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	  1st Modification        


4.1.2
Base station

a)
Requirements for base stations except multicarrier BTS
For a normal BTS, the maximum output power measured at the input of the BSS Tx combiner, shall be, according to its class, as defined in the following table.

Table 4.1-6 Normal BTS power classes

	GSM 400 & GSM 900 & ER-GSM 900 & GSM 850 & MXM 850 and GSM 700


	DCS 1 800 & PCS 1 900 & MXM 1900



	TRX
	Maximum
	TRX
	Maximum

	power class
	output power
	power class
	output power

	1
	320 ‑ (< 640) W
	1
	20 ‑ (< 40) W

	2
	160 ‑ (< 320) W
	2
	10 ‑ (< 20) W

	3
	80 ‑ (< 160) W
	3
	5 ‑ (< 10) W

	4
	40 ‑ (< 80) W
	4
	2,5 ‑ (< 5) W

	5
	20 ‑ (< 40) W
	
	

	6
	10 ‑ (< 20) W
	
	

	7
	5 ‑ (< 10) W
	
	

	8
	2,5 ‑ (< 5) W
	
	


For a micro‑BTS or a pico-BTS, the maximum output power per carrier measured at the antenna connector after all stages of combining shall be, according to its class, defined in the following table.

Table 4.1-7 Micro BTS and Pico BTS power classes

	GSM 900 & ER-GSM 900 & GSM 850 & MXM 850 and GSM 700 micro and pico‑BTS


	DCS 1 800 & PCS 1 900 & MXM 1900 micro and pico‑BTS

	TRX power class
	Maximum output power
	TRX power class
	Maximum output power

	Micro
	
	Micro
	

	M1
	(> 19) ‑ 24 dBm   
	M1
	(> 27) ‑ 32 dBm   

	M2
	(> 14) ‑ 19 dBm   
	M2
	(> 22) ‑ 27 dBm   

	M3
	(> 9) ‑ 14 dBm   
	M3
	(> 17) ‑ 22 dBm   

	Pico
	
	Pico
	

	P1
	(> 13) ‑ 20 dBm   
	P1
	(> 16) ‑ 23 dBm   


For BTS supporting QPSK, AQPSK, 8-PSK, 16-QAM and/or 32-QAM the manufacturer shall declare the maximum output power capability for GMSK and for each additionally supported combination of modulation and symbol rate.

The TRX power class is defined by the highest single carrier output power capability for any modulation.

b)
Requirements for multicarrier BTS
For BTS belonging to a multicarrier BTS class, the manufacturer shall declare the maximum output power per carrier in case that all carriers are operated at the same nominal output power. The declaration shall be given for each modulation and for all supported number of carriers up to the maximum number on each antenna port. Additionally, the maximum total power supported shall be declared.

The maximum total output power measured at the antenna connector after all stages of combining shall be as declared by the manufacturer but within the limits of the multicarrier BTS class, specified in table 4.1-8.

Table 4.1-8 Multicarrier BTS classes

	All bands

	Multicarrier BTS class
	Total output power limit per antenna port

	Wide Area
	(NOTE 2)

	Medium Range
	38 dBm

	Local Area
	24 dBm

	NOTE 1: Medium Range and Local Area classes are not applicable for MXM 850 and MXM 1900

NOTE 2: There is no upper power limit for the Wide Area multicarrier BTS


c) Requirements for all types of base stations 
The tolerance of the actual maximum output power of the BTS for each supported modulation shall be ±2 dB under normal conditions and ±2,5 dB under extreme conditions. Settings shall be provided to allow the output power to be reduced from the maximum level for the modulation with the highest output power capability in at least six steps of nominally 2 dB with an accuracy of ±1 dB for each modulation to allow a fine adjustment of the coverage by the network operator. In addition, the actual absolute output power for each supported modulation at each static RF power step (N), with the exception below for the highest RF power level for 8-PSK, AQPSK, QPSK, 16-QAM and 32-QAM shall be 2*N dB below the absolute output power at static RF power step 0 for the modulation with the highest output power capability with a tolerance of ±3 dB under normal conditions and ±4 dB under extreme conditions. The static RF power step 0 shall be the actual output power according to the TRX power class.

