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4.10.11
Support of EC-GSM-IoT

A BTS supporting EC-GSM-IoT shall, in addition to fulfilling EGPRS requirements, unless otherwise stated, fulfil the requirements for EC-channels in at least coverage classes CC1 and CC4 (no Overlaid CDMA applied). The BTS shall support 1 TS EC-RACH in CC1 and at least one of 1 TS EC-RACH and 2 TS EC-RACH in Coverage Classes higher than CC1. Unless otherwise stated, the BTS requirements for EC-GSM-IoT are defined with RX diversity with two antennas with uncorrelated fast fading on fading channels and with equal gain between the two receive branches in case of sensitivity performance and interference level performance. For the performance with Overlaid CDMA the requirements are defined for single RX antenna configuration. The other receiver performance requirements for EC-GSM-IoT are defined for single RX antenna configuration.
The support of EC operation and the set of coverage classes supported, whether the BTS supports Overlaid CDMA, and in this case the number of subchannels supported, shall be included in the manufacturer’s declaration. The BTS shall be equipped with RX diversity and shall support at least MCS-1 and MCS-1/16 for EC-PDTCH. 

If supported, EC-PDTCH channels in CC1 using MCS-2 to MCS-4 and EC-PDTCH channels in CC1 using MCS-6 to MCS-9 need not be tested if corresponding channels for EGPRS with the same MCSs have been tested. Otherwise, for these EC-channels the same antenna configuration applies as for EGPRS, i.e. single RX antenna connector and no RX diversity. 

In case an EC-channel in higher Coverage Class than 1 is used (i.e. CC2, CC3 or CC4), the BTS shall be able to distinguish between signals from up to 4 different assigned MSs on the same timeslot in case Overlaid CDMA (see 3GPP TS 45.002 and 3GPP TS 45.004) is supported.  

Performance is defined for two SCPIR_UL configurations:

-
0 dB, i.e. all Overlaid CDMA subchannels are received with the same power.

-
9 dB in case of two users per timeslot, or 3/ 6/ 9 dB in case of four users per timeslot.

To verify performance, tests are performed for both SCPIR_UL configurations for the supported number of subchannels. In case the manufacturer declares support for multiplexing of three users per timeslot the test for two users per timeslot applies. The requirements for the receiver performance for packet data and control channels in table 7.4-2b apply to Overlaid CDMA subchannel 1 when in specified and supported coverage class and the other subchannel(s) always is/are in CC2.
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6.3.2
Test case

For a normal BTS, the power shall be measured at the input of the TX combiner or at the BSS antenna connector. For a micro‑BTS, the power shall be measured at the BSS antenna connector. For a multicarrier BTS the power shall be measured at each transmitting BSS antenna connector. The Manufacturer shall declare the maximum output power of the BSS for each supported modulation at the same reference point as the measurement is made. The TX combiner shall have the maximum number of TRXs connected to it so that the measurement of the mean transmitted RF carrier power can be used as a reference for the measurement of transmitted carrier power versus time in subclause 6.4.

NOTE:
The value of the output power measured at the antenna connector is generally more useful for cell planning, and may be required for regulatory purposes.

All TRXs in the configuration shall be switched on transmitting full power in all time slots for at least 1 hour before starting the test.

The Manufacturer shall declare how many TRXs the BSS supports:

1 TRX:
The TRX shall be tested at B, M and T;

2 TRX:
The TRXs shall each be tested at B, M and T;

3 TRX or more:
Three TRXs shall each be tested at B, M and T.

In case of multicarrier BTS the tests shall be performed for the declared number(s) of carriers, operating at equally distributed power at minimum carrier frequency spacing and grouped at B, M and T, for each antenna connector.

In addition the test case with unequal power distribution according to subclause 4.10.10 shall be performed for the declared maximum number of carriers. 

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the number of TRXs and frequency allocation defined above and SFH enabled.

