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comments toward the revision of rec. itu-r m.1581

The purpose of this contribution is to keep Rec. ITU-R M.1581 aligned with the proposed Revision 10 of Rec. ITU-R M.1457. Proposed changes are highlighted with track changes in Annex 1.

Annex 1
Generic unwanted emission characteristics of mobile stations using 
the terrestrial radio interfaces of IMT‑2000
Scope

This Recommendation provides the generic unwanted emission characteristics of mobile stations using the terrestrial radio interfaces of IMT‑2000, suitable for establishing the technical basis for global circulation of IMT-2000 terminals.

The ITU Radiocommunication Assembly,

considering

a)
that unwanted emissions consist of both spurious and out-of-band (OoB) emissions according to No. 1.146 of the Radio Regulations (RR) and that spurious and OoB emissions are defined in RR Nos. 1.145 and 1.144, respectively;

b)
that limitation of the maximum permitted levels of unwanted emissions of IMT‑2000 mobile stations (MSs) is necessary to protect other radio systems and services from interference and to enable coexistence between different technologies;

c)
that too stringent limits may lead to an increase in size or in complexity of IMT‑2000 radio equipment;

d)
that every effort should be made to keep limits for unwanted emissions at the lowest possible values taking account of economic factors and technological limitations;

e)
that Recommendation ITU‑R SM.329 relates to the effects, measurements and limits to be applied to spurious domain emissions; 

f)
that the same spurious emission limits apply equally to MSs of all radio interfaces;

g)
that Recommendation ITU‑R SM.1541 relating to OoB emission specifies generic limits in the OoB domain which generally constitute the least restrictive OoB emission limits and encourages the development of more specific limits for each system;

h)
that the levels of spurious emissions of IMT‑2000 terminals shall comply with the limits specified in RR Appendix 3;

j)
that Recommendation ITU‑R M.1579 establishes the technical basis for global circulation of IMT‑2000 MSs;

k)
that one of the basic requirements of global circulation is that the MS does not cause harmful interference in any country where it is taken;

l)
that the harmonization of unwanted emission limits will facilitate global use and access to a global market;

m)
that additional work is needed in order to define unwanted emission limits for equipment operating in the bands identified for IMT‑2000 at the World Radiocommunication Conference (Istanbul, 2000) (WRC‑2000);

n)
that unwanted emission limits are dependent on the transmitter emission characteristics in addition to depending on services operating in other bands,

noting

a)
the work carried out by standardization bodies to define limits to protect other radio systems and services from interference and to enable coexistence between different technologies;

b)
that IMT‑2000 mobile stations must comply with local, regional, and international regulations for out-of-band and spurious emissions relevant to their operations, wherever such regulations apply,

recommends

1
that the unwanted emission characteristics of IMT‑2000 MSs should be based on the limits contained in the technology specific Annexes 1 to 6 which correspond to the radio interface specifications described in § 5.1 to 5.6 of Recommendation ITU‑R M.1457.

NOTE 1 – Except the cases stated in Notes 2, 3, 4 and 5, the unwanted emission limits are only defined for mobile stations operating according to the following arrangement: frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110‑2 170 MHz and time division duplex (TDD) in the bands 1 885-1 980 and 2 010-2 025 MHz. Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 2 – The unwanted emission limits defined in Annex 1 are for MS operating one of or a combination of the following arrangements:

–
Frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band I in UTRA or Band 1 in E-UTRA.

–
FDD uplink in the band 1 850-1 910 MHz, FDD downlink in the band 1 930-1 990 MHz, in Annex 1 referred to as FDD Band II in UTRA or Band 2 in E-UTRA.

–
FDD uplink in the band 1 710-1 785 MHz, FDD downlink in the band 1 805-1 880 MHz, in Annex 1 referred to as FDD Band III in UTRA or Band 3 in E-UTRA.

–
FDD uplink in the band 1 710-1 755 MHz, FDD downlink in the band 2 110-2 155 MHz, in Annex 1 referred to as FDD Band IV in UTRA or Band 4 in E-UTRA.

–
FDD uplink in the band 824-849 MHz, FDD downlink in the band 869-894 MHz, in Annex 1 referred to as FDD Band V in UTRA or Band 5 in E-UTRA.

–
FDD uplink in the band 830-840 MHz, FDD downlink in the band 875-885 MHz, in Annex 1 referred to as FDD Band VI in UTRA or Band 6 in E-UTRA.

–
FDD uplink in the band 2 500-2 570 MHz, FDD downlink in the band 2 620-2 690 MHz, in Annex 1 referred to as FDD Band VII in UTRA or Band 7 in E-UTRA.

–
FDD uplink in the band 880-915 MHz, FDD downlink in the band 925-960 MHz, in Annex 1 referred to as FDD Band VIII in UTRA or Band 8 in E-UTRA.

–
FDD uplink in the band 1 749.9-1 784.9 MHz, FDD downlink in the band 1 844.9‑1 879.9 MHz, in Annex 1 referred to as FDD Band IX in UTRA or Band 9 in E‑UTRA.

–
FDD uplink in the band 1 710-1 770 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band X in UTRA or Band 10 in E-UTRA.

–
FDD uplink in the band 1 427.9-1 452.9 MHz, FDD downlink in the band 1 475.9‑1 500.9 MHz, in Annex 1 referred to as FDD Band XI in UTRA or Band 11 in E UTRA.

–
FDD uplink in the band 698-716 MHz, FDD downlink in the band 728-746 MHz, in Annex 1 referred to as FDD Band XII in UTRA.

–
FDD uplink in the band 777-787 MHz, FDD downlink in the band 746-756 MHz, in Annex 1 referred to as FDD Band XIII in UTRA or Band 13 in E-UTRA.

