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1. [bookmark: _Toc295918861][bookmark: _Toc301278912]PURPOSE
The purpose of this report is to identify the interference situations that occur between IMT systems deployed in the 800MHz band (825-845MHz & 870-890MHz) and GSM / IMT systems deployed in the 900MHz band (890-915MHz & 935-960MHz) and to describe the management strategies that have been used to manage such interference.  The report also provides a means of determining the isolation required between IMT base transmitters and GSM base receivers to minimise interference between these systems due to receiver blocking and intermodulation.  It replaces the existing Compatibility Assessment Report (SPP 2-1997) focused on the protection of GSM services from 800MHz AMPS and should be read in conjunction with the new version of the Radiocommunications Advisory Guidelines (Protection of Apparatus –Licensed Receiver – 800MHz Band).
2. [bookmark: _Toc295918862][bookmark: _Toc301278913]BACKGROUND
The 900MHz Band Plan originally allocated the bands 870-890MHz and 825-845MHz to the AMPS service.  Since the final shutdown of this service in January 2000, these bands have been used to deliver CDMA and IMT technology mobile services.  The base transmit band at 870-890MHz is immediately adjacent the 900MHz base receive band from 890-915MHz used by the GSM service.  The overall spectrum arrangements including current operators are shown in Figure 1 below.

[image: ]
Figure 2.1.  Spectrum Arrangements for IMT and GSM in the 900MHz Band.

It is not usual spectrum planning practice to allocate adjacent or very close bands of spectrum to services in this way; that is, with opposite transmit / receive designations (opposite site sense), as particularly difficult interference situations arise.  This arrangement stems from the original use of the band.  In Australia the situation has been successfully managed in the existing carrier framework by a combination of regulatory and technical strategies.




3. [bookmark: _Toc295918863][bookmark: _Toc301278914]INTERFERENCE MANAGEMENT FRAMEWORK
The interference situations are:
· 900MHz mobile transmitters interfering with 800MHz mobile receivers; and
· IMT base transmitters interfering with GSM base receivers.
3.1. [bookmark: _Toc295918864][bookmark: _Toc301278915]900MHz Mobile Transmitters to 800MHz Mobile Receivers
3.1.1. [bookmark: _Toc295918865][bookmark: _Toc301278916]Results of Mobile Station to Mobile Station Probabilistic Studies
[bookmark: _Toc295918871]The interference mechanism here between mobile transmitters and receivers that are within close proximity is usually one of overloading (blocking) of a susceptible handset from a nearby GSM or IMT mobile handset transmitter.  This can occur even when the operating frequencies are reasonably well separated, but may be more severe as the frequencies become closer.
Previous investigations of this type of blocking interference involving older technologies (GSM and AMPS) found that the susceptibility of any particular handset varied significantly from severe to hardly noticeable – where handsets with superior front-end performance and selectivity performed better.  Given usage of the 800MHz band by new IMT technologies and usage of the 900MHz band by both GSM and IMT technologies, it is appropriate to revise the interference scenarios for these new technologies.
Recent deterministic studies which compared the received power from a nearby mobile transmitter to IMT receiver blocking thresholds revealed that significant separations of up to 250m may be required between the units.  Considering the transient nature of mobile stations with varying transmit times and use of other factors such as power control, such deterministic results would not seem to be the best representation of potential interference.
A preferred approach is to conduct probabilistic interference studies on an adjacent channel basis using distributions for the receiving victim mobile and transmitting interferer mobile devices.  In this scenario the carrier power levels and interference power levels are calculated over the respective propagation paths for comparison with a C/I requirement such that the maximum probability of interference is inclusive of both blocking interference between the stations and reference level interference.
Monte Carlo studies performed by the 3GPP standards group investigated probabilistic interference between FDD and TDD mobile stations, and between TDD and TDD mobile stations.  The mode of operation between these systems could be considered to be equivalent to the current situation where there are mobile stations receiving in the 870-890MHz band and mobile stations transmitting in the 890-915MHz band on adjacent channels – and so the results are indicative as to the level of interference that may be expected.  The details of the methodology and parameters used in the studies are documented in 3GPP TR 25.942 Radio Frequency (RF) System Scenarios.
Main aspects of the study include:
· Minimum separation distances of 5m for outdoor deployment and 1m for indoor deployment.
· Calculation of ACIR using ACLR drawn from spectral masks and ACS drawn from receiver filtering.  The study states 5MHz carrier spacing, however, use of ACIR is appropriate for adjacent channel separations at less than this for adjacent GSM to EUTRA/UTRA mobile stations.
· Use of C/I based power control.
· Use of real filter characteristics.
· Cell radii at 500mm and 2000m.
· Operating frequency of 1920MHz.