As an option the BSS can utilize downlink RF power control. In addition to the static RF power steps described above, the BSS may then for each supported modulation utilize up to 15 steps of power control levels with a step size of 2 dB ± 1,5 dB, in addition the actual absolute output power for each supported modulation at each power control level (N), with the exception below for the highest power level for QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM, shall be 2*N dB below the absolute output power at power control level 0 for the modulation with the highest output power capability with a tolerance of ±3 dB under normal conditions and ±4 dB under extreme conditions. The power control level 0 shall be the set output power according to the TRX power class and the six power settings defined above.

The output power for GMSK, QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM shall be nominally the same for any supported static RF power step and power control level. An exception is allowed for the maximum output power levels of respectively QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM which may be lower than the GMSK output power for the same power step or power control level. The nominal size of the first step down from the respective maximum power level of QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM may be in the range 0…2 dB. The output power for the GMSK, QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM at this power control level shall still be considered the same when required in 3GPP TS 45.008. The output power of QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM for the remaining power steps or power control levels shall be the same as the GMSK power for the corresponding power step or power control level within a tolerance of ±1 dB. The number of static RF power steps and the total number of power control steps may be different for GMSK and other modulations.

Network operators or manufacturers may also specify the BTS output power including any Tx combiner, according to their needs.

d) Requirements for base stations supporting EC-GSM-IoT

Additionally, when the base station transmits for an EC-PDTCH/EC-PACCH using four blind physical layer transmissions per TDMA frame (i.e. CC2, CC3 or CC4) with the same USF value in subsequent timeslots, then the equivalent combined power according to Annex T shall be at static RF power step 0 (without downlink RF power control) at least equal to:

-
The declared maximum output power + 10 dB (under normal conditions)

-
The declared maximum output power + 9.5 dB (under extreme conditions)
There are no separate performance requirements for EC-PDTCH/2TS or EC-PACCH/2TS.
	  2nd Modification        


4.6.3
Phase and amplitude coherency when using blind physical layer transmissions 

4.6.3.1
General

Phase and amplitude coherency for blind physical layer transmissions is achieved by repeating a Tx burst in subsequent timeslots with the same amplitude and phase. As an exception, different USF values are allowed in different DL timeslots.
No coherency of blind physical layer transmissions between TDMA frames is required.
4.6.3.2
EC-GSM-IoT MS

Using the same pseudo‑random encrypted bits in all active timeslots, the error vector of the useful part of the burst (including tail bits), shall be measured by computing the difference between the phase and amplitude of any two bursts of the blind physical layer transmissions over consecutive timeslots within a given TDMA frame. 

The normalized coherency error ([image: image2.png]


) is defined in Annex S. 

The [image: image4.png]


 between any two bursts of the blind physical layer transmissions transmitted over consecutive timeslots in CC2, CC3 or CC4 shall not exceed [-23] dB at received signal levels from the maximum applicable level for NER, specified for static conditions at a bit error rate of 10-3 in subclause 6.1.1.2, down to the reference sensitivity level of EC-SCH, see table 1aa.

The phase and amplitude coherency requirement applies to the 2 TS EC-RACH mapping, EC-PDTCH, EC-PDTCH/2TS, EC-PACCH and EC-PACCH/2TS, see 3GPP TS 45.002 for how the bursts of a block for a specific logical channel are mapped onto the physical channel(s). The requirement applies for any given Overlaid CDMA code assigned, see 3GPP TS 44.018.
4.6.3.3
BTS supporting EC-GSM-IoT
Phase and amplitude coherency for blind physical layer transmissions according to subclause 4.6.3.1 is required for EC-PDTCH and EC-PACCH (see subclause 4.1.2 d) as well as EC-PDTCH/2TS and EC-PACCH/2TS.
	  3rd Modification        


6.1a
MS conditions
In order to assess the error rate performance that is described in this clause it is required for a mobile equipment to have a "loop back" facility by which the equipment transmits back the same information that it decoded, in the same mode. This facility is specified in 3GPP TS 44.014. In this clause power levels are given also in terms of field strength, assuming a 0 dBi gain antenna, to apply for the test of MS with integral antennas.

The requirements specified in this clause shall be met by a MS in CTS mode. In particular the requirement of subclause 6.6 on frequency hopping performance shall be met by a MS performing CTS frequency hopping (as specified in 3GPP TS 45.002 subclause 6.2).