–
FDD uplink in the band 788-798 MHz, FDD downlink in the band 758-768 MHz, in Annex 1 referred to as FDD Band XIV in UTRA or Band 14 in E-UTRA.

Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

[…]

NOTE 4 – The unwanted emission limits defined in Annex 3 are for MS operating one of, or a combination of, the following arrangements:

–
Time division duplex (TDD) in the band 1 900-1 920 MHz and 2 010-2 025 MHz referred to as Band b) in UTRA or Band 33 and 34, respectively, in E-UTRA. 

–
TDD in the band 1 850-1 910 MHz and 1 930-1 990 MHz referred to as Band b) in UTRA or Band 35 and 36, respectively, in E-UTRA.

–
TDD in the band 1 910-1 930 MHz referred to as Band c) in UTRA or Band 37 in E-UTRA TDD.

–
TDD in the band 2 570-2 620 MHz referred to as Band d) in UTRA or Band 38 in E-UTRA TDD.

–
TDD in the band 1 880-1 920 MHz referred to as Band 39 in E-UTRA. 
–
TDD in the band 2 300-2 400 MHz referred to as Band e) in UTRA or Band 40 in 
E-UTRA.

Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

[…]

NOTE 6 – It should be noted that significant differences can exist between adjacent channel leakage power ratio (ACLR) information calculated from the integration of the envelope of the absolute spectrum masks compared to the specified values. This is because some or all of the spectrum masks are absolute (rather than relative to in-band power level) masks. Indeed, different margins exist between the guaranteed masks (used for compliance tests) and the shape of the actual emissions. If it represented a realistic transmit scenario, the specified ACLR values could not be met.

However, both the specified mask and the specified ACLR figures are to be met in accordance with, and compliance to, local/regional regulations wherever applicable.  Caution is therefore advised when considering the emissions envelope mask for frequency sharing studies and when considering the emissions envelope mask for the actual transmission schemes as the ACLR values would not be met, if the transmissions were to fill the mask envelope. Where spectrum emission information is needed for adjacent band sharing studies the relevant specified ACLR data should be preferably used if it is available for the relevant frequency offset and bandwidth.

When the ACLR values are specified but are not applicable (e.g. studying the compatibility involving a system with a bandwidth for which the ACLR values are not applicable, e.g. 8 MHz) or when the ACLR values are not specified in this Recommendation, then ACLR values may be calculated from the spectrum mask and receiver filter characteristics if needed. An estimate derived from this calculation can be seen as a worst case. For the particular case of Europe, the mask used for deriving the ACLR value is the relevant ETSI mask (e.g. EN 302 544 for OFDMA TDD WMAN in the 2 500‑2 690 MHz band).

Annex 1 –
IMT‑2000 CDMA Direct Spread (universal terrestrial radio access (UTRA) FDD) mobile stations

Annex 2 –
IMT‑2000 CDMA Multi-Carrier (CDMA-2000) mobile stations

Annex 3 –
IMT‑2000 CDMA TDD (UTRA TDD) mobile stations

Annex 4 –
IMT‑2000 TDMA Single-Carrier (UWC-136) mobile stations

Annex 5 –
IMT‑2000 FDMA/TDMA (digital enhanced cordless telecommunications (DECT)) mobile stations

Annex 6 –
IMT‑2000 OFDMA TDD WMAN mobile stations

Appendix 1 –
Definition of test tolerance
Annex 1

CDMA Direct Spread (universal terrestrial radio access
(UTRA) FDD) mobile stations

1
Measurement uncertainty

Values specified in this annex differ from those specified in Recommendation ITU‑R M.1457 since values in this annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
UTRA spectrum mask

The spectrum emission mask of the MS applies to frequencies, which are between 2.5 MHz and 12.5 MHz away from the MS centre carrier frequency. The out-of-channel emission is specified relative to the root raised cosine (RRC) filtered mean power of the user equipment (UE) carrier, where the RRC filtered mean power is the mean power measured through a root raised cosine filter with a roll-off factor of 0.22 and a bandwidth equal to the chip rate of 3.84 MHz. The power of any UE emission should not exceed the levels specified in Table 1.

The absolute requirement is based on a −48.5 dBm/3.84 MHz minimum power threshold for the UE. This limit is expressed for the narrower measurement bandwidths as −54.3 dBm/1 MHz and  EQ  –69.6 dBm/30 kHz.
TABLE 1

Spectrum emission mask requirement (UTRA FDD MS)

	Δf (MHz)
(Note 1)
	Minimum requirement (Note 2)
	Additional requirements Band II, Band IV, Band V and 
Band X (Note 3)
	Measurement bandwidth (Note 6)

	
	Relative requirement
	Absolute requirement 
(in measurement  bandwidth)
	
	

	2.5-3.5
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	−69.6 dBm
	–15 dBm
	30 kHz
(Note 4)

	3.5-7.5
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	−54.3 dBm
	–13 dBm
(Note 7)
	1 MHz
(Note 5)

	7.5-8.5
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	−54.3 dBm
	–13 dBm
(Note 7)
	1 MHz
(Note 5)

	8.5-12.5
	−47.5 dBc
	−54.3 dBm
	–13 dBm
(Note 7)
	1 MHz
(Note 5)

	NOTE 1 – (f is the separation between the carrier frequency and the centre of the measurement bandwidth.

NOTE 2 – The minimum requirement is calculated from the relative requirement or the absolute requirement, whichever is the higher power.

NOTE 3 – For operation in Band II, Band IV, Band V and Band X only, the minimum requirement is calculated in Note 2 or the additional requirement for Bands II, IV, V and X, whichever is the lower power.

NOTE 4 – The first and last measurement positions with a 30 kHz filter at (f equals 2.515 MHz and 3.485 MHz.