The key results are replicated here in Tables 3.1 and 3.2.
	Scenario
	Cell Radius
	Mode
	Power Control
	Probability that C/I  less than requirement:

	FDD MS to TDD MS
	500m
	Macro to Macro, real filter
	C/I based
	2.4%

	
	2000m
	Macro to Macro, real filter
	C/I based
	0.5%


Table 3.1.  Results from TR 25.942 (C/I Requirement: -5.6dB, which may represent the C/I requirement for a QPSK modulation and coding scheme at the cell edge.)

	Scenario
	Cell Radius
	Mode
	Power Control
	Probability that C/I less than requirement

	TDD MS to TDD MS
	500m
	Macro to Macro, real filter.
	C/I based
	0.03%

	
	2000m
	Macro to Macro, real filter.
	C/I based
	0.2%


Table 3.2.  Results from TR 25.942 (C/I Requirement: -5.6dB, which may represent the C/I requirement for a QPSK modulation and coding scheme at the cell edge.)
Whilst these studies have been conducted at the frequency of 1920MHz they provide useful indicative results for translation to 890MHz frequencies.  Using free space loss the difference in path loss at frequencies of 1920MHz and 890MHz is not more than 7dB which corresponds to an increase in cell radius out to 4300m for the latter frequency.  It can be seen then see that for the FDD/TDD results above that the interference probability decreases from 2.4% to 0.5% for 2000m and 500m cell radii, and so it could be expected that for a 4300m cell the interference probability would also be very low at less than 1%.  For the TDD/TDD results, the interference probability increases from 0.03% to 0.2%, however, for a 4300m cell it may also be expected that the interference probability would be very low at less than 1-2%.
Included in the 3GPP results are indicative capacity reductions plots for interfering TDD MS to TDD MS systems.  The plots here are reproduced from specification TR 25.942 and show that interference is not expected to cause problematic capacity reduction when the ACIR between mobile stations is greater than 30dB.  In the first plot for synchronised operators, the capacity reduction is less than approximately 5% (worst case) for an ACIR of 30dB.  In the second plot capacity reduction is approximately 2.2% for an ACIR of 30dB.  A quote from the study states that “Downlink performances are not influenced very much by the presence of a second operator.”


Synchronised TDD MS to TDD MS
[image: ]
Figure 3.1 Relationship between ACIR and capacity loss for speech in the downlink.  (Blue shows the intermediate case and red shows the worst case.) (From specification TR 25.942)

Non-synchronised TDD MS to TDD MS
[image: ]
Figure 3.2 ACIR MS to MS and system capacity loss in the downlink. (From specification TR 25.942)