The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).

In case of  VAMOS mode, one of the VAMOS subchannels (see 3GPP TS 45.001) shall use training sequence 5 from TSC set 1 (and is referred to as VAMOS subchannel 1) and the other VAMOS subchannel shall use training sequence 5 from TSC set 2 (and is referred to as VAMOS subchannel 2). The requirements for the receiver performance for speech and control channels in VAMOS mode shall be met on VAMOS subchannel 1 and VAMOS subchannel 2 when the values of SCPIR_DL specified in tables 1s, 1t, 1u, 1x, 1y, 2aa, 2ab and 2ag are used for the AQPSK signal.

An EC-GSM-IoT MS only needs to support packet-switched service. Support of modulation- and coding scheme MCS-1 is mandatory for Coverage Class CC1 using one PDCH per TDMA frame and for Coverage Classes CC2, CC3 and CC4 using 4 consecutive PDCHs per TDMA frame (EC-PDTCH) as well as for Coverage Classes CC2, CC3, CC4 and CC5 using 2 consecutive PDCHs per TDMA frame (EC-PDTCH/2TS). Other GMSK modulation- and coding schemes, MCS-2, MCS-3 and MCS-4 shall be supported only in CC1. The support of 8-PSK modulation- and coding schemes is optional and restricted to CC1. 
An EC-GSM-IoT MS shall fulfil the requirements in subclauses 5.1.2, 5.2.1 and 5.3.1, applying coding scheme MCS-1 and associated reference sensitivity performance, derived from table 1a.
For a MS indicating support for DLMC the following applies for the requirements specified in this subclause and in clause 5:

 In case of a DLMC configuration, DLMC specific requirements apply, except

-
whenever the maximum supported carrier frequency spacing only allows for a single carrier to be received in a given radio block period, see 3GPP TS 45.002.
-
when fallback to single carrier reception is performed, see 3GPP TS 45.002. In case of inter-band reception, the requirements only apply for the carrier in the frequency band on which the fallback is performed
-
when PTCCH/D is being received,

in which case the requirements not specific to DLMC apply.
In case of MS in DLMC configuration, the stated performance at each receive antenna port shall be achieved for any of the wanted input signals at the specified power level when receiving up to the supported maximum number of downlink carriers at equal power within the maximum supported DLMC carrier frequency spacing. The required receiver resources for the supported maximum number of downlink carriers (see 3GPP TS 24.008) shall be allocated and activated simultaneously, distributed over maximum supported DLMC frequency spacing during the complete test.

NOTE:
When testing for compliance of DLMC specific performance requirements, the applied input signals may, when appropriate, be limited to two useful signals with equal power for requirements in subclause 5.1 and 5.2, and one useful signal for requirements in clause 6, unless otherwise stated. 

For a MS supporting DLMC the signalled Maximum Bandwidth, see 3GPP TS 24.008, corresponds to a maximum supported DLMC carrier frequency spacing as shown in Table 6a-1.
Table 6a-1. Nominal maximum supported DLMC carrier frequency spacing.

	Maximum DLMC Bandwidth (MHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Maximum supported DLMC carrier frequency spacing / Number of GSM channels 
	4.2 MHz/22
	8.8 MHz/45
	13.2 MHz/67
	18 MHz /91


For a MS indicating support for DLMC, no separate requirements apply for inter-band reception unless otherwise stated.
For a MS indicating support for non-contiguous intra-band reception, requirements additionally apply at carrier spacings larger than the maximum supported DLMC carrier frequency spacing, with carrier frequency spacing in each of the two carrier groups separated by at most the maximum supported DLMC carrier frequency spacing.

NOTE:
 There are no requirements defined for EGPRS2-B for DLMC configuration.

6.1b
BTS conditions

In the case of base transceiver stations the values apply for measurement at the connection with the antenna of the BTS, including any external multicoupler.

The Rx performance requirements of BTS for modulation schemes using higher symbol rate are based on input signals using wide pulse shaping filter unless otherwise stated. When the wanted input signal is such a signal, it is called Wanted signal Wide.