Whether SFH is supported or not, the measurement shall be carried out on all of the 3 frequencies in turn. The measurement bandwidth shall be at least 300 kHz. 

i) 
For a BTS not supporting EC-GSM-IoT:

The BSS under test shall be set to transmit at least 3 adjacent time slots in a TDMA frame at the same power level. The RMS power level shall be measured on a time slot basis over the useful part of one of the active time slots and then the average of the logarithmic value taken over at least 200 time slots. Only active bursts shall be included in the averaging process.

ii)
For a BTS supporting EC-GSM-IoT:

For all GMSK tests at static RF power step 0 without dynamic Downlink Power Control:
The BSS under test shall be set to transmit on time slots TN4 to TN7 in a TDMA frame at static RF power step 0, and shall transmit with phase and amplitude coherency the same pseudo-random GMSK bit sequence and the same USF value per TDMA frame, using TSC 0 from TSC set 1. Further time slots may be active but shall not use TSC 0 from TSC set 1 and shall use GMSK at static RF power step 0 without dynamic Downlink Power Control. The RMS power level shall be measured on a time slot basis over the useful part of one of the active time slots and then the average of the logarithmic value taken over at least 200 time slots. Only active bursts shall be included in the averaging process. In addition, the equivalent combined power shall be measured by combining the signals in TN4 to TN7 in the same TDMA frame, averaging over at least 200 valid TDMA frames (excluding idle frames) and converting the average to logarithmic scale.

For all other mean transmitted RF carrier power tests:

The test conditions under i) apply. 
For the definition of the useful part of the time slot see figure 6.4-1, and for further details see 3GPP TS 45.004 and 3GPP TS 45.010. For timing on a per time slot basis, in case of normal symbol rate, each time slot may contain 156.25 modulating symbols, or 2 time slots may contain 157 and 6 time slots 156 modulating symbols according to 3GPP TS 45.010. In case of higher symbol rate each time slot may contain 187,5 symbols or 188,4 symbols on timeslot 0 and 4 and 187,2 symbols on the remaining timeslots in a TDMA-frame according to 3GPP TS 45.010. If the BSS supports EC-GSM-IoT, only the implementation option with integral symbol periods in normal symbol period bursts is allowed according to 3GPP TS 45.010, for normal and higher symbol rate, respectively.

The mean transmitted RF carrier power shall be measured at each nominal power level as specified. As a minimum, one time slot shall be tested on each TRX. Any TRX which is a dedicated BCCH shall only be tested at highest static power step.

For BTS supporting operation in the ER-GSM 900 band, RF channels B, M, and T refer to the operating frequency band excluding the frequency range 918 to 921 MHz. In addition the test is required to be carried out in the frequency range 918 to 921 MHz for following RF channels: B’= 918.2 MHz, M’= 919.6 MHz and T’= 921.0 MHz to ensure that the maximum RF carrier power of the ER-GSM 900 BTS fulfils the requirements defined in 3GPP TS 45.005, clause 4.1.2.4.
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7.1
Static Layer 1 receiver functions (nominal error ratios)

7.1.1
Test Purpose

The static Layer 1 receiver functions verified in these tests are the RF parts, the multiplexing and multiple access functions, any existing equalizer, the deciphering functions, the de‑interleaving and the channel decoding on the receive side. The performance of the receiver at the maximum specified input level is also verified.

Nominal error ratios (Bit Error Ratio ‑ BER) are measured at a logical reference point that represents the performance before channel decoding. This measurement can be performed for TCH/FS, using unprotected class II bits extracted after channel decoding, but before any extrapolation. Therefore, the results obtained are representative of the logical reference point before channel decoding. The test can also be performed on the uncoded bits extracted before any channel decoding of a PDTCH channel.

If the BTS supports SFH, this test also verifies the TCH/FS performance in frequency hopping under interference conditions. In this case, the Frame Erasure Ratio (FER) for TCH/FS is used as the performance criteria.
The Random access performance at high input levels is verified by measuring the Frame Erasure Ratio for RACH.
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7.1.2
Test Case

GMSK modulation

1)
For BER measurements, if Slow Frequency Hopping (SFH) is supported by the BSS, the BSS shall be hopping over the maximum range and number of ARFCNs possible for the test environment and which are available in the BSS configuration. If SFH is not supported, the test shall be performed for the radio frequency channels B, M and T. In both cases the tests shall be repeated until all the RF equipment in the BSS configuration is tested on all specified carrier frequencies.