3.2. [bookmark: _Toc301278917]IMT Base Transmitters to GSM Base Receivers
Over the 890MHz band edge between the lower 800MHz base transmit segment and the upper 900MHz base receive segment there is potential for interference between IMT base transmitters and GSM base receivers.  Potential interference takes the following forms:
1. Adjacent channel interference where there is line of sight over the interference path from high site to high site.  This is estimated on a deterministic basis of received power levels and from which new non-spurious out-of-band emission requirements are derived.
2. Receiver blocking and intermodulation product interference for co-sited systems.
3.2.1. [bookmark: _Toc295918872][bookmark: _Toc301278918]Adjacent Channel Interference: Results of Deterministic Studies
Investigations into this scenario involved the calculation of received interference power arriving at a GSM base station receiver from an IMT base transmitter.  The main purpose of these studies was to determine the effect of any potential increase in out-of-band emissions from 800MHz transmitters on 900MHz receivers.  Results of these studies and proposed new emission limits at the 890MHz frequency boundary are set out in TLG Discussion Paper No.1.
3.2.2. [bookmark: _Toc295918873][bookmark: _Toc301278919]Receiver Blocking and Intermodulation Products Interference
3.2.2.1. [bookmark: _Toc295918874][bookmark: _Toc301278920]GSM Base Receiver Characteristics
The two major characteristics that cause site based GSM base receiver interference are blocking and intermodulation.  Blocking is caused by the presence of high level RF power appearing at the receiver input causing the receiver to overload.  Two or more higher level IMT signals appearing at the receiver input can mix in the receiver and produce intermodulation products that fall on the desired GSM receive channel.  In both cases the receiver can become de-sensitised.  Sufficient isolation between IMT transmitters and GSM receivers is required in order to reduce the receiver generated blocking and intermodulation interference to an acceptable level.  This may be achieved by increasing the antenna separation both horizontally and vertically, through use of additional GSM receive filtering, or by reducing IMT base transmitter power.
3.2.2.2. [bookmark: _Toc295918875][bookmark: _Toc301278921]GSM Base Receiver Blocking Characteristics
The GSM receiver blocking performance stated in 3GPP TS 45.005, specifies that reference sensitivity performance should be obtained, with the wanted signal 3dB above the reference sensitivity level in the presence of an unwanted blocking carrier.  The blocking levels specified in 45.005 are given below.
Table 3.3
	In-Band (870-925MHz)
	Level (dBm)

	600kHz<=|f-fo|<=800kHz
	-26

	800kHz<=|f-fo|<=1.6MHz
	-16

	1.6MHz<=|f-fo|<3MHz
	-16

	3MHz<=|f-fo|
	-13

	Out-of-Band
	Level (dBm)

	0.1-870MHz
	8

	925-12750MHz
	8


3.2.2.3. [bookmark: _Toc295918876][bookmark: _Toc301278922]GSM Base Receiver Intermodulation Characteristics
The GSM base receiver intermodulation performance requirement is also stated in document 3GPP TS 45.005.  It specifies that the 3rd order intermodulation term generated by two interfering signals at -43dBm causing a 3dB degradation in receiver sensitivity.  That is, the level of two signals appearing at the receiver input must be kept below -43dBm in order to avoid receiver generated intermodulation interference when the receiver wanted signal is at reference sensitivity of -104dBm.  These requirements are set out in the table below.
	Signals
	Level

	Useful Signal
	-101dBm for a GMSK modulated signal at frequency fo.  (At a minimum signal level of 3db above reference sensitivity.)

	Unwanted Signal
	-43 dBm for a continuous static sine wave at frequency f1.

	Unwanted Signal
	-43 dBm for a 148-bit sub-sequence of the 511 pseudo random sequence defined in CCITT Rec O.153 with GMSK modulation at frequency f2.


Table 3.4.  Receiver Intermodulation Performance Levels.
Where the frequency constraints are fo = 2*f1-f2 and |f2-f1| = 800kHz.