When the wanted input signal for BTS is using the higher symbol rate with narrow pulse shaping filter, it is called Wanted signal Narrow.
For channels with higher symbol rate the requirements for BTS for non-static propagation conditions are specified with RX diversity with two antennas applied and without RX diversity in the cases where the BTS has only one antenna port. The RX diversity requirements are specified for no correlation or gain imbalance between the two receive branches.

The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).

For speech and control channels in VAMOS mode, the requirements for BTS are specified only for non-static propagation conditions. These requirements are with RX diversity with two antennas with no correlation or gain imbalance between the two receive branches. 

Unless explicitly stated, the requirements specified for GMSK modulated channels are applicable only for channels that are not in VAMOS mode. 
In case of VAMOS mode, one of the VAMOS subchannels shall use training sequence 5 from TSC set 1 (and is referred to as VAMOS subchannel 1) and the other VAMOS subchannel shall use training sequence 5 from TSC set 2 (and is referred to as VAMOS subchannel 2).  For the cases where SCPIR is not equal to 0 dB, the VAMOS subchannel 2 shall have lower power than VAMOS subchannel 1.The requirements for the receiver performance for speech and control channels in VAMOS mode in tables 1v and 2ac are applicable for both VAMOS subchannels (see 3GPP TS 45.001).

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 (using 4 consecutive PDCHs per TDMA frame without Overlaid CDMA). 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. 
The BTS requirements for EC-GSM-IoT are defined with RX diversity with two antennas with uncorrelated fading on fading channels and with equal gain between the two receive branches in case of sensitivity and interference performance. For performance of Overlaid CDMA the requirements are defined for single RX antenna configuration. The other receiver performance requirements for EC-GSM-IoT, i.e. erroneous frame indication performance (clause 6.4) and random access performance at high input levels (clause 6.5) are defined for single RX antenna configuration.
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 support at least MCS-1 and MCS-1/16 for EC-PDTCH. The manufacturer shall also declare whether higher coverage classes (CC2, CC3, CC4, CC5) using MCS-1 when mapped to 2 consecutive PDCHs per TDMA frame are supported. 
If Overlaid CDMA (see 3GPP TS 45.002 and 3GPP TS 45.004) is supported by the BTS for EC-PDTCH and EC-PACCH, using 4 consecutive PDCHs per TDMA frame, and two or more subchannels are assigned, the BTS shall be able to distinguish between signals from up to 4 different assigned MSs on the same timeslot. Performance is defined for two configurations of subchannel power imbalance ratio on uplink (SCPIR_UL, see definition in subclause 1.3):

-
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, each SCPIR_UL applying to one of the subchannels 2 to 4.
If Overlaid CDMA is supported by the BTS for EC-PDTCH/2TS and EC-PACCH/2TS, using 2 consecutive PDCHs per TDMA frame, and two subchannels are assigned, the BTS shall be able to distinguish between signals from 2 different assigned MSs on the same timeslot. Performance is defined for two configurations of SCPIR_UL: 0 dB and 9 dB.
The requirements for the receiver performance for packet data and control channels in table 1ad are applicable when in specified and supported coverage class and the other subchannel(s) always is/are in CC2. Further, in the case of two users per timeslot, the requirements are applicable when the two subchannels are assigned Overlaid CDMA codes 0 and 1, respectively, and in the case of four users per timeslot and SCPIR_UL setting equal to 3, 6, 9 dB, the requirements are applicable when the weakest subchannel is assigned Overlaid CDMA code 0, the second weakest subchannel is assigned Overlaid CDMA code 1, the second strongest subchannel is assigned Overlaid CDMA code 2 and the strongest subchannel is assigned Overlaid CDMA code 3.

NOTE:
For information, to facilitate the comparison of performance with and without Overlaid CDMA applied, a diversity gain of 5 dB may be subtracted from the input signal level requirements for Overlaid CDMA which are defined for single RX antenna configuration. 
In case of multicarrier BTS equipped with multicarrier receiver, the stated performance at each receiver antenna port connected to a multicarrier receiver shall be achieved for any of the wanted input signals at the specified power level when receiving up to the maximum supported number of wanted signals at equal power within the declared maximum Base Station RF bandwidth at the receiver antenna connector. The stated performance shall be achieved for requirements specifying an input level of each wanted signal up to and including ‑40 dBm. For requirements specifying a higher input level of each wanted signal, the stated performance applies for the total peak input level to the multicarrier BTS equipped with multicarrier receiver being not greater than the peak level when receiving a single wanted carrier for the same requirement. The stated performance shall be achieved provided that the frequency spacing between each wanted signal and each other signal that is not a dedicated interferer for that wanted signal is at least 600 kHz.
NOTE:
Minimum receiver performance requirements for multicarrier base station declared as multistandard radio base station are defined in Annex P.
	  4th Modification        