If test is performed with TCH/FS a test signal with normal TCH/FS modulation originating from the BSSTE shall be applied to the BSS receiver input. The unprotected class II bits obtained from the BSS receiver after channel decoding and before any extrapolation shall be compared with the unprotected class II bits originating from the BSSTE. 


If test is not performed with TCH/FS a test signal with normal PDTCH modulation originating from the BSSTE shall be applied to the BSS receiver input. The uncoded data bits obtained from the BSS receiver shall be compared with the bits originating from the BSSTE.

NOTE:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.


The test shall be performed at the following power levels of test signal:

a)
A lower limit (20 dB above the reference sensitivity level of the BSS under test), as specified in table 7.1-1, for static propagation conditions.

b)
‑40 dBm, for static propagation conditions.

c)  ‑15 dBm for GSM 400, GSM 700, GSM 900, ER-GSM 900, GSM 850 and MXM 850 BTS,  and -23 dBm for DCS 1800, PCS 1900 and MXM 1900, for static propagation conditions only.

d)  -18 dBm, -14 dBm and -9 dBm for Wide Area, Medium Range and Local Area multicarrier BTS equipped with multicarrier receiver, respectively. The levels apply for the bands GSM 400, T-GSM 810, GSM 850 and E-GSM 900, for static propagation conditions only.

e)  -23 dBm, -19 dBm and -14 dBm for Wide Area, Medium Range and Local Area multicarrier BTS equipped with multicarrier receiver, respectively. The levels apply for the bands DCS 1800 and PCS 1900, for static propagation conditions only.

f)
-5 dBm for GSM 900, ER-GSM 900, GSM 700, GSM 850 and MXM 850 pico-BTS and -14 dBm for DCS 1800, PCS 1900 and MXM 1900 pico-BTS, for static propagation conditions only.

g)
A lower limit (20 dB above the reference sensitivity level of the BSS under test), as specified in table 7.1-1, for EQ50 propagation conditions, except for GSM 400 where EQ100 applies and for GSM 700 where EQ60 applies, step g) does not apply to  pico-BTS and Local Area multicarrier BTS.

h)
-40dBm, for EQ50 propagation conditions, except for GSM 400 where EQ100 applies and for GSM 700 where EQ60 applies, step h) does not apply to pico-BTS and Local Area multicarrier BTS.

2)
For RACH, the test shall be performed for the radio frequency channels B, M and T. A test signal consisting of RACH bursts originating from the BSSTE shall be applied to the BSS receiver input. The proportion of RACH bursts at the input to the receiver which are not correctly identified by the BSS shall be measured.


The test shall be performed at the following power levels of test signal:

a)
A lower limit (20 dB above the reference sensitivity level of the BSS under test), as specified in table 7.1-1, for static propagation conditions.

b)
‑40 dBm, for static propagation conditions.

c)
‑15 dBm for GSM 400, GSM 700, GSM 900, ER-GSM 900, GSM 850 and MXM 850BTS and -23 dBm for DCS 1800, PCS 1900 and  MXM 1900 for static propagation conditions.

d)
-16 dBm, -12 dBm and -7 dBm for Wide Area, Medium Range and Local Area multicarrier BTS equipped with multicarrier receiver, respectively. The levels apply for the bands GSM 400, T-GSM 810, GSM 850 and E-GSM 900, for static propagation conditions only.
e) 
-23 dBm, -19 dBm and -14 dBm for Wide Area, Medium Range and Local Area multicarrier BTS equipped with multicarrier receiver, respectively. The levels apply for the bands DCS 1800 and PCS 1900, for static propagation conditions only.

2a)
For BSS supporting EC-GSM-IoT the test shall be performed for the radio frequency channel M. A test signal consisting of EC-RACH bursts according to the supported TS option(s) as stated below and originating from the BSSTE shall be connected to each of the two RX antenna connectors via a powersplitting network. The proportion of EC-RACH bursts at the input to the receiver which are not correctly identified by the BSS shall be measured.