3.2.2.4. [bookmark: _Toc295918877][bookmark: _Toc301278923]Systems Assumptions
The following assumptions are made for the purposes of calculating the required isolation between the transmitting IMT system and receiving GSM system.
· The minimum separation between IMT transmit to GSM receive antennas is 20m.  This assumption is made because at distances less than this the antenna radiation is in the near field and isolation is not easily determined (empirical data is required).
· Only 2-signal 3rd order intermodulation products are considered in the intermodulation analysis.  This assumption has been made as the performance of a GSM base receiver with more than two off-channel signals is not specified not accurately known.  The effects of multi-signal third order products can be approximated using the sum of powers method described in the Receiver Intermodulation section of this report with an appropriate correction factor added.  Higher order intermodulation terms are not considered as they will be at a lower level than the 3rd order term.  It is assumed that any isolation technique (filtering) will also reduce the power in higher order terms accordingly.
· The transmit and receive antennas are at the same height and pointing directly at each other with each antenna seeing full gain.  Antenna discrimination due to the vertical or horizontal radiation pattern of either the transmit or receive antennas is assumed to be worst case, (that is no angular discrimination).
· Free space propagation applies between the IMT base station transmitter and the GSM base station receiver.
· IMT base transmitter and GSM base receiver are located at high site, between which there is potential line of sight.
· Receiver blocking and intermodulation product generation occur at short distances.
· GSM system planned to operate with a carrier to interference ratio (C/I) of 9dB.
· GSM base receiver protected from interference for at least 95% of the time.
· GSM base receiver typical antenna gain of 18dBi.
· GSM base receiver typical feeder loss of 5dB.
· GSM base receiver sensitivity level of -104dBm as per specification TS45.005.
· GSM base receiver IF bandwidth of 200kHz
· GSM base receiver filter attenuation as specified in Appendix A of this report.
· The reference point of all receive signal levels is the BSS receiver antenna connector.

3.2.2.5. [bookmark: _Toc295918878][bookmark: _Toc301278924]Interference Calculations
The following arrangement is used to model the path between the IMT base station in the 800MHz band and the GSM base station in the 900MHz band.

[image: ]

Figure 3.3.  IMT Base Transmit to GSM Base Receive Model

Calculations of the study are based on the following link budget equation:

· Pr = receive signal level in dBm.
· EIRP = transmitter radiated power in dBm.
· Lp = path loss between transmit and receive antennas in dB.
· Gt = transmit antenna dBi.
· Gr = receive antenna in dBi.
· Lf = receive feeder loss in dB.
· Lfilt = receiver filter attenuation in dB
· f = Frequency in MHz.
· d = distance in km.
Where propagation is calculated the standard free space loss equation:




3.2.2.6. GSM Base Station Isolation Requirements Due to Receiver Blocking
Using the Equation 1 the required isolation is calculated by substituting the GSM blocking levels for the term Pr.  The configuration of the GSM base receiver includes 18dBi for the antenna gain and 5dB for the feeder losses.
600kHz <= |f-fo| < 800kHz;  -26dBm = EIRP – Lp +18dBi – 5dB – Lfilt; or Lp = EIRP – Lfilt + 39 (dBm)
800kHz <= |f-fo| < 1.6MHz;  -16dBm = EIRP – Lp + 18dBi – 5dB - Lfilt; or Lp = EIRP – Lfilt + 29 (dBm)
1.6MHz <= |f-fo| < 3.0MHz;  -16dBm = EIRP – Lp + 18dBi – 5dB - Lfilt; or Lp = EIRP – Lfilt + 29 (dBm)
3.0 MHz <= |f-fo|;  	    -13dBm = EIRP – Lp + 18dBi – 5dB - Lfilt; or Lp = EIRP – Lfilt + 26 (dBm)
A plot of isolation (Lp) versus frequency for a standard +43dBm transmit power in the IMT base station is graphed below in Figure A.  Again with an 18dBi antenna and 5dB of feeder/combiner losses for the transmitting base station the EIRP is 56dBm per 5MHz channel.  The chart can be used to determine isolation requirements between IMT transmit antenna and GSM base receive antenna for other transmit power by scaling.

Figure 3.4.  Isolation requirement for receiver blocking.



