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1. Overall Description:

At its 25th meeting, ETSI ERM/MSG TFES reviewed and updated its draft 4th Release of the European harmonised standard for IMT-2000 (EN 301 908), after receiving a number of Public Enquiry comments. The standards will now go for Technical Body approval and National Voting, before being published by ETSI.

The standards have been updated taking the most recent changes of the source specifications into account. For UTRA FDD BS (Part 3), UTRA TDD BS (Part 7), E-UTRA BS (Part 14) and E-UTRA Repeater (Part 15), CRs approved for the test specifications TS 25.141, TS 25.142, TS 36.141 and TS 36.143 are taken into account, in order to align with the 3GPP specifications. In this process, a few issues were discovered, leading to an implementation in the harmonised standards that differ from what is reflected in the respective 3GPP specifications. Those differences are outlined below.

1. Spurious emission part of Operating band unwanted emissions:
TFES received the LS from 3GPP TSG RAN in RP-090961 and implemented CR 085r2 to TS 36.104 on “LTE operating band unwanted emissions” accordingly. It was however noted for the 1.4 and 3 MHz masks that the -15 dBm/1 MHz emission level starts 10 MHz from the channel edge, which does not seem to be fully in line with the recommendations (Category B) in ITU-R Rec SM.329-10. In order to align with the rule that the out-of-band domain extends to 250% of the necessary bandwidth, the points where the ‑15 dBm/1 MHz limit starts are adjusted to 2.8 and 6 MHz respectively in Part 14 of the harmonised standard. (See Annex 1 to the present document)
2. Test tolerances for Operating band unwanted emissions:
The limits in European harmonised standards are based on the 3GPP test requirements, since the shared risk principle applies. For this reason, TFES also reviewed CR 091 to TS 36.141 on “LTE operating band unwanted emissions”. It was then noted that for the new LTE mask Option 2, there is no allowance for the test tolerance in the part of the mask that is not regulatory. In order to align with mask Option 1, which applies in Europe for E-UTRA bands 1, 7, 33, 34 and 38, the 3GPP agreed test tolerance of 1.5 dB has been added to the limits in the Out-of-band domain of the mask. (See Annex 1 to the present document)
3. Testing in case of Receiver diversity, Transmitter diversity and MIMO:
Public enquiry comments were received to TFES for both UTRA and E-UTRA regarding the wording on how transmitter tests apply in case of Transmit diversity and MIMO. The comment points out that the wording “both main and diversity transmitters antenna connectors” is not consistent with Transmit diversity or any transmission with more than two antennas, and would need a revision. TFES also noted that there is a similar wording for receiver diversity, but it is not consistently stated for UTRA and E-UTRA; For UTRA, all tests are applied for one antenna while tests apply for both antennas in case of E-UTRA.
TFES agreed to a modified wording that is consistently expressed for Receiver and Transmitter tests in both UTRA and E-UTRA, anticipating also requirements with more than two antennas. (See Annex 2 to the present document)
4. Repeater operating band unwanted emissions: TFES concluded that the operating band unwanted emission requirements presented in the LS (RP-090961) are applicable also to repeaters and have implemented the corresponding amendments in the LTE repeater part of the harmonised standard. (See Annex 3 to the present document.)
5. Stimulus signal for repeater operating band unwanted emission testing: The amended repeater operating band unwanted emission requirements affect the requirements on the repeater stimulus signal for this test. TFES introduced a new annex to the LTE repeater part of the harmonised standard in the absence of a suitable 3GPP reference. (See Annex 4 to the present document.)

TFES would like to inform 3GPP RAN WG4 about the above updates, in order to make it possible for 3GPP RAN WG4 to align 3GPP specifications with the European Harmonised Standards.
2. Date of Next TFES Meeting:

TFES Meeting #26 
2-3 December, 2009
TBD

ANNEX 1 
Extract from EN 301 908 Part 14: Operating band unwanted emissions
For E-UTRA BS operating in band 3 or 8, emissions shall not exceed the maximum levels specified in tables 4.2.2.2-1 to 4.2.2.2-3.

Table 4.2.2.2-1: General operating band unwanted emission limits
for 1,4 MHz channel bandwidth (E‑UTRA bands 3 and 8)
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 0,05 MHz
	0,015 MHz ( f_offset < 0,065 MHz 
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	30 kHz 

	0,05 MHz ( (f < 0,15 MHz
	0, 065 MHz ( f_offset < 0,165 MHz 
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	30 kHz 

	0,15 MHz ( (f < 0,2 MHz
	0,165MHz ( f_offset < 0,215MHz 
	-12,5 dBm
	30 kHz 

	0,2 MHz ( (f < 1 MHz
	0,215MHz ( f_offset < 1,015MHz
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	30 kHz 