The test shall be performed for the following cases:

a)
With input signal at a lower limit power level (20 dB above the input signal level at reference performance for EC-RACH CC1 of the BSS under test) as specified in table 7.1-2 for GMSK input signals, using 1 TS EC-RACH on TN1 for static propagation conditions without any blind physical layer transmissions (CC1).

b)

With input signal at a power level of 

‑15 dBm for GSM 850 and E-GSM 900
- normal BTS and
- multicarrier BTS that are not equipped with multicarrier receiver,
-16 dBm for GSM 850 and E-GSM 900 Wide Area multicarrier BTS equipped with multicarrier receiver,
-12 dBm for GSM 850 and E-GSM 900 Medium Range multicarrier BTS equipped with multicarrier receiver,
  -7 dBm for GSM 850 and E-GSM 900 Local Area multicarrier BTS equipped with multicarrier receiver,
‑23 dBm for DCS 1800 and PCS 1900
- normal BTS and
- multicarrier BTS that are not equipped with multicarrier receiver and
- Wide Area multicarrier BTS equipped with multicarrier receiver,
‑19 dBm for DCS 1800 and PCS 1900 Medium Range multicarrier BTS equipped with multicarrier receiver, and
‑14 dBm for DCS 1800 and PCS 1900 Local Area multicarrier BTS equipped with multicarrier receiver,

using 1TS EC-RACH CC1 on TN1, for static propagation conditions.
3) 
For TCH/FS FER measurements in frequency hopping under interference conditions, two signals are connected to the BSS receiver input via a combining network. The wanted signal with an RF level given in table 7.1-1 shall be cyclically frequency hopping on four carrier frequencies under static conditions. The interfering signal shall be a random continuous, GMSK-modulated signal on only one of the carriers at a level 10 dB higher than the wanted signal.

The test shall be performed with the hopping frequencies centered around RF channel M.


8-PSK, QPSK, 16-QAM and 32-QAM modulations

1)
If Slow Frequency Hopping (SFH) is supported by the BSS, the BSS shall be hopping over the maximum range and number of ARFCNs possible for the test environment and which are available in the BSS configuration. If SFH is not supported, the test shall be performed for the radio frequency channels B, M and T. In either case the tests shall be repeated until all the RF equipment in the BSS configuration is tested on all specified carrier frequencies.


A test signal with normal PDTCH modulation originating from the BSSTE shall be applied to the BSS receiver input. The  uncoded data bits obtained from the BSS receiver shall be compared with the bits originating from the BSSTE. 

NOTE:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.


The test shall be performed at the following power levels of test signal:

a) A lower limit level, as specified in table 7.1-1, for static propagation conditions.

b) –40dBm, for static propagation conditions.

c) The maximum limit as specified in table 7.1-1, for static propagation conditions.

d) Step a and b shall be repeated with the frequency of the input 8-PSK and, if supported, QPSK, modulated signal randomly offset,  by +-0,1 ppm (except +-0,2 ppm for GSM400), on a burst-by-burst basis. For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T recommendation O.153.

Table 7.1-1: Limit of RF input for testing of Static Layer 1 receiver functions

	BTS Type
	Lower Limit 

GMSK, 8-PSK and QPSK
	Maximum Limit     

8-PSK and QPSK             
	Lower Limit 16-QAM and 32-QAM

EGPRS2-A
	Lower Limit 16-QAM and 32-QAM

EGPRS2-B
	Maximum Limit 16-QAM and 32-QAM

	GSM 400/GSM 850/GSM 900/ER-GSM 900/DCS 1800/PCS 1900/MXM 850/MXM 1900/GSM 700 normal BTS
	‑84 dBm
	-26 dBm
	-84
	-78
	-29

	GSM 900/ER-GSM 900/GSM 850/MXM 850/GSM 700 micro‑BTS M1
	‑77 dBm
	-24 dBm
	-77
	-71
	-27

	GSM 900/ER-GSM 900/GSM 850/MXM 850/GSM 700 micro‑BTS M2
	‑72 dBm
	-19 dBm
	-72
	-66
	-22

	GSM 900/ER-GSM 900/GSM 850/MXM 850/GSM 700 micro‑BTS M3
	‑67 dBm
	-14 dBm
	-67
	-61
	-17