3.2.2.7. [bookmark: _Toc295918880][bookmark: _Toc301278925]Maximum IMT Base Station EIRP to Avoid Blocking in a Standard GSM Base Station Receiver
A plot of EIRP versus frequency is given in Figure B below for a number of distance separations between 20m and 1000m.  The plot assumes free space propagation conditions and does not include the additional isolation due to the transmit or receive antenna vertical radiation pattern.  Also shown in this plot is the existing Out-of-Area EIRP limit of 59dBm/30kHz (or 81dBm/5MHz) for transmitting stations in the 870-890MHz band which applies regardless of the separation between the stations.

Figure 3.5.  Maximum EIRP for avoidance of receiver blocking.




3.2.2.8. [bookmark: _Toc295918881][bookmark: _Toc301278926]GSM Base Station Isolation Due to Receiver Intermodulation
The isolation required due to receiver intermodulation can be calculated using the equation (1) by substituting the 3GPP TS 45.005 specified intermodulation limit of -43dBm for the term Pr.
-43dBm = EIRP – Lp + 18dBi – 5dB – Lfilt; or Lp = EIRP – Lfilt + 56
A plot of isolation (Lp) versus frequency for a transmit power for a standard IMT base station of +43dBm per 5MHz channel is given in Figure C below.  The chart can be used to determine isolation requirements between an IMT transmit antenna and GSM base receive antenna due to 2-signal 3rd order receiver intermodulation for other transmit powers through scaling.


Figure 3.6  Isolation requirement for receiver intermodulation.




3.2.2.9. [bookmark: _Toc295918882][bookmark: _Toc301278927]Maximum IMT Base Station EIRP to Avoid Receiver Intermodulation Interference in a Standard GSM Base Station Receiver
A plot of EIRP versus frequency is given in Figure D below for a number of distance separations from 20m to 1000m.  The plot assumes free space propagation conditions and does not include additional isolation due to the transmit and receive antenna vertical radiation pattern.  Again shown in this plot is the Out-of-Area EIRP limit of 59dBm/30kHz (or 81dBm/5MHz) for transmitters operating in the 870-890MHz band.

Figure 3.7.  Maximum EIRP for avoidance of intermodulation interference.

4. [bookmark: _Toc295918883][bookmark: _Toc301278928]SUMMARY
The 800MHz spectrum licensing technical framework manages interference between digital IMT services in the 800MHz band and digital GSM cellular services in the 900MHz band.  In addition to this framework, this compatibility evaluation includes guidance on the isolation levels required to minimise the incidence of receiver blocking and intermodulation interference to GSM services.  The fitting of filters at base stations in addition to those used in normal configurations is necessary to:
· comply with the non-spurious out-of-band emissions limits of the 800MHz technical framework as so avoid adjacent channel interference,
· avoid receiver blocking in GSM base receivers,
· avoid intermodulation interference in GSM base receivers, and thus,
· optimise the spectrum utilisation for both IMT technologies in the 800Mhz band and GSM technologies in the 900MHz band.
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[bookmark: _Toc295918884][bookmark: _Toc301278933]APPENDIX A
[bookmark: _Toc295918885][bookmark: _Toc301278934]A1.  GSM Base Station Receiver Filter Response
Set out below is the GSM base station receiver filter response originally supplied by Telstra in their document DCR 0161 “Protection of Existing GSM and AMPS Services from Interference from 800MHz Proposed Spectrum Licence Band Services”, Issue 03, 6th April 1997.  This filter mask is used to derive isolation requirements for GSM base receiver blocking and intermodulation performance.

