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Summary

The revision of Decision ECC(06)01 is currently ongoing within ECC PT1. With respect to the inclusion of the LRTC (Least Restrictive Technical Conditions), the work is largely based on the outcome of the mandate from the European Commission to CEPT on the 2 GHz frequency band (Report CEPT 39).
Some discussions occurred in Biel at ECC PT1 (May 2011) regarding the non-alignment of the CEPT BEM (Block Edge Masks) and ETSI SEM (Spectrum Emission Masks) for terminals, for FDD and TDD. This document provides some technical background on this matter.
The investigation confirms that the CEPT BEM and the ETSI SEMs are not aligned for FDD terminal equipment, even if for LTE, this non-compliance is not significant; for UMTS, the non-compliance depends on the output power of the terminal (For a typical value of 23 dBm, the non-compliance is not significant either).

Background 

Within CEPT (ECC PT1), at the beginning of 2010, discussions started regarding the revision of Decision ECC(06)01 with the aim to clarify/rationalize the utilisation of the bands 1900-1980 MHz, 2110-2170 MHz and 2010-2025 MHz by the mobile service. 

The addition of technical conditions in annexes of this ECC Decision are under investigation.
1- Introduction

The revision of Decision ECC(06)01 is currently ongoing within ECC PT1. With respect to the inclusion of the LRTC (Least Restrictive Technical Conditions), the work is largely based on the outcome of the mandate from the European Commission to CEPT on the 2 GHz frequency band (Report CEPT 39).

Some discussions occurred in Biel at ECC PT1 (May 2011) regarding the non alignment of the CEPT BEM and ETSI SEM for terminals, for FDD and TDD. This document provides some technical background on this matter.

· Section 2 provides the relevant extracts form CEPT Report 39 with respect to the BEM for FDD and TDD terminals.

· Section 3 provides the relevant extracts from the ETSI harmonised standards for UTRA FDD terminals (ETSI EN 301 908-2).
· Section 4 provides the relevant extracts from the ETSI harmonised standards for UTRA TDD terminals (ETSI EN 301 908-6).
· Section 5 provides the relevant extracts from the ETSI harmonised standards for E-UTRA FDD and TDD terminals (ETSI EN 301 908-13).
· Section 6 provides the comparisons of the masks.
2- BEM for terminals (extracted from CEPT Report 39) 
It has to be noted that these BEM are defined in absolute values, which means that the in-band power levels has no effect on the levels of the out-of-band requirements.

Out-of-band requirements for all terminal stations

The requirements given in this section apply without prejudice to spurious emission requirements (which continue to apply). This document does not address spurious emission levels; this is the responsibility of the standards development organisations (SDOs)
. The technical conditions for these terminals are defined relative to the channel edge to enable them to be taken into account by the SDOs.

Table 1 and Table 2 define the out-of-band requirements for FDD and TDD terminal stations. The power limits are specified as EIRP for TS designed to be fixed or installed and as TRP for the TS designed to be mobile or nomadic. Note that EIRP and TRP are equivalent for isotropic antennas.

It was shown in section (4) that following baseline levels PBL are justified:

a) Where probability of collision between victim and interfere packets cannot be taken into account, a TS BEM baseline PBL = -27 dBm/5MHz.

b) Where probability of collision between victim and interfere packets can be taken into account (as among packet-based systems) PBL = -15.5 dBm/5MHz.
Out-of-band requirements for FDD terminal stations

	Frequency range of 

out-of-band emissions
	Maximum mean 

out-of-band power
	Measurement bandwidth

	–10 to -5 MHz from lower channel edge
	-6 dBm
	5 MHz

	–5 to 0 MHz from lower channel edge
	+1.6 dBm
	5 MHz

	0 to +5 MHz from upper channel edge
	+1.6 dBm
	5 MHz

	+5 to 10 MHz from upper channel edge
	-6 dBm
	5 MHz

	Remaining Frequencies allocated to FDD uplink
	-6dBm
	5 MHz

	Remaining Frequencies allocated to TDD
	PBL 
	5 MHz


Table 1: Out-of-band requirements for FDD TS applicable to TS used in the 
band 1920-1980 MHz

Out-of-band requirements for TDD terminal stations

	Frequency range of 

out-of-band emissions
	Maximum mean 

out-of-band power
	Measurement bandwidth

	–10 to -5 MHz from lower channel edge 
	PBL 
	5 MHz

	–5 to 0 MHz from lower channel edge
	+1.6 dBm
	5 MHz

	0 to +5 MHz from upper channel edge
	+1.6 dBm
	5 MHz

	+5 to 10 MHz from upper channel edge 


	PBL over TDD frequencies

-6 dBm over FDD uplink frequencies
	5 MHz

	Remaining Frequencies allocated to TDD
	PBL 
	5 MHz

	Remaining Frequencies allocated to FDD uplink
	-6 dBm
	5 MHz


Table 2: Out-of-band requirements for TDD TS applicable to TS used in the 
bands 1900-1920 MHz and 2010-2025 MHz

3- SEM for UTRA FDD terminals (extracts from ETSI EN 301 908-2) 

Table 4.2.3.2-1: Spectrum emission mask requirement

	Δf in MHz
(note 1)
	Minimum requirement (note 2)
	Measurement bandwidth (note 5)

	
	Relative requirement
	Absolute requirement

(in measurement bandwidth)
	

	2,5 MHz to 3,5 MHz
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	-69,6 dBm
	30 kHz (see note 3)

	3,5 MHz to 7,5 MHz
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	-54,3 dBm
	1 MHz (see note 4)

	7,5 MHz to 8,5 MHz
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	-54,3 dBm
	1 MHz (see note 4)

	8,5 MHz to 12,5 MHz
	-47,5 dBc
	-54,3 dBm
	1 MHz (see note 4)

	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:
The first and last measurement position with a 30 kHz filter is at (f equals to 2,515 MHz and 3,485 MHz.

