 

TPMI Transmitted Precoding Matrix Indicator 

TTI Transmission Time Interval 

UE User Equipment 

UL Uplink 

UL-MIMO Up Link Mult iple Antenna transmission 

UMTS Universal Mobile Telecommunications System 

UpPTS Uplink Pilot Time-Slot 

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  
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4 General 

Unless otherwise stated, the following reference conditions used by all test cases in this document are specified in 

TS 36.508 [7]: 

- Connection Diagrams, 

- Test Frequencies, 

- Cell Settings, 

- Reference Environments, 

- Environmental Conditions, 

- Generic Connection Setup Procedures, 

- System Information (SI), 

- Message Contents. 

Where a test requires one of the above reference conditions that are different, this will be specified with in the test itself. 

The Minimum Requirements defined in each test make no allowance for Measurement Uncertainty.  Therefore, Test 

Tolerances are used to relax the Min imum Requirements. If the Test Requirement differs from the Minimum 

Requirement then the Test Tolerance applied for that test is non-zero. For each test the Test Tolerances are individually 

calculated to create the Test Requirements. The Test Tolerance for each test and the exp lanation of how the Min imum 

Requirement has been relaxed by the Test Tolerance is given in Annex F.3.  

Downlink and Uplink transmissions are organized into radio frames with ms 10307200 sf  TT  duration. Two 

radio frame structures are supported in this document: 

- Type 1, applicable to FDD, 

- Type 2, applicable to TDD. 

In clauses 6 and 7 TX and RX test cases for FDD/TDD test cases are defined. FDD and TDD test scenarios/ 

requirements are included within the same test case. For test cases with any difference between the FDD and TDD 

branches the test description part of the test case has been separated in two sections to cover the two technologies. The 

applicability fo r the FDD and TDD branches are specified in TS 36.521-2. 

In clause 8 the performance requirement test cases are defined. FDD and TDD performance requirement t est cases are 

defined in different clauses accordingly to the requirements specified in TS 36.101.  

Unless otherwise stated, each test case is tested for every operating band supported by the UE and repeated with the 

applicable test configurations (i.e. tes t environment, test frequencies, test channel bandwidths, channel bandwidth 

parameters) indicated in each test case. For test cases in clauses 6, 7, 8 the in itial conditions of the downlink physical 

channels signal levels and downlink physical channels required are specified in Annex C.0, Annex C.1 and Annex C.2.  

For test cases in clauses 6 and 7 that require measurements with maximum output power, the UE shall transmit at its 

maximum output power state with output power level of PUMAX level. Th is range of maximum output power shall not be 

modified for any fu rther additional relaxation. 

For UL-MIMO cases, the UE output power is the sum of mean powers as measured at each antenna connector unless 

otherwise stated. 

For test cases in clauses 6 and 7, the partial RB allocations refer to any RB allocation less than full RB allocation except 

1 RB allocation. 
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4.1 Categorization of test requirements in CA, UL-MIMO, 

eDL-MIMO 

The test requirements for Clauses 6 (Tx Characteristics) and 7 (Rx Characteristics), which are specific to CA, UL-

MIMO, and eDL-MIMO are specified as suffix A, B, C, D where;  

a) Suffix A additional requirements need to support CA 

b) Suffix B additional requirements need to support UL-MIMO 

c) Suffix C additional requirements need to support TBD 

d) Suffix D additional requirements need to support eDL-MIMO 

A terminal which supports the above features needs to meet both the general requirements and the additional 

requirement applicab le to the additional sub-clause (suffix A, B, C and D). 

A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) shall meet all of the separate 

corresponding requirements. 

NOTE 1: Test Case 6.5.2.1A, PUSCH-EVM with exclusion period, is a Release 8 non-CA test case and does not 

indicate a requirement to support CA. 

NOTE 2: This categorization of test requirements reflects only the categorizat ion of minimum requirements as done 

by RAN4 in 3GPP TS 36.101. For the categorization of the tests requirements done on behalf of RAN5 

follow the information given in Annex I. 