NOTE 5 – The first and last measurement positions with a 1 MHz filter at (f equals 4 MHz and 12 MHz.

NOTE 6 – As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 7 – For operation in Band V, the measurement bandwidth of this requirement shall be 100 kHz.


2.2
E-UTRA spectrum mask

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the out of band (OOB) emissions and the far-out spurious emission domain (Fig. 1).
The spectrum emission mask of the MS applies to frequencies (ΔfOOB) starting from the ± edges of the assigned E-UTRA channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 1a the spurious requirements in § 4 are applicable.

FIGURE 1
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2.2.1
E-UTRA spectrum mask

The power of any MS emission shall not exceed the levels specified in Table 1a for the specified channel bandwidths.
TABLE 1a
E-UTRA spectrum emission mask

	ΔfOOB
(MHz)
	Spectrum emission limit (dBm)/channel bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Measurement bandwidth

	(0-1
	
	
	–13.5
	–16.5
	–18.5
	–19.5
	30 kHz

	(1-2.5
	
	
	–8.5
	–8.5
	–8.5
	–8.5
	1 MHz

	(2.5-2.8
	
	
	–8.5
	–8.5
	–8.5
	–8.5
	1 MHz

	(2.8-5
	
	
	–8.5
	–8.5
	–8.5
	–8.5
	1 MHz

	(5-6
	
	
	–11.5
	–11.5
	–11.5
	–11.5
	1 MHz

	(6-10
	
	
	–23.5
	–11.5
	–11.5
	–11.5
	1 MHz

	(10-15
	
	
	
	–23.5
	–11.5
	–11.5
	1 MHz

	(15-20
	
	
	
	
	–23.5
	–11.5
	1 MHz

	(20-25
	
	
	
	
	
	–23.5
	1 MHz

	NOTE 1 – As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE 2 – The values for 1.4 MHz and 3.0 MHz channel bandwidths will be addressed at a later stage.


3
Adjacent channel leakage power ratio (ACLR)

3.1
UTRA ACLR

ACLR is the ratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean power centred on an adjacent channel frequency.

The limit for ACLR should be as specified in Table 2.
TABLE 2

MS ACLR limits

	Power class
	MS channel offset below the first or above
the last carrier frequency used
(MHz)
	ACLR limit
(dB)

	3, 4
	5
	32.2

	3, 4
	10
	42.2


3.2
E-UTRA ACLR

ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The ACLR requirements are specified for two scenarios: for (an) adjacent E-UTRA and/or UTRA channels (see Fig. 2).
Figure 2
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3.2.1
Limits for E-UTRA 

E-UTRA adjacent channel leakage power ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The E-UTRA on channel and adjacent channel power is measured with a rectangular measurement bandwidth filter. The limits should be as specified in Table 2a.

TABLE 2a
General requirements for E-UTRAACLR

	
	Channel bandwidth/E-UTRAACLR1/measurement bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	E-UTRAACLR1
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB

	E-UTRA channel measurement bandwidth
	–
	–
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UE channel
	–
	–
	+5 MHz or −5 MHz
	+10 MHz or −10 MHz
	+15 MHz or −15 MHz
	+20 MHz or −20 MHz


3.2.2
Limits for E-UTRA for UTRA coexistence in the same geographical area 

For adjacent UTRA carriers the limits should be as specified in Table 2b.

UTRA adjacent channel leakage power ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA adjacent channel leakage power ratio is specified for both the first UTRA 5 MHz adjacent channel (UTRAACLR1) and the 2nd UTRA 5 MHz adjacent channel (UTRAACLR2). The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor ( = 0.22. The E‑UTRA channel is measured with a rectangular measurement bandwidth filter.
TABLE 2b
Additional requirements

	
	Channel bandwidth/UTRAACLR1/2/measurement bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UTRAACLR1
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB

	Adjacent channel centre frequency offset (MHz)
	–
	–
	2.5+BWUTRA/2
	5+BWUTRA/2
	7.5+BWUTRA/2
	10+BWUTRA/2

	UTRAACLR2
	–
	–
	35.2 dB
	35.2 dB
	35.2 dB
	35.2 dB

	Adjacent channel centre frequency offset (MHz)
	–
	–
	2.5+3*BWUTRA/2
	5+3*BWUTRA/2
	7.5+3*BWUTRA/2
	10+3*BWUTRA/2

	E-UTRA  channel measurement bandwidth
	–
	–
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5 MHz channel measurement bandwidth(1)
	–
	–
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6 MHz channel measurement bandwidth(2)
	–
	–
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz

	(1)
Applicable for E-UTRA FDD coexistence with UTRA FDD in paired spectrum.
(2)
Applicable for E-UTRA TDD coexistence with UTRA TDD in unpaired spectrum.


3.2.3
Additional ACLR limits 

Additional ACLR requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The additional ACLR limits are specified for the 2nd UTRA 5 MHz adjacent channel (UTRAACLR2). The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll‑off factor ( = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.