NOTE 4:
The first and last measurement position with a 1 MHz filter is at (f equals to 4 MHz and 12 MHz.
NOTE 5:
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.


It has to be noted that the relative requirement represent the higher power when associated to a typical power for terminals (e.g. 23 dBm). It is therefore the one that shall be considered.
4- SEM for UTRA TDD terminals (extracts from ETSI EN 301 908-6) 

Table 4.2.2.2.1-1: Spectrum emission mask requirement (3,84 Mcps TDD option)

	Frequency offset (f
	Minimum requirement
	Measurement bandwidth

	2,5 MHz to 3,5 MHz
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	30 kHz

	3,5 MHz to 7,5 MHz
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	1 MHz

	7,5 MHz to 8,5 MHz
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	1 MHz

	8,5 MHz to 12,5 MHz
	-47,5 dBc
	1 MHz

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

NOTE 2:
The first measurement position with a 30 kHz filter is at (f equals to 2,515 MHz; the last is at (f equals to 3,485 MHz.

NOTE 3:
The first measurement position with a 1 MHz filter is at (f equals to 4 MHz; the last is at (f equals to 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 4:
The lower limit shall be -48,5 dBm/3,84 MHz or the minimum requirement presented in this table whichever is the higher.


It has to be noted that these requirements are identical to the ones of UTRA FDD terminals, left aside the fact that Absolute requirement (in measurement bandwidth) are not defined for UTRA TDD terminals. 
5- SEM for E-UTRA FDD and TDD terminals (extracts from ETSI EN 301 908-13) 

Table 4.2.3.2-1: General 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 to 1
	-8,5
	-11,5
	-13,5
	-16,5
	-18,5
	-19,5
	30 kHz

	(1 to 2,5
	-8,5
	-8,5
	-8,5
	-8,5
	-8,5
	-8,5
	1 MHz

	(2,5 to 2,8
	-23,5 
	-8,5 
	-8,5
	-8,5
	-8,5
	-8,5
	1 MHz

	(2,8 to 5
	
	-8,5 
	-8,5
	-8,5
	-8,5
	-8,5
	1 MHz

	(5 to 6
	
	-23,5
	-11,5
	-11,5
	-11,5
	-11,5
	1 MHz

	(6 to 10
	
	
	-23,5
	-11,5
	-11,5
	-11,5
	1 MHz

	(10 to 15
	
	
	
	-23,5
	-11,5
	-11,5
	1 MHz

	(15 to 20
	
	
	
	
	-23,5 
	-11,5
	1 MHz

	(20 to 25
	
	
	
	
	
	-23,5
	1 MHz

	NOTE 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0,015 MHz and
0,985 MHz.

NOTE 2:
The first and last measurement position with a 1 MHz filter for 1 MHz - 2,5 MHz offset range is at ΔfOOB equals to 1,5 MHz and 2,0 MHz. Similarly for other ΔfOOB ranges.

NOTE 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.

NOTE 4:
For the 2,5 MHz - 2,8 MHz offset range with 1,4 MHz channel bandwidth, the measurement position is at ΔfOOB equals to 3 MHz.


It should be noted that only E-UTRA 5 MHz (LTE 5 MHz) has been considered for the comparisons of masks.
6- Comparisons of masks for terminals 
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Figure 1
It can be seen on Figure 1 that the CEPT BEM and the ETSI SEMs are not aligned. This would not create any difficulty if the SEM were all below the BEM. 

· For LTE, the non-compliance of the SEM to the BEM is restricted to the 1-MHz band directly adjacent to the block

· This statement is also valid for UMTS, as long as the power terminal is in the order of 23 dBm. However, according to Report CEPT 39, the terminal power can be up to 33 dBm. In this latter case, this non-compliance extends up to 6 MHz away from the block edge, as shown in Figure 2.
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Figure 2
It should be noted that:

1) the analysis has been carried out for a 5 MHz channel only. The differences between SEM and BEM may increase in the case of larger bandwidths (e.g. LTE 10 MHz, LTE 20 MHz)

2) the comparison BEM/SEM has been made up to 10 MHz beyond the channel edge only; i.e. in the spectrum mask domain only – no spurious considered

3) the protection of frequencies allocated to TDD has not been considered. To take them into account, the red curves in the 2 figures above would fall down to PBL from 10 MHz beyond the channel edge. In that case, the SEM would largely exceed the BEM.

















































































� 	The CEPT recommended spurious emission limits given in ERC/REC 74-01.






_1101897983.unknown

_1101900469.unknown

_1101897966.unknown