	
	1,015MHz ( f_offset < 1,5 MHz 
	-24,5 dBm
	30 kHz 

	1 MHz ( (f ( 2,8 MHz 
	1,5 MHz ( f_offset < 3,3 MHz
	-11,5 dBm
	1 MHz 

	2,8 MHz ( (f ( (fmax
	3,3 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz 


Table 4.2.2.2-2: General operating band unwanted emission limits
for 3 MHz channel bandwidth (E‑UTRA bands 3 and 8)
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 0,05 MHz
	0,015 MHz ( f_offset < 0,065 MHz 
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	30 kHz 

	0,05 MHz ( (f < 0,15 MHz
	0, 065 MHz ( f_offset < 0,165 MHz 
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	30 kHz 

	0,15 MHz ( (f < 0,2 MHz
	0,165MHz ( f_offset < 0,215MHz 
	-12,5 dBm
	30 kHz 

	0,2 MHz ( (f < 1 MHz
	0,215MHz ( f_offset < 1,015MHz
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	30 kHz 

	
	1,015MHz ( f_offset < 1,5 MHz 
	-24,5 dBm
	30 kHz 

	1 MHz ( (f ( 6 MHz 
	1,5 MHz ( f_offset < 6,5 MHz
	-11,5 dBm
	1 MHz 

	6 MHz ( (f ( (fmax
	6,5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz 


Table 4.2.2.2-3: General operating band unwanted emission limits
for 5 MHz, 10 MHz, 15 MHz and 20 MHz channel bandwidth (E-UTRA bands 3 and 8)
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 0,2 MHz
	0,015MHz ( f_offset < 0,215MHz 
	-12,5 dBm
	30 kHz 

	0,2 MHz ( (f < 1 MHz
	0,215MHz ( f_offset < 1,015MHz
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	30 kHz 

	
	1,015MHz ( f_offset < 1,5 MHz 
	-24,5 dBm
	30 kHz 

	1 MHz ( (f ( [10 MHz] 
	1,5 MHz ( f_offset < 10,5 MHz
	-11,5 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10,5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz 


ANNEX 2 
Extract from EN 301 908 Part 3, 7 and 14: BS configurations

Receiver diversity

For the tests in clause 5 of the present document, the requirement applies at each receiver antenna connector. If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to apply the specified test signal at any one of the receiver antenna connectors, with the remaining receiver(s) disabled or their antenna connectors being terminated.

Transmit diversity and MIMO transmission

Unless otherwise stated, for the tests in clause 5, the requirement applies for each transmitter antenna connector. If the manufacturer has declared the transmitter paths to be equivalent, it is sufficient to measure the signal at any one of the transmitter antenna connectors, with the remaining antenna connector(s) being terminated.

ANNEX 3 
Extract from EN 301 908 Part 15: Operating band unwanted emisson
4.2.2
Operating band unwanted emissions

4.2.2.1
Definition

Unwanted emissions consist of out-of-band emissions and spurious emissions (ITU-R Recommendation SM.329‑10 [4]). Out of band emissions are emissions immediately outside the pass band bandwidth resulting from the modulation process and non-linearity in the transmitter, but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out-of-band emissions.
The out-of-band emissions requirement for repeater is specified both in terms operating band unwanted emissions and protection of the BS receiver in the uplink operating band. The operating band unwanted emissions define all unwanted emissions in the repeater operating band plus the frequency ranges 10 MHz above and 10 MHz below that band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

4.2.2.2
Limit

Emissions shall not exceed the maximum levels specified in the tables below, where:

· (f is the separation between the nominal pass band edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

· Nominal passband edge is the lowest and highest frequency of the pass band of the repeater.
· BWMeas is the measurement bandwidth.

· 
· BWPass band is the bandwidth of the repeaters pass band.

· f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

· f_offsetmax is the offset to the frequency 10 MHz outside the repeater operating band.

· (fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Unless otherwise stated, all requirements are measured as mean power (RMS).
This requirement applies to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

· without E‑UTRA input signal;
· with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel;
· with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
4.2.2.2.1
General operating band unwanted emissions

For E-UTRA FDD repeater operating in bands 3 or 8 emissions shall not exceed the maximum levels specified in tables 4.2.2.2.1-1 and 4.2.2.2.1-2. The measurements shall apply to both paths uplink and downlink of the Repeater.

Table 4.2.2.2.1-1: General operating band unwanted emission limits for repeater pass band 
lower than 5 MHz for (E-UTRA band 3 and 8)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < 0,2 MHz
	0,015 MHz  ( f_offset < 0,215 MHz
	-12,5 dBm
	30 kHz

	0,2 MHz ( (f < 1 MHz
	0,215 MHz ( f_offset < 1,015 MHz
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	30 kHz 

	
	1,015 MHz ( f_offset < 1,5 MHz
	-24,5 dBm
	30 kHz

	1 MHz ( (f < 2*BWPass band
	1,5 MHz ( f_offset < 
2* BWPass band + 0,5 MHz
	-11,5 dBm
	1 MHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + 0,5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1,4 MHz or 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-3 superseeds Table 4.2.2.2.1-1 for applicable frequency offsets.