TABLE 2c
Additional requirements (UTRAACLR2)

	
	Channel bandwidth/UTRAACLR2/measurement bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UTRAACLR2bis
	–
	–
	42.2 dB
	42.2 dB
	–
	–

	E-UTRA channel measurement bandwidth
	–
	–
	4.5 MHz
	9.0 MHz
	–
	–

	UTRA channel measurement bandwidth
	–
	–
	3.84 MHz
	3.84 MHz
	–
	–

	UE channel for UTRAACLR2bis
	+7.5 MHz from upper band edge or −7.5 MHz from lower band edge


4
Transmitter spurious emissions (conducted)

4.1
Transmitter spurious emissions for UTRA

For UTRA, the limits shown in Tables 3 and 4 are only applicable for frequencies which are greater than 12.5 MHz away from the MS centre carrier frequency.
TABLE 3

General spurious emissions requirements

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	9 kHz ( f < 150 kHz
	1 kHz
	–36

	150 kHz ( f < 30 MHz
	10 kHz
	–36

	30 MHz ( f < 1 000 MHz
	100 kHz
	–36

	1 GHz ( f < 12.75 GHz
	1 MHz
	–30


TABLE 4

Additional spurious emissions requirements for UTRA

	Operating Band
	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement

	I
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	925 MHz ( f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	–60 dBm

	
	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 dBm (see Note 1)

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	1 884.5 MHz < f < 1 919.6 MHz
	300 kHz
	−41 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	II
	869 MHz ( f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	III
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	925 MHz ( f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	1 805 MHz ( f ( 1 880 MHz
	3.84 MHz
	−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	IV
	869 MHz ( f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	V
	869 MHz ( f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	VI
	860 MHz  ( f < 875 MHz
	1 MHz
	−37 dBm

	
	875 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	–60 dBm

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	1 884.5 MHz ( f ( 1 919.6 MHz
	300 kHz
	−41 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm


TABLE 4 (end)
	Operating Band
	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement

	VII
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	925 MHz ( f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 dBm (see Note 1)

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	
	2 590 MHz ( f ( 2 620 MHz
	3.84 MHz
	−50 dBm

	VIII
	925 MHz ( f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	935 MHz < f ( 960 MHz
	100 kHz
3.84 MHz
	−79 dBm (see Note 1)
−60 dBm

	
	1 805 MHz < f ( 1 830 MHz
	100 kHz
3.84 MHz
	−71 dBm (see Notes 1
and 2)
−60 dBm (see Note 2)

	
	1 830 MHz < f ( 1 880 MHz
	100 kHz
3.84 MHz
	−71 dBm (see Note 1)
−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	2 620 MHz ( f ( 2 640 MHz
	3.84 MHz
	−60 dBm

	
	2 640 MHz < f ( 2 690 MHz
	3.84 MHz
	−60 dBm (see Note 2)

	IX
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	−60 dBm

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	1 884.5 MHz ( f ( 1 919.6 MHz
	300 kHz
	−41 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	X
	869 MHz ( f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	XI
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	−60 dBm

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	1 884.5 MHz ( f ( 1 919.6 MHz
	300 kHz
	−41 dBm

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 3 are permitted for each channel used in the measurement.

NOTE 2 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 3 are permitted for each channel used in the measurement due to second or third harmonic spurious emissions.


4.2
Transmitter spurious emissions for E-UTRA

For E-UTRA, the spurious emission limits apply for frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth (Table 4a).

TABLE 4a
Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	ΔfOOB (MHz)
	
	
	10
	15
	20
	25

	NOTE 1 − The values for 1.4 MHz and 3.0 MHz channel bandwidths will be addressed at a later stage.


The spurious emission limits in Table 4b apply for all E-UTRA transmitter band configurations and channel bandwidths.

TABLE 4b
Spurious emissions limits

	Frequency range
	Measurement bandwidth
	Maximum level

	9 kHz ( f < 150 kHz
	1 kHz
	–36 dBm

	150 kHz ( f < 30 MHz
	10 kHz
	–36 dBm

	30 MHz ( f < 1 000 MHz
	100 kHz
	–36 dBm

	1 GHz ( f < 12.75 GHz
	1 MHz
	–30 dBm


Table 4c specifies the requirements for the specified E-UTRA band.

TABLE 4c

Spurious emissions requirements for UE coexistence in E-UTRA bands
	E-UTRA Band
	Spurious emission

	
	Protected band
	Frequency range 
(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	860
	–
	895
	–50
	1
	

	
	Frequency range 
	1 884.5
	–
	1 919.6
	–41
	0.3
	

	
	E-UTRA Band 33
	1 900
	–
	1 920
	–50
	1
	Note 3

	
	E-UTRA Band 39
	1 880
	–
	1 920
	–50
	1
	Note 3

	2
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	

	3
	E-UTRA Band 1, 3, 7, 8, 9, 11, 33, 34, 38
	FDL_low
	–
	FDL_high
	–50
	1
	

	4
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	

	5
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	


TABLE 4c (end)
	E-UTRA Band
	Spurious emission

	
	Protected band
	Frequency range 
(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	860
	–
	875
	–37
	1
	

	
	Frequency range
	875
	–
	895
	–50
	1
	

	
	Frequency range
	1 884.5
	–
	1 919.6
	–41
	0.3
	

	7
	E-UTRA Band 1, 3, 7, 8, 33, 34
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	E-UTRA Band 38
	2 570
	–
	2 620
	–50
	1
	Note 3

	8
	E-UTRA Band 1, 8, 7, 33, 34, 38, 39, 40
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	E-UTRA Band 3
	1 805
	–
	1 830
	–50
	1
	Note 4

	
	E-UTRA Band 3
	1 805
	–
	1 880
	–36
	0.1
	Notes 2, 4

	
	E-UTRA Band 3
	1 830
	–
	1 880
	–50
	1
	Note 4

	
	E-UTRA Band 7
	2 640
	–
	2 690
	–50
	1
	Note 4

	
	E-UTRA Band 7
	2 640
	–
	2 690
	36
	0.1
	Notes 2, 4

	9
	E-UTRA Band 1, 9, 11, 34
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	860
	–
	895
	–50
	1
	

	
	Frequency range
	1 884.5
	–
	1 919.6
	–41
	0.3
	

	10
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	

	11
	E-UTRA Band 1, 9, 11, 34
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	860
	–
	895
	–50
	1
	

	
	Frequency range
	1 884.5
	–
	1 919.6
	–41
	0.3
	

	13
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	763
	–
	775
	–35
	0.00625
	

	14
	E-UTRA Band 2, 4, 5, 10, 13, 14
	FDL_low
	–
	FDL_high
	–50
	1
	

	
	Frequency range
	763
	–
	775
	–35
	0.00625
	

	NOTE 1 – FDL_low and FDL_high refer to each E-UTRA frequency band specified in Note 2 of 
recommends 1.

