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Reason for change:
(

- Improve consistency between BTS intermodulation requirements and MS intermodulation requirements (see GP-061606) whilst enabling the feasibility of multi carrier GSM transmitters.

- Improve consistency of the blocking requirements (see GP-061606) whilst enabling the feasibility of multi carrier GSM receivers.




Summary of change:
(

Clause 4.7, subclause 4.7.2 (Intra BTS intermodulation attenuation), part 4.7.2.1 (GSM 400, GSM 900, DCS 1800):

- Change the limit of the peak hold value of intermodulation components over a timeslot from –70 dBc to –60 dBc.

- Change the frequency range in which this value applies from values between 6 MHz and the edge of the relevant TX band to values between 1.2 MHz and the edge of the relevant TX band.

- Apply the requirements specified in subclause 4.2.1 only to frequency offsets between 600 kHz and 1.2 MHz.

Clause 5.1:

Change the blocking level values for BTS in the case of GSM 400, T-GSM 810, P-,E- and R-GSM 900 and align them with DCS 1800 and PCS 1900.




Consequences if 
(

not approved:
- Poor consistency between BTS intermodulation requirements and MS intermodulation requirements; multi carrier GSM transmitters operating at a reasonable output power are not feasible.

- Poor consistency of the BTS blocking requirements; multi carrier GSM receivers are not feasible.
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First modified section

4.7
Intermodulation attenuation

The intermodulation attenuation is the ratio of the power level of the wanted signal to the power level of an intermodulation component. It is a measure of the capability of the transmitter to inhibit the generation of signals in its non‑linear elements caused by the presence of the carrier and an interfering signal reaching the transmitter via the antenna, or by non linear combining and amplification of multiple carriers.

4.7.1
Base transceiver station

An interfering CW signal shall be applied to the transmit antenna port, within the relevant BTS TX band at a frequency offset of ( 800 kHz, and with a power level 30 dB below the power level of the wanted signal.

The intermodulation products shall meet the requirements in subclause 4.7.2.

4.7.2
Intra BTS intermodulation attenuation

In a BTS intermodulation may be caused by combining several RF channels or amplification of multiple carriers to feed a single antenna, or when operating them in the close vicinity of each other. The BTS shall be configured with each transmitter operating at the maximum allowed power, with a full complement of transceivers and with modulation applied. For the measurement in the transmit band the equipment shall be operated at equal and minimum carrier frequency spacing specified for the BSS configuration under test. For the measurement in the receive band the equipment shall be operated with such a channel configuration that at least 3rd order intermodulation products fall into the receive band.

4.7.2.1
GSM 400, GSM 900, DCS 1800

All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. The peak hold value of intermodulation components over a timeslot, shall not exceed– -60 dBc or ‑36 dBm, whichever is the higher, for frequency offsets between 1.2 MHz and the edge of the relevant Tx band measured in a 300 kHz bandwidth. 1 in 100 timeslots may fail this test by up to a level of 10 dB. For offsets between 600 kHz to 1.2 MHz the requirements and the measurement technique is that specified in subclause 4.2.1.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

4.7.2.2
MXM 850 and MXM 1900

The following requirements apply to MXM 850 and MXM 1900 BTSs which include ANSI-136 [TIA/EIA‑136‑C] 30 kHz carriers, in addition to the 200 kHz carriers specified in the present document. All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. The average value of intermodulation components, for frequency offsets > 1,2 MHz to the edge of the relevant Tx band, shall not exceed:

a) -60 dBc, measured in a 30 kHz bandwidth, relative to the average power of the 30 kHz channel carrier, measured in a 30 kHz bandwidth, using normal power averaging (per [TIA/EIA-136-C] part 280), and

b) -60 dBc, measured in a 200 kHz bandwidth, relative to the 200 kHz carrier average power, measured in a 300 kHz bandwidth and averaged over a timeslot.

In addition to the requirements of this section, the MXM 850 BTS and MXM 1900 BTS shall also comply with the applicable limits for spurious emissions established by the FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules for wideband PCS services [FCC Title 47 CFR Part 24] respectively.

NOTE 1:
In some areas, to avoid uncoordinated system impacts, it may be beneficial to use a more stringent value. 
-70 dBc rms is suggested.

NOTE 2:
For testing reasons, a MXM 1900 normal BTS fulfilling the PCS 1900 normal BTS requirements or a MXM 850 normal BTS fulfilling GSM 850 normal BTS requirements in this subclause may be considered fulfilling the requirements for MXM 1900 normal BTS or MXM 850 normal BTS respectively.