Table 4.2.2.2.1-2: General operating band unwanted emission limits for repeater pass band 
5 MHz and above for (E-UTRA band 3 and 8)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < 0,2 MHz
	0,015 MHz  ( f_offset < 0,215 MHz
	-12,5 dBm
	30 kHz

	0,2 MHz ( (f < 1 MHz
	0,215 MHz ( f_offset < 1,015 MHz
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	30 kHz 

	
	1,015 MHz ( f_offset < 1,5 MHz
	-24,5 dBm
	30 kHz

	1 MHz ( (f < 10 MHz
	1,5 MHz ( f_offset < 
10,5 MHz
	-11,5 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10,5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.

NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1,4 MHz or 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-3 superseeds Table 4.2.2.2.1-2 for applicable frequency offsets.


Table 4.2.2.2.1-3: Conditional operating band unwanted emission limits for (E-UTRA band 3 and 8)
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 0,05 MHz
	0,015 MHz ( f_offset < 0,065 MHz 
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	30 kHz 

	0,05 MHz ( (f < 0,15 MHz
	0,065 MHz ( f_offset < 0,165 MHz 
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	30 kHz 

	0,15 MHz ( (f < 0,2 MHz
	0,165 MHz  ( f_offset < 0,215 MHz
	-12,5 dBm
	30 kHz 

	NOTE: 
Frequencies and bandwidth are given in MHz.



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	


For E-UTRA FDD repeater operating in bands 1 and 7 emissions shall not exceed the maximum levels specified in tables 4.2.2.2.1-3 and 4.2.2.2.1-4. The measurements shall apply to both paths uplink and downlink of the Repeater.

Table 4.2.2.2.1-4: General operating band unwanted emission limits 
for repeater pass band lower than 5 MHz (E‑UTRA bands 1 and 7)

	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWPass band
	BWMeas/2 ( f_offset < BWPass band + BWMeas/2
	[
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 + 1,5 dB
	100 kHz 

	BWPass band( (f < 2*BWPass band
	BWPass band + BWMeas/2 ( f_offset < 
2* BWPass band + BWMeas/2
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	2*BWPass band ( (f ( (fmax
	2* BWPass band + BWMeas/2 ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1,4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-6 superseeds Table 4.2.2.2.1-4 and Table 4.2.2.2.1-5 for applicable frequency offsets.
NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-7 superseeds Table 4.2.2.2.1-4 and Table 4.2.2.2.1-5 for applicable frequency offsets.


Table 4.2.2.2.1-5: General operating band unwanted emission limits 
for repeater pass band 5 MHz and above (E-UTRA bands 1 and 7)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0,05 MHz ( f_offset < 5,05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5,05 MHz ( f_offset < 10,05 MHz
	-12,5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10,5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1,4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-6 superseeds Table 4.2.2.2.1-4 and Table 4.2.2.2.1-5 for applicable frequency offsets.
NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 4.2.2.2.1-7 superseeds Table 4.2.2.2.1-4 and Table 4.2.2.2.1-5 for applicable frequency offsets.


Table 4.2.2.2.1-6: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 1,4 MHz 

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1,05 MHz
	0,05 MHz ( f_offset < 1,1 MHz
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	100 kHz 


Table 4.2.2.2.1-7: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 3 MHz

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1,05 MHz
	0,05 MHz ( f_offset < 1,1 MHz
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	100 kHz 


ANNEX 4 
Extract from EN 301 908 Part 15: Annex C
Annex C (normative):
Repeater stimulus signal spectral purity requirements

The reference channels or test models constituting the repeater stimulus signal shall fulfil the spectral purity requirements defined by Table C-1, where;

-
the reference spectral density shall be taken 200 kHz off the carrier centre frequency with an integration bandwidth of 30 kHz.

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
-
the minimum spectral density suppression is related to the reference spectral density.

Table C-1 Repeater stimulus signal spectral purity requirements
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < 0,15 MHz
	0,015 MHz  ( f_offset < 0,165 MHz
	-40 + 20*( f_offset -0,015) dBc
	30 kHz

	0,15 MHz ( (f < 0,2 MHz
	0,165 MHz  ( f_offset < 0,215 MHz
	-37 dBc
	30 kHz

	0,2 MHz ( (f < 1 MHz
	0,215 MHz ( f_offset < 1,015 MHz
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	30 kHz 

	
	1,015 MHz ( f_offset < 1,5 MHz
	-106 dBm
	30 kHz

	1 MHz ( (f < 2,8 MHz
	1,5 MHz ( f_offset < 
2,85 MHz
	-78 dBm
	1 MHz 

	2,8 MHz ( (f ( (fmax
	2,85 MHz ( f_offset < f_offsetmax 
	-80 dBm
	1 MHz

	NOTE: 
Frequencies and bandwidth are given in MHz
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