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	  1st Modification        


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.
	  For Information only        


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.

	  2nd Modification        


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 
1TS EC-RACH (CC1)

	GSM 850/E-GSM 900 normal BTS
	-96 dBm

	DCS 1800/PCS 1900 normal BTS
	-96,5 dBm

	E-GSM 900/ GSM 850 micro‑BTS M1
	-89 dBm

	E-GSM 900/ GSM 850 micro‑BTS M2
	-84 dBm

	E-GSM 900/GSM 850 micro‑BTS M3
	-79 dBm

	E-GSM 900/GSM 850 pico‑BTS P1
	-80 dBm

	DCS 1800/PCS 1900 micro‑BTS M1
	-94,5 dBm

	DCS 1800/PCS 1900 micro‑BTS M2
	-89,5 dBm

	DCS 1800/PCS 1900 micro‑BTS M3
	-84,5 dBm

	DCS 1800/PCS 1900 pico-BTS P1
	-87,5 dBm

	GSM 850/E-GSM 900
Wide Area multicarrier BTS
	-96 dBm

	DCS 1800/PCS 1900 
Wide Area multicarrier BTS
	-96,5 dBm

	GSM 850/E-GSM 900 Medium Range multicarrier BTS
	-90 dBm

	DCS 1800/PCS 1900 Medium Range multicarrier BTS
	-90,5 dBm

	GSM 850/E-GSM 900
Local Area multicarrier BTS
	-82 dBm

	DCS 1800/PCS 1900 
Local Area multicarrier BTS
	-82,5 dBm


7.1.3
Void

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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7.2
Erroneous Frame Indication Performance

7.2.1
Test Purpose

In 3GPP TS 45.005 a Cyclic Redundancy Check (CRC) is defined for detection of erroneous Layer 2 frames or speech frames. For speech channels also additional error detecting capabilities using some soft information are needed due to DTX operation when no useful signal is transmitted to the receiver. This test verifies the reliability of the overall Bad Frame Indication (BFI) presented to the speech decoder and the Frame Erasure Indication (FEI) used on control channels. 

7.2.2
Test Case

1)
A test signal consisting of continuous GSM modulation of a pseudo random bit stream without mid‑amble, and at a level specified in table 7.2-1, shall be applied to the receiver antenna connector, on the same frequency as the TRX under test.


One TRX shall be configured to support a BCCH and EC-BCCH, if supported. The detection by the BSS of error‑free RACH bursts (FEI=0) shall be monitored by the BSSTE. If both GPRS is supported by the BSS and a PBCCH can be configured, then the detection by the BSS of error-free PRACH bursts (FEI=0) shall be monitored by the BSSTE. In case EC operation is supported by the BSS, the detection by the BSS of error-free EC-RACH bursts (FEI=0) shall be monitored by the BSSTE. If both the 1 TS and 2 TS EC-RACH options are supported for CC2 to CC4, both configurations shall be tested.

Table 7.2-1: Test Signal input level for testing of Erroneous Frame Indication performance

	BTS Type
	Test signal Input Level

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

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

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

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

	GSM 900/ER-GSM 900/GSM850/MXM 850/GSM 700 pico‑BTS P1
	-68 dBm

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M1
	‑82 dBm

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M2
	‑77 dBm

	DCS 1800/PCS 1900/ MXM 1900 micro‑BTS M3
	‑72 dBm

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

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

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

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


2)
Step 1 shall be repeated without any RF input on the TRX under test, with the receiver antenna connector terminated with 50W.

3)
Step 1 shall be repeated with one timeslot on one TRX configured for TCH/FS,  TCH/HS, TCH/EFS, TCH/AxS and for FACCH. The Bad Frame Indication (BFI) shall be monitored by the BSSTE.

4)
Step 3 shall be repeated without any RF input on the TRX under test, with the receiver antenna connector terminated with 50W.

5)
The test shall be repeated with one timeslot on one TRX configured for TCH/FS, TCH/HS, TCH/EFS and TCH/AxS, when DTX is activated with SID frames and SACCH frames received at a level specified in table 7.2‑1 and with no transmission at the other bursts of the TCH. The Bad Frame Indication (BFI) shall be monitored by the BSSTE.

7.2.3
Void

	  3rd Modification        


7.2.4
Conformance requirement
Test Environment:

Normal.

Minimum requirement
In steps 1 and 2, less than 0.02 % of the frames shall be detected as error free (FEI=0). The limit applies for RACH or, if supported, for EC-RACH, separately.
In steps 3, 4 and 5, less than 1 undetected bad speech frame (i.e. detected as BFI=0) shall occur on average in a period of 60 s.

7.2.5
Requirement reference

3GPP TS 45.005 subclause 6.4.
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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.
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7.4.2
Test Case

 [no change up to Table 7.4-2b]
Table 7.4-2b: Test signal input level for Multipath Reference Sensitivity measurements for EC-GSM-IoT for GMSK modulated signals in Coverage Classes 2, 3 and 4 (CC2-CC4) using Overlaid CDMA
	GSM 900 and GSM 850

	Type of channel
	Propagation conditions: TU1.2 no FH

	
	2 users per time slot
	4 users per time slot

	SCPIR_UL 
	0 dB
	9 dB
	0/0/0 dB
	3/6/9 dB

	EC-PACCH/U/4
	CC2
	dBm
	-116,0
	-115,5
	-115,5
	-114,5

	EC-PACCH/U/8
	CC3
	dBm
	-119,0
	-118,5
	-118,5
	-118,0

	EC-PACCH/U/16
	CC4
	dBm
	-121,5
	-121,5
	-121,5
	-121,5

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-118,5
	-118,0
	-118,0
	-117,5

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-121,5
	-121,0
	-121,5
	-121,0

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-124,5
	-124,0
	-124,5
	-124,0

	DCS 1800 and PCS 1900

	Type of channel
	Propagation conditions: TU1.2 no FH

	
	2 users per time slot
	4 users per time slot

	SCPIR_UL 
	0 dB
	9 dB
	0/0/0 dB
	3/6/9 dB

	EC-PACCH/U/4
	CC2
	dBm
	-116,0
	-115,5
	-115,5
	-114,5

	EC-PACCH/U/8
	CC3
	dBm
	-119,0
	-118,5
	-118,5
	-118,0

	EC-PACCH/U/16
	CC4
	dBm
	-122,0
	-121,5
	-122,0
	-121,5

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-118,5
	-118,0
	-118,0
	-117,5

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-121,5
	-121,0
	-121,5
	-121,0

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-124,5
	-124,0
	-124,0
	-124,0

	
	
	
	
	
	
	


[no change until end of this sub-clause]
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