	GSM 900/ER-GSM 900/GSM 850/MXM 850/GSM 700  pico‑BTS P1
	-68 dBm
	-16 dBm
	-68
	-62
	-19

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M1
	‑82 dBm
	-24 dBm
	-82
	-76
	-27

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M2
	‑77 dBm
	-19 dBm
	-77
	-71
	-22

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M3
	‑72 dBm
	-14 dBm
	-72
	-66
	-17

	DCS 1800/PCS 1900/ MXM 1900 pico-BTS P1
	-75 dBm
	-17 dBm
	-75
	-69
	-20

	GSM 400/GSM 850/GSM 900/DCS 1800/PCS 1900/GSM 700 Wide Area multicarrier BTS
	‑84 dBm
	-26 dBm
	-84
	-78
	-29

	GSM 400/GSM 850/GSM 900/DCS 1800/PCS 1900/GSM 700 Medium Range multicarrier BTS
	‑78 dBm
	-22 dBm
	-78
	-72
	-25

	GSM 400/GSM 850/GSM 900/DCS 1800/PCS 1900/GSM 700 Local Area multicarrier BTS
	‑70 dBm
	-17 dBm
	-70
	-64
	-20


Table 7.1-2: Limit of RF input for testing of Static Layer 1 receiver functions for EC-GSM-IoT
	BTS Type
	Lower Limit 

GMSK 
EC-RACH 1TS (CC1)
	Lower Limit GMSK
 EC-RACH 1TS (CC4)
	Lower Limit GMSK
EC-RACH 2TS (CC4)

	GSM 850/E-GSM 900 normal BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 normal BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	E-GSM 900/ GSM 850 micro‑BTS M1
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	E-GSM 900/ GSM 850 micro‑BTS M2
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	E-GSM 900/GSM 850 micro‑BTS M3
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	E-GSM 900/GSM 850 pico‑BTS P1
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 micro‑BTS M1
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 micro‑BTS M2
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 micro‑BTS M3
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 pico-BTS P1
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	GSM 850/E-GSM 900
Wide Area multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 
Wide Area multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	GSM 850/E-GSM 900 Medium Range multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 Medium Range multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	GSM 850/E-GSM 900
Local Area multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm

	DCS 1800/PCS 1900 
Local Area multicarrier BTS
	[tbd] dBm
	[tbd] dBm
	[tbd] dBm


7.1.3
Void
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7.1.4
Conformance requirement

Test Environment:

Normal:
For GMSK BER measurements, each TRX shall be tested. 


For RACH and EC-RACH, if supported, the TRX supporting the BCCH shall be tested.


For 8-PSK, QPSK, 16-QAM and 32-QAM modulation, each TRX shall be tested. Any modulated channel type for each modulation can be used.

Extreme Temperature:
For GMSK BER measurements, one TRX shall be tested on one timeslot, for static propagation conditions only. 


For RACH, the TRX supporting the BCCH shall be tested. 


For TCH/FS FER measurements, the test need not be performed.


For 8-PSK, QPSK, 16-QAM and 32-QAM modulation, one TRX shall be tested on one timeslot, for static propagation conditions only. Any modulated channel type for each modulation can be used.

Vibration:
For GMSK BER measurements, one TRX shall be tested on one timeslot, for static propagation conditions only. 


For TCH/FS FER measurements in frequency hopping under interference conditions and for RACH, the test need not be performed.


For 8-PSK, QPSK, 16-QAM and 32-QAM modulation, one TRX shall be tested on one timeslot, for static propagation conditions only. Any modulated channel type for each modulation can be used.

For multicarrier BTS with multicarrier receiver the tests above shall be tested for each receiver antenna port.
Minimum Requirement
The bit error ratio of the unprotected bits (TCH/FS, Class II or uncoded PDTCH bits) shall not exceed:


Static propagation conditions BER ≤ 10‑4 For input levels up to ‑40 dBm


Static propagation conditions BER ≤ 10‑3 For input levels > ‑40 dBm


EQ50 (except for GSM400, where EQ100 applies) propagation conditions BER ≤ 3 % 

The FER of TCH/FS under interfering conditions shall not exceed 5 %.