6.2.2
Packet-switched channels

i) For packet switched channels, the minimum input signal levels for which the reference performance shall be met are captured in different performance tables, according to table 6.2-3a.

Table 6.2-3a: Performance tables for packet switched channels

	normal symbol rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN)
	Table 1a (GMSK)

Table 1b, 1c (8-PSK, convolutional code)

Table 1k (16-QAM, convolutional code)

Table 1l (8-PSK, 16-QAM, 32-QAM turbo code)

	higher symbol rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN)
	Table 1m, 1n (QPSK, 16-QAM or 32-QAM)



	normal symbol rate and higher symbol rate, BTTI and RTTI, when Piggy-backed ACK/NACK reporting (PAN) is used
	Table 1o, 1p

	PAN performance
	Table 1q, 1r

	BTS input signals with wide pulse shaping filter in the case of higher symbol rate
	Tables 1p and 1q

	EC operation, BTTI, no PAN1
	Table 1z, 1aa (GMSK)

Table 1ab, 1ac (8-PSK)

	NOTE 1:
The performance tables include EC-PDTCH channels using MCS-1 and MCS-5 in EC operation, 



EC-PDTCH/2TS channels using MCS-1 in EC operation and a note referring to EC-PDTCH channels using 
other MCS in EC operation (MCS-2 to MCS-4 and MCS-6 to MCS-9).


For Reduced Transmit-Time-Interval (RTTI) the minimum performance requirements are the same as for Basic Transmit-Time-Interval (BTTI) on a static channel. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.
For GMSK modulated signals, the levels are given for normal BTS. For QPSK, 8-PSK, 16-QAM and 32-QAM modulated signals, the required levels are given for normal BTS and MS separately. When in EC operation the requirements shall be met in the downlink with randomly altered USF in each of the blind physical layer transmissions, assuming one user per timeslot. In case that Overlaid CDMA subchannels are multiplexed on the same time slot in coverage classes CC2, CC3 and CC4, the requirements in table 1ad shall be met, when the model of frequency offsets defined in Annex R is applied. 

The levels shall be corrected by the values in table 6.2-4, except for EC-channels in tables 1aa and 1ac where no correction factor is applied for EC-GSM-IoT mobile stations.

Table 6.2-4 Correction factor of performance requirements for different equipments

	MS (GMSK modulated signals)

	for DCS 1 800 power class 1, power class 2 or power class 6 MS
	+2/+4 dB1

	for DCS 1 800 power class 3 MS
	+2 dB

	for GSM 400 small MS, GSM 900 small MS, ER-GSM 900 small MS, GSM 850 small MS and 

GSM 700 small MS
	+2 dB

	for other GSM 400, GSM 900 MS, ER-GSM 900, GSM 850 MS and GSM 700 MS
	0 dB

	for PCS 1900 power class 1, power class 2 or power class 6 MS
	+2 dB

	for other PCS 1900 MS
	0 dB

	MS (QPSK, 8-PSK, 16-QAM and 32-QAM modulated signals)

	for GSM 400, GSM 900, ER-GSM 900, GSM 850 and GSM 700 small MS
	0 dB

	for other GSM 400, GSM 900, ER-GSM 900, GSM 850 and GSM 700 MS
	-2 dB

	for DCS 1 800 and PCS 1900 power class 1, power class 2 or power class 6 MS
	0 dB