The frequency bands and channel arrangement for CA, UL-MIMO, and eDL-MIMO are specified in Clause 5, where; 

a) The clauses with suffix A specify the operating bands and channel arrangement related informat ion for CA  

b) The clauses with suffix B specify the operating bands and channel arrangement related information for UL-

MIMO 

c) The clauses with suffix C specify the operating bands and channel arrangement related information for [TBD]  

d) The clauses with suffix D specify the operating bands and channel arrangement related informat ion for eDL-

MIMO 
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5 Frequency bands and channel arrangement 

5.1 General 

The channel arrangements presented in this clause are based on the frequency bands and channel bandwidths defined in 

the present release of specifications . 

NOTE: Other operating bands and channel bandwidths may be considered in future releases. 

5.2 Operating bands 

E-UTRA is designed to operate in the operating bands defined in Table 5.2 -1. 

Table 5.2-1: E-UTRA operating bands 

E-UTRA  
Operating 

Band 

Uplink (UL) 
eNode B receive 

UE transmit 

Downlink (DL) 
eNode B transmit 

UE receive 

Duplex 
Mode 

FUL_low – FUL_high FDL_low – FDL_high 
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1 1920 MHz – 1980 MHz 2110 MHz – 2170 MHz FDD 

2 1850 MHz – 1910 MHz 1930 MHz – 1990 MHz FDD 
3 1710 MHz – 1785 MHz 1805 MHz – 1880 MHz FDD 
4 1710 MHz – 1755 MHz  2110 MHz – 2155 MHz FDD 

5 824 MHz – 849 MHz 869 MHz – 894MHz FDD 
6

1
 830 MHz – 840 MHz 875 MHz – 885 MHz FDD 

7 2500 MHz – 2570 MHz 2620 MHz – 2690 MHz FDD 

8 880 MHz – 915 MHz 925 MHz – 960 MHz FDD 

9 1749.9 MHz – 1784.9 MHz 1844.9 MHz – 1879.9 MHz FDD 
10 1710 MHz – 1770 MHz 2110 MHz – 2170 MHz FDD 

11 1427.9 MHz – 1447.9 MHz 1475.9 MHz – 1495.9 MHz FDD 
12 699 MHz – 716 MHz 729 MHz – 746 MHz FDD 

13 777 MHz – 787 MHz 746 MHz – 756 MHz FDD 
14 788 MHz – 798 MHz 758 MHz – 768 MHz FDD 

15 Reserved   Reserved   FDD 
16 Reserved   Reserved   FDD 
17 704 MHz – 716 MHz 734 MHz – 746 MHz FDD 

18 815 MHz – 830 MHz 860 MHz – 875 MHz FDD 
19 830 MHz – 845 MHz 875 MHz – 890 MHz FDD 

20 832 MHz – 862 MHz 791 MHz – 821 MHz FDD 
21 1447.9 MHz – 1462.9 MHz 1495.9 MHz – 1510.9 MHz FDD 

22 3410 MHz – 3490 MHz 3510 MHz – 3590 MHz FDD 
23 2000 MHz – 2020 MHz 2180 MHz – 2200 MHz FDD 

24 1626.5 MHz – 1660.5 MHz 1525 MHz – 1559 MHz FDD 
25 1850 MHz – 1915 MHz 1930 MHz – 1995 MHz FDD 

26 814 MHz – 849 MHz 859 MHz – 894 MHz FDD 
27 807 MHz – 824 MHz 852 MHz – 869 MHz FDD 

28 703 MHz – 748 MHz 758 MHz – 803 MHz FDD 
29 NA   717 MHz – 728 MHz FDD

2
 

31 452.5 MHz – 457.5 MHz 462.5 MHz – 467.5 MHz FDD 
...        
33 1900 MHz – 1920 MHz 1900 MHz – 1920 MHz TDD 

34 2010  MHz – 2025 MHz 2010 MHz – 2025 MHz TDD 
35 1850 MHz – 1910 MHz 1850 MHz – 1910 MHz TDD 

36 1930 MHz – 1990 MHz 1930 MHz – 1990 MHz TDD 
37 1910 MHz – 1930 MHz 1910 MHz – 1930 MHz TDD 