Figure A1.  GSM Base Receiver Filter Response.
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20m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	18.45448563421899	18.452542415537877	28.452532649521981	29.450588993818691	30.445703516644969	30.444726091376623	30.444716316568478	33.440815290032766	53.435924310885532	69.431030576101648	72.431020785869109	73.421234827191483	74.411428018384044	75.401610124676722	76.891781120982088	78.381940982127404	79.872089682853996	81.362227197818157	83.352353501588155	85.342468568647007	87.332572373389027	89.322664890122752	91.312746093066536	92.802815956352248	94.292874454021558	95.782921560027773	97.272957248233979	98.762981492413559	50m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	26.413285807659733	26.411342588978659	36.411332822962812	37.409389167259363	38.404503690085761	38.403526264817394	38.403516490009252	41.399615463473495	61.39472448432619	77.389830749542455	80.389820959309645	81.380035000632219	82.370228191824566	83.3604102981176	84.850581294422639	86.340741155567954	87.830889856294746	89.321027371258879	91.311153675029217	93.301268742087757	95.291372546830019	97.281465063563502	99.271546266507485	100.76161612979318	102.25167462746242	103.74172173346851	105.23175742167473	106.72178166585434	100m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	32.433885720939358	32.431942502258295	42.431932736242395	43.429989080539059	44.425103603365386	44.42412617809704	44.424116403288878	47.420215376753163	67.4153243976059	83.410430662822094	86.410420872589143	87.400634913911873	88.390828105104319	89.381010211397097	90.871181207702449	92.361341068847764	93.851489769574584	95.341627284538674	97.331753588308814	99.321868655367396	101.3119724601097	103.30206497684313	105.2921461797871	106.78221604307269	108.27227454074206	109.76232164674816	111.2523573349541	112.74238157913395	200m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	38.454485634218891	38.452542415537948	48.452532649522063	49.450588993818613	50.445703516645004	50.444726091376545	50.444716316568503	53.440815290032759	73.435924310885511	89.431030576101648	92.431020785869109	93.421234827191483	94.411428018384029	95.401610124676722	96.891781120982088	98.381940982127404	99.872089682853996	101.36222719781814	103.35235350158818	105.34246856864702	107.33257237338907	109.32266489012275	111.31274609306649	112.80281595635228	114.29287445402154	115.78292156002777	117.27295724823398	118.76298149241346	500m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	46.413285807659726	46.411342588978698	56.411332822962812	57.409389167259363	58.404503690085761	58.403526264817394	58.403516490009252	61.399615463473495	81.394724484326446	97.389830749542455	100.38982095930966	101.38003500063218	102.37022819182457	103.3604102981176	104.8505812944227	106.34074115556801	107.83088985629473	109.32102737125888	111.31115367502922	113.30126874208776	115.29137254683008	117.2814650635635	119.27154626650747	120.76161612979318	122.25167462746242	123.74172173346851	125.23175742167473	126.72178166585434	1000m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	52.433885720939358	52.431942502258295	62.431932736242395	63.429989080539059	64.425103603365514	64.424126178097097	64.424116403288892	67.420215376753049	87.4153243976059	103.41043066282209	106.41042087258914	107.40063491391186	108.39082810510438	109.38101021139722	110.87118120770248	112.36134106884776	113.85148976957458	115.34162728453865	117.33175358830881	119.32186865536742	121.3119724601097	123.30206497684313	125.2921461797871	126.78221604307269	128.27227454074179	129.76232164674815	131.25235733495441	132.74238157913396	EIRP Limit	890	889.6	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	870	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	Frequency Offset from GSM Channel Centre (MHz)
Max EIRP 
dBm/5Mhz
GSM Base Station Requirement for Receiver Intermodulation
56dBm/5MHz EIRP	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	112	112	112	111	110	110	110	107	87	71	71	70	69	68	66.5	65	63.5	62	60	58	56	54	52	50.5	49	47.5	46	44.5	Frequency Offset from GSM Channel Centre (MHz)
Isolation 
(dB)
Maximum EIRP IMT Base to GSM Base Rx to Avoid Intermodulation Interference