NOTE 2 – As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Fig. 5.4.2-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth.

NOTE 3 – To meet these requirements some restriction will be needed for either the operating band or protected band.

NOTE 4 – Requirements are specified in terms of E-UTRA sub-bands.

NOTE 5 – For non-synchronized TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band.


5
Receiver spurious emissions (conducted)

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

5.1
Receiver spurious emissions for UTRA

For UTRA, the power of any narrow-band continuous wave (CW) spurious emission should not exceed the maximum level specified in Tables 5 and 6.
TABLE 5

General receiver spurious emission requirements

	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	30 MHz ( f < 1 GHz
	100 kHz
	−57 (dBm)
	

	1 GHz ( f ( 12.75 GHz
	1 MHz
	−47 (dBm)
	

	30 MHz ( f < 1 GHz
	
	
	


For UTRA the following additional spurious emission limits are applicable.
TABLE 6

Additional receiver spurious emission requirements

	Band
	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	I
	1 475.9 MHz ( f (1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	1 844.9 MHz ( f (1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	1 920 MHz ( f ( 1 980 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	II
	1 850 MHz ( f ( 1 910 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	III
	1 710 MHz ( f ( 1 785 MHz
	3.84 MHz
	−60 dBm
	UE transmit band

	
	1 805 MHz ( f ( 1 880 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	IV
	869 MHz ( f < 894 MHz
	3.84 MHz
	−60 dBm
	

	
	1 710 MHz ( f < 1 755 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band (see 
Note 1)

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band (see 
Note 2)


TABLE 6 (end)
	Band
	Frequency band
	Measurement bandwidth
	Maximum level
	Note


	V
	824 MHz ( f ( 849 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	869 MHz ( f < 894 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	VI
	815 MHz ( f ( 850 MHz
	3.84 MHz
	−60 dBm
	

	
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm
	

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	VII
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm(1)
	

	
	925 MHz ( f ( 935 MHz
	100 kHz
−3.84 MHz
	−67 dBm(1)
−60 dBm
	

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm(1)
	

	
	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 dBm(1)
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	
	2 500 MHz ( f ( 2 570 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	VIII
	880 MHz ( f ( 915 MHz
	3.84 MHz
	−60 dBm
	

	
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm(1)
	

	
	925 MHz ( f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm(1)
−60 dBm
	

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm(1)
	

	
	1 805 MHz < f ( 1 880 MHz
	3.84 MHz
	−60 dBm
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−60 dBm
	

	IX
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm
	

	
	1 475.9 MHz ( f ( 1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	1 749.9 MHz ( f ( 1 784.9 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	1 844.9 MHz ( f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	X
	869 MHz ( f < 894 MHz
	3.84 MHz
	−60 dBm
	

	
	1 710 MHz ( f < 1 770 MHz
	3.84 MHz
	−60 dBm
	UE transmit band 

	
	1 930 MHz ( f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	XI
	860 MHz ( f ( 895 MHz
	3.84 MHz
	−60 dBm
	

	
	1 427.9 MHz ( f ( 1 452.9 MHz
	3.84 MHz
	−60 dBm
	UE transmit band

	
	1 475.9 MHz ( f (1 500.9 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	1 844.9 MHz ( f  (1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	2 110 MHz ( f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	(1)
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 5 are permitted for each channel used in the measurement.

NOTE 1 – For UEs that conform to Release 6 and support Band IV shall support the defined frequency bandwidth.
NOTE 2 – For UEs that conform to Release 7 and later releases and support Band IV shall support the defined frequency bandwidth.


5.2
Receiver spurious emissions for E-UTRA

The power of any narrow-band CW spurious emission shall not exceed the maximum level specified in Table 7.
TABLE 7

General receiver spurious emission requirements for E-UTRA

	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	30 MHz ( f < 1 GHz
	100 kHz
	−57 dBm
	

	1 GHz ( f ( 12.75 GHz
	1 MHz
	−47 dBm
	


Annex 3

CDMA TDD (UTRA TDD) mobile stations

1
Measurement uncertainty

Values specified in this annex differ from those specified in Recommendation ITU‑R M.1457 since values in this annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
Spectrum mask (3.84 Mchip/s UTRA TDD option)

The spectrum emission mask of the MS applies to frequency offsets ((f) between 2.5 and 12.5 MHz on both sides of the carrier frequency. 

The out-of-channel emission is specified as a power level relative to the MS output power in a frequency band of 3.84 MHz bandwidth.

The power of any MS emission should not exceed −48.5 dBm/3.84 MHz or the levels specified in Table 22a, whichever is higher.
TABLE 22a
Spectrum emission mask requirement (3.84 Mchip/s TDD option)

	Δf (1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	2.5-3.5
	−33.5 − 15(1) ((f/MHz − 2.5) dBc
	30 kHz(2)

	3.5-7.5
	–33.5 − 1(1) ((f/MHz − 3.5) dBc
	1 MHz(3)

	7.5-8.5
	−37.5 − 10(1) ((f/MHz − 7.5) dBc
	1 MHz(3)

	8.5-12.5
	−47.5 dBc
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals 2.515 MHz and 3.485 MHz. 

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 4 MHz and 12 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −48.5 dBm/3.84 MHz or the minimum requirement presented in this table, whichever is the higher.