38 2570 MHz – 2620 MHz 2570 MHz – 2620 MHz TDD 
39 1880 MHz – 1920 MHz 1880 MHz – 1920 MHz TDD 

40 2300 MHz – 2400 MHz 2300 MHz – 2400 MHz TDD 
41 2496 MHz - 2690 MHz 2496 MHz - 2690 MHz TDD 

42 3400 MHz – 3600 MHz 3400 MHz – 3600 MHz TDD 
43 3600 MHz – 3800 MHz 3600 MHz – 3800 MHz TDD 

44 703 MHz – 803 MHz 703 MHz – 803 MHz TDD 
Note 1: Band 6 is not applicable. 
Note 2: Restricted to E-UTRA operation when carrier aggregation is configured. The downlink 

operating band is paired with the uplink operating band (external) of the carrier 
aggregation configuration that is supporting the configured Pcell. 

 

5.2A Operating bands for CA 

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables  5.2A-1 and 5.2A -2. 

Table 5.2A-1: Intra-band contiguous CA operating bands 

E-UTRA 
CA Band 

E-UTRA 
Band 

Uplink (UL) operating band Downlink (DL) operating band Duplex 
Mode BS receive / UE transmit  BS transmit / UE receive  

FUL_low – FUL_high FDL_low – FDL_high 

CA_1 1 1920 MHz – 1980 MHz 2110 MHz   – 2170 MHz FDD 

CA_7 7 2500 MHz – 2570 MHz 2620 MHz – 2690 MHz FDD 

CA_38 38 2570 MHz  – 2620 MHz 2570MHz  – 2620 MHz TDD 
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CA_40 40 2300 MHz  – 2400 MHz 2300 MHz  – 2400 MHz TDD 

CA_41 41 2496 MHz – 2690 MHz 2496 MHz – 2690 MHz TDD 

 

Table 5.2A-2: Inter-band CA operating bands 

E-UTRA 
CA Band 

E-UTRA 
Band 

Uplink (UL) operating band Downlink (DL) operating band Duplex 
Mode BS receive / UE transmit  BS transmit / UE receive  