The frame erasure ratio of the RACH shall not exceed 0.5%.

The BLER of the EC-RACH shall not exceed [0,5%].

The bit error ratio of uncoded data bits in 8-PSK, QPSK, 16-QAM and 32-QAM channels shall not exceed:

Static propagation conditions (steps a, b and d) BER ≤ 10‑4 for input levels up to -40 dBm.

Static propagation conditions (step c) BER ≤ 10‑3 for input levels > ‑40 dBm. 
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7.4
Multipath Reference Sensitivity Level

7.4.1
Test Purpose

The multipath reference sensitivity level of the receiver is the level of signal at the receiver input with a standard test signal at which the receiver will produce after demodulation and channel decoding data with a Frame Erasure Ratio (FER), Residual Bit Error Ratio (RBER), Bit Error Ratio (BER) or Block Error Ratio (BLER) better than or equal to that specified for a specific logical channel type, under multipath propagation conditions.

7.4.2
Test Case

As a minimum, one time slot shall be tested on one TRX.

A test signal with normal GSM modulation shall be applied to the BSS RX antenna connector through a Multipath Fading Simulator as described in annex B.1, on the chosen time slot. When testing 16-QAM, 32-QAM  (both normal and higher symbol rate) and QPSK modulated channels, TSC-6 shall be used for the wanted signal. When testing channels in VAMOS mode, two input wanted signals VAMOS sub-channel 1 and VAMOS sub-channel 2 shall be connected to each receiver antenna connector via a Multipath Fading Simulator such that the multipath fading propagation conditions between the input signals and the receiver antennas are uncorrelated. Both VAMOS sub-channels shall be GMSK modulated and encoded independently according to the channel type in table  7.4-2. Independent pseudo random bit streams shall be assumed for both VAMOS sub-channels.
For EC-channels without assigned Overlaid CDMA subchannels and where EGPRS requirements do not apply, the input signal shall be connected to each of the two RX antenna connectors via Multipath Fading Simulators such that the multipath fading propagation conditions between the receiver antennas are uncorrelated. 
When testing EC-channels when Overlaid CDMA is applied, input wanted signals corresponding to two or four Overlaid CDMA sub-channels respectively shall be connected to the receiver antenna connector via a Multipath Fading Simulator such that the multipath fading propagation conditions between the input signals at the receiver antenna connector are uncorrelated. All Overlaid CDMA sub-channels shall be GMSK modulated. In case Overlaid CDMA is applied to a channel configuration of 2 subchannels, the first subchannel is assigned Overlaid CDMA code 0 and the second subchannel is assigned Overlaid CDMA code 1. In case Overlaid CDMA is applied to a channel configuration of 4 subchannels and SCPIR_UL setting equal to 3, 6, 9 dB, the first (weakest) subchannel is assigned Overlaid CDMA code 0, the second (second weakest) subchannel Overlaid CDMA code 1, the third (second strongest) subchannel Overlaid CDMA code 2 and the fourth (strongest) subchannel Overlaid CDMA code 3. Overlaid CDMA codes are specified in 3GPP TS 45.002. Only subchannel 1 needs to be measured. The subchannels whose performance is not considered use EC-PDTCH / EC-PACCH in CC2, whilst subchannel 1 under test uses the supported channel types (EC-PDTCH / EC-PACCH) in table 7.4-2b. Independent pseudo random bit streams shall be assumed as input to the encoder for each Overlaid CDMA sub-channel.
For circuit switched channels, except ECSD and AMR-WB, and 8-PSK modulated AMR and AMR-WB channels and channels in VAMOS mode, the average signal level at the receiver antenna connector of a BTS shall be as specified in table 7.4-1.