2.2
Spectrum mask (1.28 Mchip/s UTRA TDD option)

The spectrum emission mask of the MS applies to frequency offsets between 0.8 and 4.0 MHz on both sides of the carrier frequency. 

The out-of-channel emission is specified as a power level relative to the MS output power in a frequency band of 1.6 MHz bandwidth.
TABLE 22b
	Spectrum emission mask requirement (1.28 Mchip/s TDD option)
Δf (1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	0.8
	−33.5 dBc(3)
	30 kHz(2)

	0.8-1.8
	−33.5 − 14(1)((f/MHz − 0.8) dBc(3)
	30 kHz(2)

	1.8-2.4
	−47.5 − 17(1)((f/MHz − 1.8) dBc(3)
	30 kHz(2)

	2.4-4.0
	−42.5 dBc(3)
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals to 0.815 MHz and 2.385 MHz.

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 2.9 MHz and 3.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −53.5 dBm/1.28 MHz or the minimum requirement presented in this table, whichever is the higher.


2.3
Spectrum mask (7.68 Mchip/s UTRA TDD option)

The spectrum emission mask of the UE applies to frequencies which are between 5 MHz and 25 MHz from the UE centre carrier frequency. The out-of-channel emission is specified relative to the RRC filtered mean power of the UE carrier.

The power of any UE emission should not exceed the levels specified in Table 22c.

TABLE 22c

	Spectrum emission mask requirement (7.68 Mchip/s TDD option)

Δf (1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	5.0-5.75
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	30 kHz(2)

	5.75-7.0
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	30 kHz(2)

	7.0-15
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	1 MHz(3)

	15.0-17.0
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	1 MHz(3)

	17.0-25.0
	−51.5 dBc
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals 5.015 MHz and 6.985 MHz.

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 7.5 MHz and 24.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −47 dBm/7.68 MHz or the minimum requirement presented in this table, whichever is the higher.


2.4
E-UTRA spectrum mask

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the OoB emissions and the far out spurious emission domain (see Fig. 3).
The spectrum emission mask of the MS applies to frequencies (ΔfOOB) starting from the ± edges of the assigned E-UTRA channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 22d the spurious requirements in § 4 are applicable.

Figure 3
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2.4.1
General E-UTRA spectrum mask

The power of any MS emission shall not exceed the levels specified in Table 22d for the specified channel bandwidths.
TABLE 22d
	General E-UTRA spectrum emission mask

ΔfOOB
(MHz)
	Spectrum emission limit (dBm)/Channel bandwidth

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Measurement bandwidth

	(0-1
	
	
	−13.5
	−16.5
	−18.5
	−19.5
	30 kHz

	(1-2.5
	
	
	−8.5
	−8.5
	−8.5
	−8.5
	1 MHz

	(2.5-2.8
	
	
	−8.5
	−8.5
	−8.5
	−8.5
	1 MHz

	(2.8-5
	
	
	−8.5
	−8.5
	−8.5
	−8.5
	1 MHz

	(5-6
	
	
	−11.5
	−11.5
	−11.5
	−11.5
	1 MHz

	(6-10
	
	
	−23.5
	−11.5
	−11.5
	−11.5
	1 MHz

	(10-15
	
	
	
	−23.5
	−11.5
	−11.5
	1 MHz

	(15-20
	
	
	
	
	−23.5
	−11.5
	1 MHz

	(20-25
	
	
	
	
	
	−23.5
	1 MHz

	NOTE 1 – The values for 1.4 MHz and 3.0 MHz channel bandwidths will be addressed at a later stage.

NOTE 2 – As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.


3
ACLR

3.1
ACLR for UTRA

ACLR is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). Both the transmitted power and the received power are measured through a matched filter (root raised cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements should apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification. The limit for ACLR should be as specified in Tables 23a) to 23c).

TABLE 23
a)  MS ACLR limits for 3.84 Mchip/s TDD option

	Power class
	Adjacent channel
	ACLR limit
(dB)

	2, 3
	MS channel ± 5 MHz
	32.2

	2, 3
	MS channel ± 10 MHz
	42.2


b)  MS ACLR limits for 1.28 Mchip/s TDD option

	Power class
	Adjacent channel
	ACLR limit
(dB)

	2, 3
	MS channel ± 1.6 MHz
	32.2

	2, 3
	MS channel ± 3.2 MHz
	42.2


c)  MS ACLR limits for 7.68 Mchip/s TDD option

	Power class
	Adjacent channel
	Chip rate for RRC
measurement filter
(MHz)
	ACLR limit
(dB)

	2, 3
	MS channel ± 7.5 MHz
	3.84
	32.2

	2, 3
	MS channel ± 12.5 MHz
	3.84
	42.2

	2, 3
	MS channel ± 10.0 MHz
	7.68
	32.2

	2, 3
	MS channel ± 20.0 MHz
	7.68
	42.2


3.2
ACLR for E-UTRA

ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The ACLR requirements are specified for two scenarios: for (an) adjacent E-UTRA and/or UTRA channels (see Fig. 4).
FIGURE 4
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3.2.1
Limits for E-UTRA

E-UTRA adjacent channel leakage power ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The E-UTRA on channel and adjacent channel power is measured with a rectangular measurement bandwidth filter. The limits should be as specified in Table 23d.
TABLE 23d
General requirements for E-UTRAACLR

	
	Channel bandwidth/E-UTRAACLR1/measurement bandwidth

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

	E-UTRAACLR1
	−29.2 dB
	−29.2 dB
	−29.2 dB
	−29.2 dB
	−29.2 dB
	−29.2 dB

	E-UTRA channel measurement bandwidth
	
	
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UE channel
	
	
	+5 MHz or
−5 MHz
	+10 MHz or
−10 MHz
	+15 MHz or
−15 MHz
	+20 MHz or
−20 MHz


3.2.2
Limits for E-UTRA for UTRA coexistence in the same geographical area 

For adjacent UTRA carriers the limits should be as specified in Table 23e.