FUL_low – FUL_high FDL_low – FDL_high 

CA_1-5 
1 1920 MHz – 1980 MHz 2110 MHz – 2170 MHz 

FDD 
5 824 MHz – 849 MHz 869 MHz – 894 MHz 

CA_1-18 
1 1920 MHz – 1980 MHz 2110 MHz – 2170 MHz 

FDD 
18 815 MHz – 830 MHz 860 MHz – 875 MHz 

CA_1-19 
1 1920 MHz – 1980 MHz 2110 MHz – 2170 MHz 

FDD 
19 830 MHz – 845 MHz 875 MHz – 890 MHz 

CA_1-21 
1 1920 MHz – 1980 MHz 2110 MHz – 2170 MHz 

FDD 
21 1447.9 MHz – 1462.9 MHz 1495.9 MHz – 1510.9 MHz 

CA_2-17 
2 1850 MHz – 1910 MHz 1930 MHz – 1990 MHz 

FDD 
17 704 MHz – 716 MHz 734 MHz – 746 MHz 

CA_2-29 
2 1850 MHz - 1910 MHz 1930 MHz - 1990 MHz 

FDD 
29 N/A 717 MHz - 728 MHz 

CA_3-5 
3 1710 MHz – 1785 MHz 1805 MHz – 1880 MHz 

FDD 
5 824 MHz – 849 MHz 869 MHz – 894 MHz 

CA_3-7 
3 1710 MHz – 1785 MHz 1805 MHz – 1880 MHz 

FDD 
7 2500 MHz – 2570 MHz 2620 MHz – 2690 MHz 

CA_3-8 
3 1710 MHz – 1785 MHz 1805 MHz – 1880 MHz 

FDD 
8 880 MHz – 915 MHz 925 MHz – 960 MHz 

CA_3-20 
3 1710 MHz – 1785 MHz 1805 MHz – 1880 MHz 

FDD 
20 832 MHz – 862 MHz 791 MHz – 821 MHz 

CA_4-5 
4 1710 MHz – 1755 MHz  2110 MHz  – 2155 MHz 

FDD 
5 824 MHz – 849 MHz 869 MHz – 894 MHz 

CA_4-7 
4 1710 MHz  1755 MHz 2110 MHz  2155 MHz 

FDD 
7 2500 MHz  2570 MHz 2620 MHz  2690 MHz 

CA_4-12 
4 1710 MHz – 1755 MHz 2110 MHz – 2155 MHz 

FDD 
12 699 MHz – 716 MHz 729 MHz – 746 MHz 

CA_4-13 
4 1710 MHz – 1755 MHz 2110 MHz – 2155 MHz 

FDD 
13 777 MHz – 787 MHz 746 MHz – 756 MHz 

CA_4-17 
4 1710 MHz – 1755 MHz 2110 MHz – 2155 MHz 

FDD 
17 704 MHz – 716 MHz 734 MHz – 746 MHz 

CA_4-29 
4 1710 MHz – 1755 MHz 2110 MHz – 2155 MHz 

FDD 
29 N/A 717 MHz - 728 MHz 

CA_5-12 
5 824 MHz – 849 MHz 869 MHz – 894 MHz 

FDD 
12 699 MHz – 716 MHz 729 MHz – 746 MHz 

CA_5-17 
5 824 MHz – 849 MHz 869 MHz – 894 MHz 

FDD 
17 704 MHz – 716 MHz 734 MHz – 746 MHz 

CA_7-20 
7 2500 MHz – 2570 MHz 2620 MHz – 2690 MHz 

FDD 
20 832 MHz – 862 MHz 791 MHz – 821 MHz 

CA_8-20 
8 880 MHz – 915 MHz 925 MHz – 960 MHz FDD 

20 832 MHz – 862 MHz 791 MHz – 821 MHz 

CA_11-18 
11 1427.9 MHz – 1447.9 MHz 1475.9 MHz – 1495.9 MHz 

FDD 
18 815 MHz – 830 MHz 860 MHz – 875 MHz 

 

5.2B Operating bands for UL-MIMO 

E-UTRA UL-MIMO in Rel-10 is designed to operate in the operating bands defined in Table  5.2-1. 
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5.3 TX–RX frequency separation 

a) The default EUTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is 

specified in Tab le 5.3-1 fo r the TX and RX channel bandwidths defined in Table 5.4.2.1-1 

Table 5.3-1: Default UE TX-RX frequency separation 

E-UTRA Operating Band TX - RX 
carrier centre frequency 

separation 

1 190 MHz 
2 80 MHz. 

3 95 MHz. 
4 400 MHz 
5 45 MHz 

6 45 MHz 
7 120 MHz 

8 45 MHz 
9 95 MHz 

10 400 MHz 
11 48 MHz 

12 30 MHz 
13 -31 MHz 

14 -30 MHz 
17 30 MHz 

18 45 MHz 
19 45 MHz 

20 -41 MHz 
21 48 MHz 
22 100 MHz 

23 180 MHz 
24 -101.5 MHz 

25 80 MHz 
26 45 MHz 

27 45 MHz 
28 55MHz 

31 10 MHz 

 

b) The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended 

to form part of a later release. 

5.3A TX–RX frequency separation for CA 

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.3-1 is 

applied to PCC and SCC, respectively. 

5.4 Channel arrangement 

5.4.1 Channel spacing 

The spacing between carriers will depend on the deployment scenario, the size of the frequency block availab le and the 

channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following: 

 Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel 

spacing can be adjusted to optimize performance in a part icular deployment scenario.  
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5.4.1A Channel spacing for CA 

For intra-band contiguous carrier aggregation bandwidth class C, the nominal channel spacing between two adjacent E-

UTRA component carriers is defined as the following: 

 MHz3.0
6.0

1.0
  spacingchannelNominal

)2()1()2()1(





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

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
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers 

according to Table 5.4.2-1 with values in MHz. The channel spacing for intra -band contiguous carrier aggregation can 

be adjusted to any multip le of 300 kHz less than the nominal channel spacing to optimize performance in a particu lar 

deployment scenario. 