For packet switched channels (GPRS, EGPRS and EGPRS2), for ECSD, for AMR-WB channels, and for 8-PSK modulated AMR and AMR-WB channels and channels in VAMOS mode, the average signal level at the receiver antenna connector of a normal BTS for which the reference performance shall be met is specified in table 7.4-2, according to the type of channel and the propagation condition. For channels in VAMOS mode, VAMOS sub-channel 2 shall be at the signal level in table 7.4-2 and VAMOS sub-channel 1 shall be at an input level relative to VAMOS sub-channel 2 according to SCPIR_UL (see clause 3.1). Reference performance shall be met for both VAMOS sub-channels at these levels. For EC-channels the input signal shall be at signal level according to table 7.4-2a when Overlaid CDMA is not applied, and the input signal level of subchannel 1 and the SCPIR_UL for the other subchannel(s) shall be according to table 7.4-2b when Overlaid CDMA is applied. 

For the TI5 propagation profile used for testing GSM 900, ER-GSM 900 and DCS 1800 pico BTS P1 and Local Area multicarrier BTS the column headed "TU50 (no FH)" shall be used. For BTS types other than normal, the levels specified in tables 7.4-2, 7.4-2a and 7.4-2b shall be increased by the values specified in table 7.4-3. VAMOS mode is not applicable to pico BTS.
In all cases, the average signal level at the receiver shall be measured by taking the mean powers of the sum of the individual paths.

All TRXs in the BSS configuration shall be on and transmitting full power in all time slots.

For tests with [TU1.2 (ideal SFH) and] TU50 (ideal SFH):

The BSS shall be hopping over the maximum range and number of ARFCNs possible for the test environment and which are available in the BSS configuration. An exception applies to EC-channels (EC-PDTCH/U, EC-PACCH/U) where the tests shall be performed with the range of hopping frequencies centred around RF channel M.
For TU1.2 (noSFH), TU50 (no SFH), RA250 (no SFH), HT100 (no SFH) and TI5 (no SFH):

If slow frequency hopping is supported by the BSS, it shall be disabled. The test shall be performed for RF channels B, M, and T except for EC-channels (EC-PDTCH/U, EC-PACCH/U and EC-RACH) where the test needs only to be performed at RF channel M. A test signal with GMSK modulation shall also be applied to the RX antenna connector on the two adjacent time slots at a static power level 50 dB above the reference sensitivity requirement specified in table 7.4-1 of the chosen time slot over the useful part of the burst as defined in 3GPP TS 45.005 for the MS. The content of this signal shall allow the receiver of the TRX under test to either be activated or to detect valid GMSK modulated GSM signals (as specified in the minimum requirement) on the adjacent timeslots for the duration of the test.

[No further changes to this section]
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7.4.4
Conformance requirement
Test Environment:

Normal.

Normal-BTS, Micro-BTS, Wide Area and Medium Range multicarrier BTS Minimum Requirement
The error performance given in tables 7.4-4 and 7.4-5 shall be met for all logical channel types supported by the BSS except for EC-channels and for all the multipath propagation profiles (excluding TI5) given in tables 7.4-4 and 7.4-5. 
The error performance in table 7.4-4a shall be met for all logical EC-channel types supported by the BSS and for the multipath propagation profiles given in table 7.4-4a with the exception that only TU1.2 (no SFH) applies when Overlaid CDMA is used.

For tests without SFH, the BTS shall detect valid GMSK modulated GSM signals with an RXQUAL of 6 or less for the duration of the test on the adjacent time slots.
Pico-BTS and Local Area multicarrier BTS Minimum Requirement

The error performance given in tables 7.4-4 and 7.4-5 for the TI5 (no SFH) multipath propagation profile shall be met for all logical channel types defined in tables 7.4-4 and 7.4-5.

Table 7.4-4: Multipath error performance limits at RX sensitivity level

[No changes to this table]
7.4-4a: Multipath error performance limits at RX sensitivity level for EC-channels

[No changes to this table]
Table 7.4-5: Multipath error performance limits at RX sensitivity level

[No changes to this table]
The value of a in tables 7.4-4 and 7.4-5 shall be between 1 and 1.6, and shall be the same for both occurrences in each propagation condition; it may be different for different propagation conditions.

NOTE:
For each TU50 (ideal SFH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.
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7.5
Reference interference level

7.5.1
Test Purpose

The reference interference level is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal at the same carrier frequency (co-channel interference) or at any adjacent carrier frequencies (adjacent channel interference).