UTRA adjacent channel leakage power ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA adjacent channel leakage power ratio is specified for both the first UTRA 5 MHz adjacent channel (UTRAACLR1) and the 2nd UTRA 5 MHz adjacent channel (UTRAACLR2). The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor ( = 0.22. The E‑TRA channel is measured with a rectangular measurement bandwidth filter.
TABLE 23e
Additional requirements

	
	Channel bandwidth/UTRAACLR1/2/measurement bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UTRAACLR1
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB

	Adjacent channel centre frequency offset (MHz)
	–
	–
	2.5+BWUTRA/2
	5+BWUTRA/2
	7.5+BWUTRA/2
	10+BWUTRA/2

	UTRAACLR2
	–
	–
	35.2 dB
	35.2 dB
	35.2 dB
	35.2 dB

	Adjacent channel centre frequency offset (MHz)
	–
	–
	2.5+3*BWUTRA/2
	5+3*BWUTRA/2
	7.5+3*BWUTRA/2
	10+3*BWUTRA/2

	E-UTRA channel measurement bandwidth
	–
	–
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5 MHz channel measurement bandwidth(1)
	–
	–
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6 MHz channel measurement bandwidth(2)
	–
	–
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz

	(1)
Applicable for E-UTRA FDD coexistence with UTRA FDD in paired spectrum.

(2)
Applicable for E-UTRA TDD coexistence with UTRA TDD in unpaired spectrum.


3.2.3
Additional ACLR limits 

Additional ACLR requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The additional ACLR limits are specified for the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor ( = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.
TABLE 23f

Additional requirements (UTRAACLR2)

	
	Channel bandwidth/UTRAACLR2/measurement bandwidth

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

	UTRAACLR2bis
	–
	–
	42.2 dB
	42.2 dB
	–
	–

	E-UTRA channel measurement bandwidth
	–
	–
	4.5 MHz
	9.0 MHz
	–
	–

	UTRA channel measurement bandwidth
	–
	–
	3.84 MHz
	3.84 MHz
	–
	–

	UE channel for UTRAACLR2bis
	+7.5 MHz from upper band edge or −7.5 MHz from lower band edge


4
Transmitter spurious emissions (conducted)

4.1
Transmitter spurious emissions for UTRA

For UTRA, the spurious emissions should be less than the limits specified in Tables 24 and 25a)  to 25c). The following requirements are only applicable for MS centre carrier frequency offsets greater than 12.5 MHz (3.84 Mchip/s TDD option), 4 MHz (1.28 Mchip/s TDD option) or 25 MHz (7.68 Mchip/s TDD option). 

TABLE 24
General spurious emissions requirements for UTRA

	Frequency band
	Measurement bandwidth
	Minimum requirement
(dBm)

	9 kHz ( f < 150 kHz
	1 kHz
	–36

	150 kHz ( f < 30 MHz
	10 kHz
	–36

	30 MHz ( f < 1 000 MHz
	100 kHz
	–36

	1 GHz ( f < 12.75 GHz
	1 MHz
	–30


TABLE 25
a)  Additional spurious emissions requirements (3.84 Mchip/s TDD option)

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	925 MHz ( f ( 935 MHz
	100 kHz
	−67 (Note 1)

	935 MHz < f ( 960 MHz
	100 kHz
	−79 (Note 1)

	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 (Note 1)

	1 884.5 MHz ( f ( 1 919.6 MHz
	300 kHz
	−41 (Note 2)

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 24 are permitted for each absolute RF channel used in the measurement.

NOTE 2 – Applicable for transmission in 2 010-2 025 MHz.


b)  Additional spurious emissions requirements (1.28 Mchip/s TDD option)

	Operating band
	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement

	a
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm (Note 1)

	
	925 MHz ( f ( 935 MHz
	100 kHz
	−67 dBm (Note 1)

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm (Note 1)

	
	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 dBm (Note 1)

	
	2 010 MHz ( f ( 2 025 MHz
	1 MHz
	−65 dBm (Note 2)

	
	1 900 MHz ( f ( 1 920 MHz
	1 MHz
	−65 dBm (Note 3)

	b
	1 850 MHz ( f ( 1 910 MHz
	1 MHz
	−65 dBm (Note 4)

	
	1 930 MHz ( f ( 1 990 MHz
	1 MHz
	−65 dBm (Note 5)

	
	2 010 MHz ( f ( 2 025 MHz
	1 MHz
	−65 dBm

	c
	2 010 MHz ( f ( 2 025 MHz
	1 MHz
	−65 dBm

	d
	1 900 MHz ( f ( 1 920 MHz
	1 MHz
	−65 dBm

	
	2 010 MHz ( f ( 2 025 MHz
	1 MHz
	−65 dBm

	
	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−37 dBm

	
	921 MHz ( f < 925 MHz
	100 kHz
	−60 dBm (Note 1)

	
	925 MHz ( f ( 935 MHz
	100 kHz
	−67 dBm (Note 1)

	
	935 MHz < f ( 960 MHz
	100 kHz
	−79 dBm (Note 1)

	e
	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 dBm (Note 1)

	
	1 900 MHz ( f ( 1 920 MHz
	1 MHz
	−65 dBm

	
	2 010 MHz ( f ( 2 025 MHz
	1 MHz
	−65 dBm

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 15c are permitted for each UTRA absolute radio frequency channel number (UARFCN) used in the measurement.

NOTE 2 – This requirement is only applicable when UE operating in 1 900-1 920 MHz of band a.

NOTE 3 – This requirement is only applicable when UE operating in 2 010-2 025 MHz of band a.