For intra-band non-contiguous carrier aggregation the minimum channel spacing between E-UTRA component carriers 

shall be larger than the nominal channel spacing defined in this subclause. 

5.4.2 Channel bandwidth 

Requirements in present document are specified for the channel bandwidths listed in Table 5.4.2-1 

Table 5.4.2-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths 

Channel bandwidth 
BWChannel [MHz] 

1.4 3  5 10 15 20 

Transmission bandwidth 
configuration NRB 

6 15  25 50 75 100 

 

Figure 5.4.2-1 shows the relation between the Channel bandwidth (BW Channel) and the Transmission bandwidth 

configuration (NRB). The channel edges are defined as the lowest and highest  frequencies of the carrier separated by the 

channel bandwidth, i.e. at FC +/ - BWChannel /2.  

 

Transmission 
Bandwidth [RB] 

Transmission Bandwidth Configuration [NRB] 

Channel Bandwidth [MHz] 

Resource block 
Channel edge Channel edge 

Center subcarrier (corresponds to 
DC in baseband) is not transmitted  
In downlink Active Resource Blocks 

 

Figure 5.4.2-1: Definition of channel bandwidth and transmission bandwidth configuration for one 
E-UTRA carrier 
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5.4.2.1 Channel bandwidths per operating band 

a) The requirements in this specification apply to the combination of channel bandwidths and operating bands 

shown in Table 5.4.2.1-1. The transmission bandwidth configuration in Table 5.4.2-1 shall be supported for each 

of the specified supported channel bandwidths. The same (symmetrical) channel bandwidth is specified for both 

the TX and RX path. 

Table 5.4.2.1-1: E-UTRA channel bandwidth 

E-UTRA band / channel bandwidth 

E-UTRA 
Band 

1.4 MHz 3 MHz 5 MHz 10  MHz 15 MHz 20 MHz 

1   Yes  Yes  Yes  Yes 
2 Yes Yes Yes Yes Yes

1
 Yes

1
 

3 Yes Yes Yes Yes Yes
1
 Yes

1
 

4 Yes Yes Yes Yes Yes Yes 

5 Yes Yes Yes Yes
1
   

6   Yes Yes
1
   

7   Yes Yes Yes
3
 Yes

1, 3]
 

8 Yes Yes Yes Yes
[1]

   

9   Yes Yes Yes
1
 Yes

1
 

10   Yes Yes Yes Yes 
11   Yes Yes

1
   

12 Yes Yes Yes
1
 Yes

1
   

13   Yes
1
 Yes

1
   

14   Yes
1
 Yes

1
   

...       

17   Yes
1
 Yes

1
   

18   Yes Yes
1
 Yes

1
  

19   Yes Yes
1
 Yes

1
  

20   Yes Yes
1
 Yes

1
 Yes

1
 

21   Yes Yes
1
 Yes

1
  

22   Yes Yes Yes
1
 Yes

1
 

23 Yes Yes Yes Yes Yes
[1]

 Yes
[1]

 
24   Yes Yes   

25 Yes Yes Yes Yes Yes
[1]

 Yes
[1]

 
26 Yes Yes Yes Yes

1
 Yes

1
  

27 Yes Yes Yes Yes
1
   

28  Yes Yes Yes
1
 Yes

1
 Yes

1, 2
 

31 Yes Yes
1
 Yes

1
    

...       
33   Yes   Yes Yes Yes 

34   Yes Yes Yes  
35 Yes Yes Yes Yes Yes Yes 

36 Yes Yes Yes Yes Yes Yes 
37   Yes Yes Yes Yes 

38   Yes Yes Yes
3
 Yes

3
 

39   Yes Yes Yes Yes 

40   Yes Yes Yes Yes 
41   Yes Yes Yes Yes 
42   Yes Yes Yes Yes 

43   Yes Yes Yes Yes 
44  Yes Yes Yes Yes Yes 

Note 1: refers to the bandwidth for which a relaxation of the specified UE receiver 
sensitivity requirement (Clause 7.3) is allowed. 