	for other DCS 1 800 and PCS 1900 MS
	-2 dB

	BTS

	for normal BTS
	0 dB 

	for GSM 900, ER-GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M1
	+7 dB

	for GSM 900, ER-GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M2
	+12 dB

	for GSM 900, ER-GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M3
	+17 dB

	for GSM 900, ER-GSM 900, GSM 850, MXM 850 and GSM 700 pico BTS P1
	+16 dB

	for DCS 1 800, PCS 1900 and MXM 1900 micro BTS M1
	+2 dB

	for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M2
	+7 dB

	for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M3
	+12 dB

	for DCS 1 800, PCS 1900 and MXM 1900  pico BTS P1
	+9 dB

	for Wide Area multicarrier BTS
	0 dB

	for Medium Range multicarrier BTS
	+6 dB

	for Local Area multicarrier BTS
	+14 dB

	NOTE1:
For DCS 1 800 power class 1, power class 2 and power class 6 MS, a correction offset of +2dB shall apply for the reference sensitivity performance as specified in table 1a for the normal conditions defined in Annex D and an offset of +4 dB shall be used to determine all other MS performances.


The reference performance shall be according to Table 6.2-5:
Table 6.2-5 Reference performance for Packet channels

	Logical channel
	Requirement

	Packet Data Channels (PDCH)2
	BLER £ 10% unless otherwise stated

	Uplink State Flags (USF)
	BLER £ 1%

	Packet Random Access Channels (PRACH)
	BLER £ 15%

	Piggy-backed ACK/NACK report (PAN)
	PAN error rate £ 5%

	Extended Coverage Packet Data Traffic Channels Uplink
(EC-PDTCH/U, EC-PDTCH/U/2TS) 3
	BLER £ 50%

	Extended Coverage Packet Data Traffic Channels Downlink
(EC-PDTCH/D, EC-PDTCH/D/2TS) 3
	BLER £ 20%

	Extended Coverage Random Access Channels 
(EC-RACH)
	BLER £ 20%

	Extended Coverage Control Channels 
(EC-CCCH/D1, EC-PACCH, EC-PACCH/2TS and EC‑BCCH)
	BLER £ 10%

	Extended Coverage Synchronization Channel (EC-SCH)
	BLER £ 10%

	NOTE1: EC-AGCH and EC-PCH

NOTE 2: This includes MCS in EC operation, other than MCS-1 and MCS-5.

NOTE 3: This applies to MCS-1 and MCS-5 in EC operation.


where BLER is the Block Error Rate, referring to all erroneously decoded data blocks including any headers, stealing flags, parity bits as well as any implicit information in the training sequence, or any downlink block discrimination error between EC-PDTCH and EC-PACCH or between EC-PDTCH/2TS and EC-PACCH/2TS.

For PDCH the BLER refers to RLC blocks, and hence there can be up to two block errors per 20ms radio block for EGPRS MCS7, MCS8, MCS9, UAS-7, UAS-8, UAS-9, UBS-7, UBS-8, DAS-8, DAS-9, DAS-10, DBS-7 and DBS-8, up to three block errors per radio block for UAS-10, UAS-11, UBS-9, UBS-10, DAS-11, DAS-12, DBS-9 and DBS-10, and up to four block errors per radio block for UBS-11, UBS-12, DBS-11 and DBS-12. The BLER refers to the initial transmission of RLC blocks, i.e. the channel decoding without incremental redundancy. For USF, the BLER only refers to the USF value. 

For EC-PDTCH, EC-PDTCH/2TS, EC-PACCH and EC-PACCH/2TS channels in downlink, the BLER shall be evaluated with random USF in each of the blind physical layer transmissions.
ii) If BTTI USF mode is used when sending downlink data blocks in RTTI configuration and different modulations are used in the two data blocks sent in a 20 ms block period, the USF will be sent with mixed modulation. In this case, the performance of the mixed modulation USF shall meet the less stringent requirement of the two modulations for static propagation conditions according to:

Table 6.2-6 USF performance in mixed modulation
	GMSK
	USF/MCS-1 to 4
	(table 1a)

	8PSK
	USF/MCS5 to 9
	(table 1c)

	16QAM (EGPRS2-A)
	USF/DAS-8 to 9
	(table 1l)

	32QAM (EGPRS2-A)
	USF/DAS-10 to 12
	(table 1l)

	QPSK (EGPRS2-B)
	USF/DBS-5 to 6
	(table 1n)

	16QAM (EGPRS2-B)
	USF/DBS-7 to 9
	(table 1n)

	32QAM (EGPRS2-B)
	USF/DBS-10 to 12
	(table 1n)


For PDCH channels, the performance requirements for some modulation and coding schemes and propagation conditions are specified at higher BLER. Where applicable, the BLER value noted in the respective performance requirement table applies.