NOTE 4 – This requirement is only applicable when UE operating in 1 930-1 990 MHz of band b.
NOTE 5 – This requirement is only applicable when UE operating in 1 850-1 910 MHz of band b.



TABLE 25 (end)

c)  Additional spurious emissions requirements (7.68 Mchip/s TDD option)

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	921 MHz ( f < 925 MHz
	100 kHz
	−60 (Note 1)

	925 MHz ( f ( 935 MHz
	100 kHz
	−67 (Note 1)

	935 MHz < f ( 960 MHz
	100 kHz
	−79 (Note 1)

	1 805 MHz ( f ( 1 880 MHz
	100 kHz
	−71 (Note 1)

	2 620 MHz ( f ( 2 690 MHz
	3.84 MHz
	−37 (Note 1)

	1 884.5 MHz ( f ( 1 919.6 MHz
	300 kHz
	−41 (Note 2)

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 24 are permitted for each absolute RF channel used in the measurement. 

NOTE 2 – Applicable for transmission in 2 010-2 025 MHz.


4.2
Transmitter spurious emissions for E-UTRA

For E-UTRA, the spurious emission limits apply for frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth (Table 25d).

TABLE 25d
Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	ΔfOOB (MHz)
	
	
	10
	15
	20
	25

	NOTE 1 − The values for 1.4 MHz and 3.0 MHz channel bandwidths will be addressed at a later stage.


The spurious emission limits in Table 25e apply for all E-UTRA transmitter band configurations and channel bandwidths.
TABLE 25e
General spurious emissions requirements for E-UTRA

	Frequency band
	Measurement bandwidth
	Minimum requirement
(dBm)

	9 kHz ( f < 150 kHz
	1 kHz
	–36

	150 kHz ( f < 30 MHz
	10 kHz
	–36

	30 MHz ( f < 1 000 MHz
	100 kHz
	–36

	1 GHz ( f < 12.75 GHz
	1 MHz
	–30


TABLE 25f
Spurious emissions requirements for UE coexistence in E-UTRA bands

	E-UTRA band
	Spurious emission

	
	Protected band
	Frequency range 
(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	33
	E-UTRA Band 1, 3, 8, 34, 38, 39, 40
	FDL_low
	–
	FDL_high
	–50
	1
	Note 2

	34
	E-UTRA Band 1, 3, 7, 8, 9, 11, 33, 38, 39, 40
	FDL_low
	–
	FDL_high
	–50
	1
	Note 2

	
	Frequency range
	860
	–
	895
	–50
	1
	

	
	Frequency range
	1 884.5
	–
	1 919.6
	–41
	0.3
	

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	–
	
	
	
	

	38
	E-UTRA Band 1, 3, 33, 34
	FDL_low
	–
	FDL_high
	–50
	1
	

	39
	E-UTRA Band 34, 40
	FDL_low
	–
	FDL_high
	–50
	1
	

	40
	E-UTRA Band 1, 3, 33, 34, 39
	FDL_low
	–
	FDL_high
	–50
	1
	

	NOTE 1 – FDL_low and FDL_high refer to each E-UTRA frequency band specified in Note 3 of recommends 1.

NOTE 2 – For non-synchronized TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band.


5
Receiver spurious emissions (conducted)

5.1
Receiver spurious emissions for UTRA
For UTRA, the power of any spurious emissions from the receiver should not exceed the limits given in Tables 26a) to 26c).
TABLE 26

a)  Receiver spurious emission requirements (3.84 Mchip/s UTRA TDD option)

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and 2.17 GHz-2.57 GHz
	−47 dBm
	1 MHz
	

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and 2.11 GHz-2.170 GHz and
2.57 GHz-2.69 GHz
	−60 dBm
	3.84 MHz
	

	2.69 GHz-12.75 GHz
	−47 dBm
	1 MHz
	


TABLE 26 (end)

b)  Receiver spurious emission requirements (1.28 Mchip/s UTRA TDD option) 

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and 2.17 GHz-2.30 GHz and 
2.40 GHz-2.57 GHz
	−47 dBm
	1 MHz
	

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and
2.11 GHz-2.170 GHz and
2.30 GHz-2.40 GHz and
2.57 GHz-2.69 GHz
	−64 dBm
	1.28 MHz
	

	2.69 GHz 12.75 GHz
	−47 dBm
	1 MHz
	


c)  Receiver spurious emission requirements (7.68 Mchip/s UTRA TDD option)
	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and
2.17 GHz-2.57 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the MS

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and
2.11 GHz-2.170 GHz and
2.57 GHz-2.69 GHz
	−57 dBm
	7.68 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the MS

	2.69 GHz-12.75 GHz
	−47 dBm
	1 MHz
	


5.2
Receiver spurious emissions for E-UTRA

The power of any narrow-band CW spurious emission shall not exceed the maximum level specified in Table 27.
TABLE 27
General receiver spurious emission requirements for E-UTRA

	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	30 MHz ( f < 1 GHz
	100 kHz
	−57 dBm
	

	1 GHz ( f ( 12.75 GHz
	1 MHz
	−47 dBm
	


Appendix 1

Definition of test tolerance
Test tolerance

With reference to Recommendation ITU-R M.1545, “test tolerance” is the relaxation value referred to in recommends 2 of Recommendation ITU-R M.1545, i.e. the difference between the core specification value and the test limit, evaluated applying the shared risk principle as per Figures 2 and 3 of Annex 1 of Recommendation ITU-R M.1545. In case the core specification value is equal to the test limit (Figure 3 of Annex 1 of Recommendation ITU-R M.1545) the “test tolerances” are equal to 0.
dBc
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� 	This contribution was developed in 3GPP TSG RAN (source: RP-100YYY. See also RP-091356).
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