Note 2: For the 20 MHz bandwidth, the minimum requirements are specified for E-
UTRA UL carrier frequencies confined to either 713-723 MHz or 728-738 
MHz 

Note 3:  refers to bandwidth for which the uplink transmission bandwidth can be 
restricted by the network for some channel assignments in FDD/TDD co-
existence scenarios in order to meet unwanted emissions requirements 
(Clause 6.6.3.2). 
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b) The use of different (asymmetrical)) channel bandwidth for the TX and RX is no t precluded and is intended to 

form part of a later release. 

5.4.2A Channel bandwidth for CA 

For intra-band contiguous carrier aggregation Aggregated Channel Bandwidth , Aggregated Transmission Bandwidth 

Configuration and Guard Bands are defined as follows, see Figure 5.4.2A-1. 
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Aggregated Transmission Bandwidth Configuration, 
NRB_agg [RB] 

 

Figure 5.4.2A-1: Definition of Aggregated channel bandwidth and aggregated channel bandwidth 
edges 

The aggregated channel bandwidth, BWChannel_CA, is defined as 

 BWChannel_CA = Fedge,high - Fedge,low  [MHz].  

The lower bandwidth edge Fedge,low  and the upper bandwidth edge Fedge,high of the aggregated channel bandwidth are 

used as frequency reference points for transmitter and receiver requirements and are defined by  

 Fedge,low = FC,low - Foffset,low 

 Fedge,high = FC,high + Foffset,high 

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest 

assigned edge component carrier and are defined as 

 Foffset,low = 0.18NRB,low /2 + BWGB [MHz] 

 Foffset,high = 0.18NRB,high/2 + BWGB [MHz] 

where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.4.2-1 for the lowest and 

highest assigned component carrier, respectively. BW GB denotes the Nominal Guard Band and is defined in Table 

5.4.2A-1, and the factor 0.18 is the PRB bandwidth in MHz.  

NOTE: The values of BWChannel_CA for UE and BS are the same if the lowest and the highest component carriers 

are identical. 

Aggregated Transmission Bandwidth Configuration is the number of the aggregated RBs within the fully allocated 

Aggregated Channel bandwidth and is defined per CA Bandwidth Class (Table 5.4.2A -1). 
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Table 5.4.2A-1: CA bandwidth classes and corresponding nominal guard bands 

CA Bandwidth 
Class 

Aggregated 
Transmission 

Bandwidth 
Configuration 

Maximum 
number of 

CC 

Nominal Guard Band BWGB  

A NRB,agg ≤ 100 1 0.05BWChannel(1) 

B NRB,agg ≤ 100 2 FFS 
C 100 < NRB,agg ≤ 200 2 0.05 max(BWChannel(1),BWChannel(2)) 

D 200 < NRB,agg ≤ [300] FFS FFS 
E [300] < NRB,agg ≤ [400] FFS FFS 

F [400] < NRB,agg ≤ [500] FFS FFS 
Note 1: BWChannel(1) and BWChannel(2) are channel bandwidths of two E-UTRA component carriers 

according to Table 5.4.2-1. 

 

The channel spacing between centre frequencies of contiguously aggregated component carriers is defined in subclause 

5.4.1A. 

5.4.2A.1 Channel bandwidths per operating band for CA 

The requirements for carrier aggregation in this specificat ion are defined for carrier aggregation configurations with 

associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configuration  is a 

combination of operat ing bands, each supporting a carrier aggregation bandwidth class. For intra -band contiguous 

carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation 

bandwidth class. 

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a 

bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE 

can indicate support of several bandwidth combination sets per band combination. Furthermore, if the UE indicates 

support of a bandwidth combination set that is a superset of another applicable bandwidth combination set, the latter is 

supported by the UE even if not ind icated. 

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and 

bandwidth combination sets specified in Tab le 5.4.2A.1-1. Requirements for inter-band carrier aggregation are defined 

for the carrier aggregation configurations and bandwidth combination sets specified in Tab le 5.4.2A.1 -2. 

DL component carrier combinations for a g iven CA configurat ion shall be symmetrical in relation to channel centre 

unless stated otherwise in table 5.4.2A.1-1 or 5.4.2A.1-2. 