20m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	1.4544856342189902	1.4525424155379554	1.4525326495220618	2.4505889938186836	3.4457035166450192	3.4447260913766766	3.4447163165685097	6.4408152900327664	26.435924310885525	42.431030576101712	42.431020785868895	43.421234827191476	44.411428018384044	45.401610124676722	46.891781120982095	48.381940982127375	49.872089682854195	51.362227197818093	53.352353501588304	55.342468568646879	57.332572373389333	59.322664890122752	61.312746093066679	62.802815956352305	64.292874454021558	65.782921560027773	67.272957248233979	68.762981492413559	50m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	9.4132858076597348	9.4113425889787017	9.4113328229628053	10.409389167259434	11.404503690085766	11.403526264817422	11.403516490009276	14.399615463473499	34.39472448432619	50.389830749542377	50.389820959309539	51.380035000632148	52.370228191824779	53.360410298117472	54.850581294422824	56.340741155568047	57.830889856294853	59.321027371258829	61.311153675029054	63.301268742087757	65.291372546830019	67.281465063563502	69.271546266507485	70.761616129793097	72.251674627462421	73.741721733468509	75.231757421674729	76.721781665854309	100m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	15.433885720939358	15.431942502258323	15.43193273624243	16.429989080539013	17.425103603365304	17.424126178097026	17.424116403288878	20.420215376753099	40.4153243976059	56.410430662822044	56.41042087258927	57.400634913911858	58.390828105104404	59.381010211397005	60.871181207702321	62.3613410688477	63.851489769574449	65.341627284538674	67.331753588308814	69.321868655367396	71.3119724601097	73.302064976843113	75.292146179787082	76.782216043072694	78.272274540742046	79.762321646748163	81.252357334954056	82.742381579133948	200m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	21.45448563421899	21.452542415537874	21.45253264952197	22.450588993818691	23.445703516644965	23.444726091376616	23.444716316568471	26.440815290032759	46.435924310885532	62.431030576101712	62.431020785868895	63.421234827191476	64.411428018384029	65.401610124676722	66.891781120982088	68.381940982127404	69.872089682853996	71.362227197818143	73.352353501588155	75.342468568647007	77.332572373389027	79.322664890122752	81.312746093066494	82.802815956352248	84.292874454021558	85.782921560027773	87.272957248233979	88.762981492413559	500m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	29.413285807659733	29.411342588978659	29.411332822962763	30.409389167259434	31.404503690085729	31.403526264817412	31.40351649000921	34.399615463473495	54.39472448432619	70.389830749542455	70.389820959309645	71.380035000632219	72.370228191824538	73.3604102981176	74.850581294422653	76.340741155567954	77.830889856294746	79.321027371258879	81.311153675029217	83.301268742087757	85.291372546830019	87.281465063563502	89.271546266507471	90.761616129793097	92.251674627462421	93.741721733468509	95.231757421674729	96.721781665854309	1000m	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	35.433885720939358	35.431942502258295	35.431932736242395	36.429989080539059	37.425103603365386	37.42412617809704	37.424116403288878	40.420215376753163	60.4153243976059	76.410430662822094	76.410420872589143	77.400634913911873	78.390828105104319	79.381010211397097	80.871181207702449	82.361341068847764	83.851489769574584	85.34162728453866	87.331753588308814	89.321868655367396	91.3119724601097	93.302064976843113	95.292146179787082	96.782216043072694	98.272274540742046	99.762321646748163	101.2523573349541	102.74238157913395	EIRP Limit	890	889.6	889.59900000000005	889.40000000000009	889.399	889.2	888.7	888.6	888.59900000000005	888.2	887.7	887.2	887.19900000000052	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	870	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	81	Frequency Offset from GSM Channel Centre (MHz)
Max EIRP 
dBm/5Mhz
GSM Base Station Receiver Filter Response
Neg Attenuation (dB) 	>	-1 	&	 	<	 0	889.2	888.7	888.2	887.7	887.2	886.2	885.2	884.2	883.2	882.2	881.2	880.2	879.2	878.2	877.2	876.2	875.2	874.2	873.2	872.2	871.2	870.2	-1	-2	-5	-25	-41	-42	-43	-44	-45.5	-47	-48.5	-50	-52	-54	-56	-58	-60	-61.5	-63	-64.5	-66	-67.5	Frequency Offset from GSM Channel Centre (MHz)
Attenuation (dB)
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