4.7.2.3
GSM 700, GSM 850 and PCS 1900

All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. For frequency offsets > 1,8  MHz to the edge of the relevant Tx band, measured in 300 kHz bandwidth the average value of intermodulation components over a timeslot shall not exceed ‑70 dBc relative to the per carrier power or ‑46 dBm, whichever is the higher. For offsets between 600 kHz and 1,8 MHz, the measurement technique and requirements are those specified in subclause 4.2.1, except for offsets between 1,2 MHz and 1,8 MHz, where the value of intermodulation components shall not exceed –70 dBc.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

In regions where additional protection between uncoordinated systems is required by national regulatory agencies, the intermodulation components for frequency offsets > 1,2 MHz may be up to –60 dBc, if not violating the national regulation requirements. In this case the PCS 1900, GSM 850 and GSM 700 BTS shall also comply with the applicable limits for spurious emissions established by the FCC rules for wideband PCS services [FCC Title 47 CFR Part 24], FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules for miscellaneous wireless communication services [FCC Part 27, Subpart C] respectively, or similar national requirements with comparable limits and rules.

4.7.3
Void

4.7.4
Mobile PBX (GSM 900 only)

In a mobile PBX intermodulation may be caused when operating transmitters in the close vicinity of each other. The intermodulation specification for mobile PBXs (GSM 900 only) shall be that stated in subclause 4.7.2.

Last modified section

5.1
Blocking characteristics

The blocking characteristics of the receiver are specified separately for in‑band and out‑of‑band performance as identified in the following tables.

Frequency
Frequency range (MHz)

band
GSM 900
E‑GSM 900
R-GSM 900


MS
BTS
BTS
BTS

in‑band
915 ‑ 980
870 ‑ 925
860 ‑ 925
856 - 921

out‑of‑band (a)
0,1 ‑ < 915
0,1 ‑ < 870
0,1 ‑ < 860
0,1 ‑ < 856

out‑of‑band (b)
N/A
N/A
N/A
N/A

out‑of band (c)
N/A
N/A
N/A
N/A

out‑of band (d)
> 980 ‑ 12,750
> 925 ‑ 12,750
> 925 ‑ 12,750
> 921 ‑ 12,750

Frequency

band 
Frequency range (MHz)

T-GSM 810


MS
BTS

in-band
831 to 886
786 to 831

out-of-band (a)
0,1 ‑ <831
0,1 ‑ <786

out-of-band (b)
N/A
N/A

out-of band (c)
N/A
N/A

out-of band (d)
> 886 ‑ 12,750
> 831 ‑ 12,750

Frequency

band
Frequency range (MHz)

T-GSM 900


MS
BTS

in-band
900 to 941
850 to 915

out-of-band (a)
0,1 to < 900
0,1 to < 850

out-of-band (b)
N/A
N/A

out-of band (c)
N/A
N/A

out-of band (d)
> 941 to 12,750
> 915 to 12,750

Frequency
Frequency range (MHz)

band
DCS 1 800


MS
BTS

in‑band
1 785 ‑ 1 920
1 690 ‑ 1 805

out‑of‑band (a)
0,1 ‑ 1705
0,1 ‑ < 1 690

out‑of‑band (b)
> 1 705 ‑ < 1 785
N/A

out‑of band (c)
> 1 920 ‑ 1 980
N/A

out‑of band (d)
> 1 980 ‑ 12,750
> 1 805 ‑ 12,750

Frequency
Frequency range (MHz)

band



PCS 1 900 MS
PCS 1 900 & MXM 1900 BTS

in‑band
1910 ‑ 2010
1830 - 1930

out‑of‑band (a)
0,1 ‑ < 1830
0,1 ‑ < 1830

out‑of‑band (b)
1830 ‑ < 1910
N/A

out‑of band (c)
> 2010 ‑ 2070
N/A

out‑of band (d)
> 2070 ‑ 12,750
> 1930 - 12,750

Frequency
Frequency range (MHz)

band



GSM 850 MS
GSM 850 & MXM 850 BTS

in‑band
849 ‑ 914
804 ‑ 859

out‑of‑band (a)
0,1 ‑ < 849
0,1 ‑ < 804

out‑of‑band (b)
N/A
N/A

out‑of band (c)
N/A
N/A

out‑of band (d)
> 914‑ 12,750
> 859 - 12,750

Frequency
Frequency range (MHz)