Table 5.4.2A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra -band 

contiguous CA 

E-UTRA CA Configuration / Bandwidth combination set  

E-UTRA CA 
Configuration 

E-
UTRA 
Band 

50RB+100RB 
(10 MHz + 20 

MHz) 

75RB+75RB 
(15 MHz + 
15 MHz) 

75RB+100RB 
(15MHz + 20 

MHz) 

100RB+100RB 
(20 MHz + 20 

MHz) 

Maximum 
aggregated 
bandwidth 

[MHz] 

Bandwidth 
Combination 

Set 

CA_1C 1  Yes  Yes 40 0 
CA_7C 7  Yes  Yes 40 0 

CA_38C 38  Yes  Yes 40 0 
CA_40C 40 Yes Yes  Yes 40 0 

CA_41C 41 Yes Yes Yes Yes 40 0 

NOTE 1: The CA Configuration refers to an operating band and a CA bandwidth class specified in Table 5.4.2A-1 (the 
indexing letter). Absence of a CA bandwidth class for an operating band implies support of all cl asses. 

NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal 
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Table 5.4.2A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band 

CA 

E-UTRA CA configuration / Bandwidth combination set 

E-UTRA CA 
Configuration 

E-UTRA 
Bands 

1.4 
MHz 

3 MHz 5 MHz 
10 

MHz 
15 

MHz 
20 MHz 

Maximum 
aggregated 
bandwidth 

[MHz] 

Bandwidth 
combination 

set 

CA_1A-5A 
1    Yes   

20 0 
5    Yes   

CA_1A-18A 
1   Yes Yes Yes Yes 

35 0 
18   Yes Yes Yes  

CA_1A-19A 
1   Yes Yes Yes Yes 

35 0 
19   Yes Yes Yes  

CA_1A-21A 
1   Yes Yes Yes Yes 

35 0 
21   Yes Yes Yes  

CA_2A-17A 
2   Yes Yes   

20 0 
17   Yes Yes   

CA_2A-29A 
2   Yes Yes   20 0 

29  Yes Yes Yes   20 0 

CA_3A-5A 

3    Yes Yes Yes 
30 0 

5   Yes Yes   

3    Yes   
20 1 

5   Yes Yes   

CA_3A-7A 
3   Yes Yes Yes Yes 

40 0 
7    Yes Yes Yes 

CA_3A-8A 

3    Yes Yes Yes 
30 0 

8   Yes Yes   

3    Yes   
20 1 

8   Yes Yes   

CA_3A-20A 
3   Yes Yes Yes Yes 

30 0 
20   Yes Yes   

CA_4A-5A 
4   Yes Yes   

20 0 
5   Yes Yes   

CA_4A-7A 
4   Yes Yes   

30 0 
7   Yes Yes Yes Yes 

CA_4A-12A 
4 Yes Yes Yes Yes   

20 0 
12   Yes Yes   

CA_4A-13A 
4   Yes Yes Yes Yes 

30 0 
13    Yes   

CA_4A-17A 
4   Yes Yes   

20 0 
17   Yes Yes   

CA_4A-29A 
4   Yes Yes   

20 0 
29  Yes Yes Yes   

CA_5A-12A 
5   Yes Yes   

20 0 
12   Yes Yes   

CA_5A-17A 
5   Yes Yes   

20 0 
17   Yes Yes   

CA_7A-20A 
7    Yes Yes Yes 

30 0 
20   Yes Yes   

CA_8A-20A 
8   Yes Yes   

20 0 
20   Yes Yes   

CA_11A-18A 
11   Yes Yes   

25 0 
18   Yes Yes Yes  

NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 
5.4.2A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all  
classes. 

NOTE 2: For each band combination, all combinations of indicated bandwidths belong to the set 
NOTE 3: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal 
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5.4.2B Channel bandwidth for UL-MIMO 

5.4.2B.1 Channel bandwidths per operating band for UL- MIMO 

For UL-MIMO, the channel bandwidths specified in Tab le 5.4.2.1-1 in present document apply for the UL-MIMO 

operating bands. 

5.4.3 Channel raster 

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple 

of 100 kHz. 