7.5.2
Test Case

If Slow Frequency Hopping (SFH) is supported by the BSS, it shall be disabled during this measurement, except when performing tests using propagation conditions with ideal SFH.

When SFH is used in the test, the BSS shall hop over the maximum range and number of ARFCNs possible for the test environment and which are available in the BSS configuration. If SFH is not supported, the test shall be performed on the specified number of ARFCNs. As a minimum, one time slot shall be tested on one TRX.

The tests shall be performed in a single-antenna configuration except in case of packet-switched channels with higher symbol rate and channels in VAMOS mode where two-antenna configuration with no correlation or gain difference between the branches is used. In case EC-channels are supported, the two-antenna configuration also applies to these channels using, for EC-PDTCH, MCS-1 for all Coverage Classes (CCs) and MCS-5 in CC1, if supported, as well as EC-PACCH and EC-RACH. For all EC-PDTCH channels using other supported MCSs than listed above, single-antenna configuration applies.
Two input signals shall be connected to the respective receiver connector via a combining network. When testing each signal shall be connected through a Multipath Fading Simulator (MFS) as described in annex B.1, except in the cases of frequency offsets of the interfering signal from the wanted signal of 400kHz or greater, where the interferer shall be static, unless otherwise stated in table 7.5-2 and 7.5-3. The multipath fading propagation conditions shall be uncorrelated. In the case of channels in VAMOS mode, two input wanted signals and two input interfering signals shall be connected to each receiver antenna connector via a Multipath Fading Simulator such that the multipath fading propagation conditions between all the input signals and all the receiver antennas are uncorrelated. The frequency offsets and the relative levels of the interfering signals are defined in table 7.5-1a for test scenarios VUTS-1, VUTS-2, VUTS-3 and VUTS-4. The wanted signals VAMOS sub-channel 1 and VAMOS sub-channel 2 shall be GMSK modulated and encoded according to the channel type in table  7.5-5a. The interfering signals shall be GMSK modulated with a pseudo random bitstream without midamble. Independent pseudo random bit streams shall be assumed between all input signals.
Table 7.5-1a: Test scenarios for reference interference level for channels in VAMOS mode.

	Test Scenario
	Interfering Signal
	Interferer power level*
	TSC
	Interferer Delay range

	VUTS-1
	Co-channel 1

Co-channel 2
	-

0 dB
	none

none
	no delay

no delay

	VUTS-2
	Adjacent channel 1**

Adjacent channel 2**
	-

0 dB
	none 

none
	no delay

no delay

	VUTS-3
	Co-channel 1***

Co-channel 2***
	-

0 dB
	none

none
	74 symbols

74 symbols

	VUTS-4
	Co-channel 1

Adjacent channel 1
	-

3 dB
	none

none
	no delay

no delay

	NOTE 1:
*Power level relative to Co-channel 1 (VUTS-1, VUTS-3 and VUTS-4) or Adjacent channel 1 (VUTS-2).
NOTE 2:
**Both interferers are on the same adjacent channel frequency.

NOTE 3:
***In calculating I1 (see table 7.5-5a), the power of the delayed interferer shall be measured over the active part of the burst of VAMOS sub-channel 2. No signal shall be applied in the timeslots adjacent to the delayed interferers.


The referred power level for both signals shall be the average power into the BSS RX antenna connector. This shall be measured by taking the mean powers of the sum of the individual paths.

In the case of testing the interference performance of EC-channels, no Overlaid CDMA is used, and the wanted signal and the interfering signal shall be connected to the receiver input connector(s) via a combining network and Multipath Fading Simulators such that the multipath fading propagation conditions between the input signals and the receiver antenna(s) are uncorrelated. The interferer shall be subject to independent propagation in each burst with each burst generated with random, continuous, GMSK modulated interference. For the purpose of lowering testing complexity, the interfering signal may be chosen to be subject to propagation condition RA250 (no SFH) for testing of E-GSM900 or GSM850 requirements, and RA130 (no SFH) for testing of PCS 1800 or DCS 1900 requirements to model a sufficiently decorrelated signal between interfering bursts.
[No further changes to this section]
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