Page 1



3GPP TSG-RAN WG4 meeting #55  
 R4-101891
Montreal, Canada, 10-14 May, 2010


Source:
Ericsson

Title:
TS 37.141: TP for Co-existence with services in adjacent frequency bands
Agenda item:
6.1.5
Document for:
Approval
Background and discussion
For UTRA FDD, there is a regional requirement in Clause 6.6.3.6 of TS 25.104 that applies regionally for “Co-existence with services in adjacent frequency bands” in Bands 1, 2, 3 and 7. The requirement is based on an ECC study for co-existence with satellite services in Band 1 and should be restricted to that band. The same requirement applies regionally for MSR Base Stations, but is missing in TS 37.104.

The requirement is for UTRA listed as “spurious emissions”, but is specified for the frequency range of 5-10 MHz from the operating band edges. With the definitions for MSR BS, it falls within the definition of operating band unwanted emissions. The limits are therefore added as a new subclause under 6.6.2. Only limits for Band 1 are included.
The corresponding CR to TS 37.104 is in [1].
Proposal

It is proposed that the attached text proposal is included in TS 37.141.
References

[1]
R4-101890, “Co-existence with services in adjacent frequency bands”, CR to TS 37.104, Ericsson.

TEXT PROPOSAL:

4.3
Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements, or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation.

Table 4.3-1lists all requirements in the present specification that may be applied differently in different regions. There are additional regional requirements that may apply for single-RAT operation of an MSR BS. These are referenced from the present specification, but listed in the specification for the RATs concerned [2][3][4][5].
Table 4.3-1: List of regional requirements
	Clause number
	Requirement
	Comments

	4.5
	Operating bands and Band Categories
	Some bands may be applied regionally.

	[6.2.2]
	Base station output power
	These requirements apply in Japan for an E-UTRA BS operating in band 34.

	[6.6.1.1]
	Mandatory requirements (spurious emissions)
	Category A limits are mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [13] apply.  Category B limits are mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [13] apply.

	[6.6.1.3]
	Additional spurious emissions requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the MSR BS operating band.

	[6.6.1.3]
	Additional spurious emissions requirements
	In addition to the requirements in subclauses [6.6.1.1], [6.6.1.2] and [6.6.1.3], the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	[6.6.1.4]
	Co-location (spurious emissions)
	These requirements may be applied for the protection of other BS receivers when a BS operating in another frequency band is co-located with any BS.

	6.6.2.5.4.1
	Additional requirements (Operating band unwanted emissions)
	In addition to the requirements in subclauses [6.6.2.1] and [6.6.2.2], the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied and under the conditions declared by the manufacturer.

	6.6.2.5.4.2
	Unsynchronized operation for BC3 (Operating band unwanted emissions)
	The requirements for unsynchronized TDD co-existence may apply regionally.

	6.6.2.5.4.3
	Protection of DTT (Operating band unwanted emissions)
	The requirements for protection of DTT may apply regionally.

	6.6.2.5.4.4
	Co-existence with services in adjacent frequency bands (Operating band unwanted emissions)
	This regional requirement may be applied for the protection of systems operating in frequency bands adjacent to band 1 as defined in clause 4.5, in geographic areas in which both an adjacent band service and UTRA, E-UTRA and/or GSM/EDGE are deployed.

	6.6.3

	Occupied bandwidth
	The requirement may be applied regionally. There may also be regional requirements to declare the Occupied bandwidth according to the definition.

	[7.5.2]
	Co-location requirement (blocking)
	These requirements may be applied for the protection of the BS receiver when a BS operating in another frequency band is co-located with any BS.


6.6.2
Operating band unwanted emissions


6.6.2.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification, except for GSM/EDGE single RAT operation. The requirements in TS 45.005 [6] as defined in subclause 6.6.2.3 apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2. 
6.6.2.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.6.2.1, 6.6.2.2, 6.6.2.3 and 6.6.2.4.

6.6.2.3
Test purpose

This test measures the emissions of the MSR BS, close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation.

6.6.2.4
Method of test

For GSM/EDGE single-RAT requirements, the method of test is specified in TS 51.021 [11], applicable parts of subclause 6.5.1, 6.5.2, 6.6.2 and 6.12.

For other test requirements of operating band unwanted emissions, method of test described in subclause 6.6.2.4.1 and 6.6.2.4.2 applies. 
6.6.2.4.1
Initial conditions

Test environment: 


normal; see Annex [B.2].

RF channels to be tested: 
[BRFBW, MRFBW and TRFBW]; see subclause 4.9.1.
1) Connect the signal analyzer to the base station RF output port as shown in Annex [D.1.x].

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and to avoid e.g. carrier leakage, 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.
2) Detection mode: True RMS.
6.6.2.4.2
Procedure

1)
Set the BS to transmit a signal according to subclause 5.1 or 5.2 using the corresponding test models defined in subclause 4.9.2 at the manufacturer’s specified maximum output power.