5.4.3A Channel raster for CA 

For carrier aggregation the channel raster is 100 kHz for all bands, which means that the carrier centre frequency must 

be an integer multip le of 100 kHz. 

5.4.4 Carrier frequency and EARFCN 

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel 

Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the 

downlink is given by the following equation, where FDL_low and NOffs-DL are given in Table 5.4.4-1 and NDL is the 

downlink EARFCN. 

 FDL = FDL_low + 0.1(NDL – NOffs-DL) 

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the fo llowing equation 

where FUL_low and NOffs-UL are given in Table 5.4.4-1 and NUL is the uplink EARFCN. 

 FUL = FUL_low + 0.1(NUL – NOffs-UL) 

Table 5.4.4-1: E-UTRA channel numbers 

Band 

Downlink Uplink 

FDL_low (MHz) NOffs-DL Range of NDL  FUL_low (MHz) NOffs-UL Range of NUL  
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1 2110 0 0 – 599 1920 18000 18000 – 18599 

2 1930 600 6001199 1850 18600 18600 – 19199 

3 1805 1200 1200 – 1949 1710 19200 19200 – 19949 
4 2110 1950 1950 – 2399 1710 19950 19950 – 20399 

5 869 2400 2400 – 2649 824 20400 20400 – 20649 
6 875 2650 2650 – 2749 830 20650 20650 – 20749 

7 2620 2750 2750 – 3449 2500 20750 20750 – 21449 
8 925 3450 3450 – 3799 880 21450 21450 – 21799 

9 1844.9 3800 3800 – 4149 1749.9 21800 21800 – 22149 
10 2110 4150 4150 – 4749 1710 22150 22150 – 22749 

11 1475.9 4750 4750 – 4949 1427.9 22750 22750 – 22949 
12 729 5010 5010 – 5179 699 23010 23010 – 23179 

13 746 5180 5180 – 5279 777 23180 23180 – 23279 
14 758 5280 5280 – 5379 788 23280 23280 – 23379 
…       

17 734 5730 5730 – 5849 704 23730 23730 – 23849 
18 860 5850 5850 –  5999 815 23850 23850 – 23999 

19 875 6000 6000 –   6149 830 24000 24000 – 24149 
20 791 6150 6150 – 6449 832 24150 24150 – 24449 

21 1495.9 6450 6450 – 6599 1447.9 24450 24450 – 24599 
22 3510 6600 6600 – 7399 3410 24600 24600 – 25399 

23 2180 7500 7500 – 7699 2000 25500 25500 – 25699 
24 1525 7700 7700 - 8039 1626.5 25700 25700 – 26039 

25 1930 8040 8040 - 8689 1850 26040 26040 - 26689 
26 859 8690 8690 - 9039 814 26690 26690 - 27039 

27 852 9040 9040 – 9209 807 27040 27040 – 27209 
28 758 9210 9210 – 9659 703 27210 27210 – 27659 

29
2
 717 9660 9660 – 9769 N/A 

31 462.5 9870 9870 – 9919 452.5 27760 27760 – 27809 
...       

33 1900 36000 36000 –36199 1900 36000 36000 – 36199 
34 2010 36200 36200 –36349 2010 36200 36200 – 36349 

35 1850 36350 36350 –36949 1850 36350 36350 – 36949 
36 1930 36950 36950 –37549 1930 36950 36950 – 37549 

37 1910 37550 37550 –37749 1910 37550 37550 – 37749 
38 2570 37750 37750 –38249 2570 37750 37750 – 38249 

39 1880 38250 38250 –38649 1880 38250 38250 – 38649 
40 2300 38650 38650 –39649 2300 38650 38650 – 39649 

41 2496 39650 39650 - 41589 2496 39650 39650 - 41589 
42 3400 41590 41590 – 43589 3400 41590 41590 – 43589 

43 3600 43590 43590 – 45589 3600 43590 43590 – 45589 
44 703 45590 45590 – 46589 703 45590 45590 – 46589 

Note 1: The channel numbers that designate carrier frequencies so close to the operating band edges that the 
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 
50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 
5, 10, 15 and 20 MHz respectively.  

Note 2: Restricted to E-UTRA operation when carrier aggregation is configured. 
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