band
GSM 450
GSM 480


MS
BTS
MS
BTS

in‑band
457,6 – 473,6
444,4 – 460,4
486,0 – 502,0
472,8 – 488,8

out‑of‑band (a)
0,1 ‑ < 457,6
0,1 ‑ < 444,4
0,1 ‑ < 486,0
0,1 ‑ < 472,8

out‑of‑band (b)
N/A
N/A
N/A
N/A

out‑of band (c)
N/A
N/A
N/A
N/A

out‑of band (d)
> 473,6 ‑ 12,750
> 460,4 ‑ 12,750
> 502,0 ‑ 12,750
> 488,8 ‑ 12,750

Frequency
Frequency range (MHz)

band
T-GSM 380
T-GSM 410


MS
BTS
MS
BTS

in‑band
389.6 – 405.6
374.4 – 390.4
419.6 – 435.6
404.4 – 420.4

out‑of‑band (a)
0.1 ‑ < 390.4
0.1 ‑ < 374.4
0.1 ‑ < 420.4
0.1 ‑ < 404.4

out‑of‑band (b)
N/A
N/A
N/A
N/A

out‑of band (c)
N/A
N/A
N/A
N/A

out‑of band (d)
> 405.6 ‑ 12,750
> 390.4 ‑ 12,750
> 435.6 ‑ 12,750
> 420.4 ‑ 12,750

NOTE:
Although the T-GSM 380 and T-GSM 410 bands are 10 MHz wide, because a transition band of at least 2 MHz is needed, a maximum allocation is limited to approximately 8 MHz within the 10 MHz band. The allocated frequencies may be selected from any part of the band consistent with this transition band.

Frequency
Frequency range (MHz)
Frequency range (MHz)

band
GSM 710
GSM 750


MS
BTS
MS
BTS

in‑band
678 - 728
716 – 776
727 - 777
762 – 812

out‑of‑band (a)
0,1 ‑ < 678
0,1 ‑ < 716
0,1 ‑ < 727
0,1 ‑ < 762

out‑of‑band (b)
N/A
N/A
N/A
N/A

out‑of band (c)
N/A
N/A
N/A
N/A

out‑of band (d)
> 728‑ 12,750
> 776 - 12,750
> 777‑ 12,750
> 812 - 12,750

The reference sensitivity performance as specified in tables 1, 1a, 1b, 1c, 1d and 1e shall be met when the following signals are simultaneously input to the receiver:

‑
for all cases except GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS, a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;

· for GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 1 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;

‑
a continuous, static sine wave signal at a level as in the table below and at a frequency (f) which is an integer multiple of 200 kHz. For GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS at inband frequency offsets ( 3 000 kHz this signal is GMSK modulated by any 148‑bit sequence of the 511‑bit pseudo random bit sequence, defined in CCITT Recommendation O.153 fascicle IV.4,

with the following exceptions, called spurious response frequencies:

a)
GSM 900 MS and BTS, GSM 850 MS and BTS, MXM 850 BTS, and GSM 700 MS and BTS: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group);


DCS 1 800, PCS 1 900 MS and BTS and MXM 1900 BTS: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group);


GSM 400 MS and BTS: in band, for a maximum of three occurrences;

b)
out of band, for a maximum of 24 occurrences (which if below f0 and grouped shall not exceed three contiguous occurrences per group).

where the above performance shall be met when the continuous sine wave signal (f) is set to a level of 70 dBµV (emf) (i.e. ‑43 dBm).

NOTE: 
For testing reasons, a MXM 1900 normal BTS fulfilling the PCS 1900 normal BTS requirements in this paragraph may be considered fulfilling the requirements for MXM 1900 normal BTS.