2)
Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.

3)
Repeat the test for the remaining test cases with channel set-up according to subclause 5.1 or 5.2 and subclause 4.9.2.

6.6.2.5
Test requirement

6.6.2.5.1
Test requirements for Band Categories 1 and 3

For a BS operating in Band Category 1 or Band Category 3, emissions shall not exceed the maximum levels specified in Table 6.6.2.5.1-1 below, where:

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

-
f_offset is the separation between the RF bandwidth 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.

Table 6.6.2.5.1-1: Operating band unwanted emission mask (UEM) for BC1 and BC3
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum 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 

	(Note 1)
	1.015MHz ( f_offset < 1.5 MHz 
	-24.5 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-11.5 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 2)
	1 MHz 


NOTE 1:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 2:
The requirement is not applicable when (fmax < 10 MHz.
6.6.2.5.2 Test requirements for Band Category 2
For a BS operating in Band Category 2, emissions shall not exceed the maximum levels specified in Table 6.6.2.5.2-1 and 6.6.2.5.2-2 below, where:

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

-
f_offset is the separation between the RF bandwidth 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.

Table 6.6.2.5.2-1: Operating band unwanted emission mask (UEM) for BC2 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0 MHz ( (f < 0.2 MHz

(Note 1)
	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 

	(Note 4)
	1.015 MHz ( f_offset < 1.5 MHz 
	-24.5 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-11.5 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 5)
	1 MHz 

	NOTE 1: 
For operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.2.5-2 apply for 0 MHz ( (f < 0.15 MHz.


Table 6.6.2.5.2-2: Operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum 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 

	NOTE 2: 
The limits in this table only apply for operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge.


NOTE 3:
All limits in Table 6.6.2.5.2-1 are identical to the corresponding limits for Band Category 1 and 3.

NOTE 4:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 5:
The requirement is not applicable when (fmax < 10 MHz.
NOTE :
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex C.
6.6.2.5.3
Test requirements for GSM/EDGE single-RAT requirements
The following test requirements and the corresponding test method specified in TS 51.021 [11] apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2:

-
Spectrum due to the modulation and wide band noise, applicable parts of subclause 6.5.1.

-
Spectrum due to switching transients, applicable parts of subclause 6.5.2.

-
Emission requirement for frequency offsets of between 2 and 10 MHz outside relevant transmit band, applicable parts of subclause 6.6.2.

-
Intra BTS Intermodulation, applicable parts of subclause 6.12.

6.6.2.5.4
Test requirements for Additional requirements
6.6.2.5.4.1
Limits in FCC Title 47
In addition to the requirements in subclauses 6.6.2.5.1 and 6.6.2.5.2, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer. 

6.6.2.5.4.2
Unsynchronized operation for BC3 

In certain regions, the following requirements may apply to a TDD BS operating in BC3 in the same geographic area and in the same operating band as another TDD system without synchronisation. For this case the emissions shall not exceed -52 dBm/MHz in the downlink operating band except in:

-
The frequency range from 10 MHz below the lower RF bandwidth edge to the frequency 10 MHz above the upper RF bandwidth edge.

NOTE 1: 
Local or regional regulations may specify another excluded frequency range, which may include frequencies where synchronised TDD systems operate.

NOTE 2:
TDD base stations that are synchronized and operating in BC3 can transmit without these additional co-existence requirements.

6.6.2.5.4.3
Protection of DTT 

In certain regions the following requirement may apply for protection of DTT. For a BS operating in Band 20, the level of emissions in the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Ffilter according to Table 6.6.2.5.4-1, shall not exceed the maximum emission level PEM,N declared by the manufacturer. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain. 

Table 6.6.2.5.4-1: Declared emissions levels for protection of DTT

	Filter centre frequency, Ffilter
	Measurement bandwidth
	Declared emission level [dBm]

	Ffilter = 8*N + 306 (MHz); 
21 ≤ N ≤ 60
	8 MHz
	PEM,N


NOTE: 
The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in Annex G of TS 36.104 [5].

6.6.2.5.4.4
Co-existence with services in adjacent frequency bands

This requirement may be applied for the protection of systems operating in frequency bands adjacent to Band 1 as defined in clause 4.5, in geographic areas in which both an adjacent band service and UTRA, E-UTRA and/or GSM/EDGE are deployed.

The power of any spurious emission shall not exceed:

Table 6.6.2.4.4-1: Emissions limits for protection of adjacent band services

	Operating Band
	Frequency range
	Maximum Level
	Measurement Bandwidth

	1
	2100-2105 MHz
	-30 + 3.4 ( (f - 2100 MHz) dBm
	1 MHz 

	
	2175-2180 MHz
	-30 + 3.4 ( (2180 MHz - f) dBm
	1 MHz
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