Frequency
GSM 400, T-GSM 810, P-, E- and R-GSM 900


DCS 1 800 & PCS 1 900



band
other MS
small MS
BTS
MS
BTS


dBµV
dBm
dBµV
dBm
dBµV
dBm
dBµV
dBm
dBµV
dBm


(emf)

(emf)

(emf)

(emf)

(emf)


in‑band











600 kHz
( |f‑fo | < 800 kHz
75
‑38
70
‑43

78

-35
70
‑43
78
‑35

800 kHz
( |f‑fo | < 1,6 MHz
80
‑33
70
‑43

88

-25
70
‑43
88
‑25

1,6 MHz
( |f‑fo | < 3 MHz
90
‑23
80
‑33

88

-25
80
‑33
88
‑25

3 MHz 
( |f‑fo | 
90
‑23
90
‑23

88

-25
87
‑26
88
‑25

out‑of‑band











(a)
113
0
113
0
121
8
113
0
113
0

(b)
‑
‑
‑
‑
‑
‑
101
‑12
‑
‑

(c)
‑
‑
‑
‑
‑
‑
101
‑12
‑
‑

(d)
113
0
113
0
121
8
113
0
113
0

NOTE:
For definition of small MS, see subclause 1.1.

The following exceptions to the level of the sine wave signal (f) in the above table shall apply:

for E-GSM MS, in the band 905 MHz to 915 MHz
‑5 dBm

for T-GSM 900 MS, in the band 870 MHz to 900 MHz
- 9 dBm

for R-GSM 900 MS, in the band 880 MHz to 915 MHz
‑5 dBm

for R-GSM 900 small MS, in the band 876 MHz to 915 MHz
‑7 dBm

for GSM 450 small MS, in the band 450,4 MHz to 457,6 MHz
‑5 dBm

for GSM 480 small MS, in the band 478,8 MHz to 486 MHz
‑5 dBm

for T-GSM 810 small MS, in the band 811 MHz to 821 MHz
‑5 dBm

for GSM 900 and E-GSM 900 BTS, in the band 925 MHz to 935 MHz
0 dBm

for R-GSM 900 BTS at offsets 600 kHz <= abs (f-f0) < 3 MHz, in the band 876 MHz to 880 MHz
Level reduced by 5 dB

The following table gives the figures for the small MS for the T-GSM 380 and T-GSM 410 bands:

Frequency band
T-GSM 380 and T-GSM 410 

small MS


dBµV (emf)
dBm

in-band



600 kHz
( |f-fo| < 800 kHz
70
-43

800 kHz
( |f-fo| < 1,6 MHz
70
-43

1,6 MHz
( |f-fo| < 3 MHz
80
-33

3 MHz 
( |f-fo| 
90
-23

out-of-band



(a)
90
-23

(b)
-
-

(c)
-
-

(d)
90
-23

Frequency
GSM 850 & GSM 700 MS
GSM 850 & MXM 850 & GSM 700 BTS
MXM 1900 BTS

band
dBµV
dBm
dBµV
dBm
dBµV
dBm


(emf)

(emf)

(emf)


in‑band







600 kHz
( |f‑fo | < 800 kHz
70
‑43
76
‑37
70
‑43

800 kHz
( |f‑fo | < 1,6 MHz
70
‑43
78
‑35
75
‑38

1,6 MHz
( |f‑fo | < 3 MHz
80
‑33
80
‑33
80
‑33

3 MHz 
( |f‑fo |
90
‑23
80
‑33
80
‑33

out‑of‑band







(a)
113
0
121
8
113
0

(b)
‑
‑
‑
‑
‑
‑

(c)
‑
‑
‑
‑
‑
‑

(d)
113
0
121
8
113
0

The blocking characteristics of the micro‑BTS receiver are specified for in‑band and out‑of‑band performance. The out‑of‑band blocking remains the same as a normal BTS and the in-band blocking performance shall be no worse than in the table below.

Frequency band


GSM 900, GSM 850 MXM 850 and GSM 700 micro and pico‑BTS
DCS 1 800, PCS 1900 and

MXM 1900

micro and pico‑BTS


M1
M2
M3
P1
M1
M2
M3
P1


(dBm)
(dBm)
(dBm)
(dBm)
(dBm)
(dBm)
(dBm)
(dBm)

in‑band









600 kHz
( |f‑f0| < 800 kHz
‑31
‑26
‑21
‑34
‑40
‑35
‑30
-41

800 kHz
( |f‑f0| < 1,6 MHz
‑21
‑16
‑11
‑34
‑30
‑25
‑20
-41

1,6 MHz
( |f‑f0| < 3 MHz
‑21
‑16
‑11
‑26
‑30
‑25
‑20
-31

3 MHz
( |f‑f0| 
‑21
‑16
‑11
‑18
‑30
‑25
‑20
-23

The blocking performance for the pico-BTS attempts, for the scenario of a close proximity uncoordinated MS, to balance the impact due to blocking by the MS with that due to wideband noise overlapping the wanted signal.
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