	  5th Modification        


6.2.4a
Extended Coverage control channel and data channel performance for EC-GSM-IoT

For EC-channels in Coverage Classes higher than CC1 (i.e. CC2, CC3 and CC4) blind physical layer transmissions are used (EC-PDTCH, EC-PDTCH/2TS, EC-RACH, EC-SCH, EC-PACCH, EC-PACCH/2TS, EC‑BCCH, EC-AGCH, EC-PCH). 

The minimum input signal level for which the reference performance shall be met is specified in table 1z, 1aa, 1ab, 1ac and 1ad, according to the propagation condition and type of equipment, assuming the input signal fulfils the coherency requirements in subclause 4.6.3, where applicable.
	  6th Modification        


Table 1z: Input signal level (for normal BTS) at reference performance for GMSK modulated signals for different Coverage Classes (CC)

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	Static
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50
(no FH)

	EC-PACCH/U
	CC1
	dBm
	-120,5
	-115,5
	-117,5
	-115,5

	EC-PACCH/U/4
	CC2
	dBm
	-126,5
	-122,0
	-123,5
	-122,0

	EC-PACCH/U/8
	CC3
	dBm
	-129,5
	-124,5
	-126,0
	-125,0

	EC-PACCH/U/16
	CC4
	dBm
	-132,0
	-128,0
	-128,0
	-127,5

	EC-PACCH/U/2TS/4
	CC2
	dBm
	[-126,5]
	[-121,5]
	[-123,0]
	[-122,0]

	EC-PACCH/U/2TS/8
	CC3
	dBm
	[-129,0]
	[-124,0]
	[-125,0]
	[-125,0]

	EC-PACCH/U/2TS/16
	CC4
	dBm
	[-131,0]
	[-127,0]
	[-126,5]
	[-127,0]

	EC-PACCH/U/2TS/48
	CC5
	dBm
	[-134,0]
	[-131,0]
	[-131,0]
	[-132,5]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	-117,0
	-115,5
	-115,5
	-115,5

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-123,0
	-121,5
	-121,5
	-121,5

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-126,0
	-124,5
	-124,0
	-123,5

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-128,5
	-128,0
	-126,5
	-126,0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[-123,0]
	[-121,5]
	[-121,0]
	[-121,0]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[-126,0]
	[-124,5]
	[-123,0]
	[-123,0]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[-128,0]
	[-127,5]
	[-125,5]
	[-125,5]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dBm
	[-132,0]
	[-131,5]
	[-129,5]
	[-130,5]

	1 TS EC-RACH2)
	CC1
	dBm
	-116,0
	-113,5
	-
	-113,0

	1 TS EC-RACH/4
	CC2
	dBm
	-122,0
	-119,0
	-
	-118,5

	1 TS EC-RACH/16
	CC3
	dBm
	-126,0
	-123,0
	-
	-123,0

	1 TS EC-RACH/48
	CC4
	dBm
	-128,0
	-126,0
	-
	-125,0

	2 TS EC-RACH/4
	CC2
	dBm
	-122,5
	-119,5
	-
	-119,0

	2 TS EC-RACH/16
	CC3
	dBm
	-127,0
	-124,5
	-
	-124,0

	2 TS EC-RACH/48
	CC4
	dBm
	-129,5
	-128,0
	-
	-127,0

	1 TS EC-RACH/30 bits5)
	CC 
	dBm
	[TBD]
	[TBD]
	-
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	channel
	Static
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50
(no FH)

	EC-PACCH/U
	CC1
	dBm
	-120,5
	-115,5
	-117,5
	-115,0

	EC-PACCH/U/4
	CC2
	dBm
	-126,5
	-122,0
	-123,5
	-122,0

	EC-PACCH/U/8
	CC3
	dBm
	-129,5
	-124,5
	-126,0
	-124,5

	EC-PACCH/U/16
	CC4
	dBm
	-132,0
	-128,0
	-128,0
	-127,5

	EC-PACCH/U/2TS/4
	CC2
	dBm
	[-126,5]
	[-123,0]
	[-123,5]
	[-124,0]

	EC-PACCH/U/2TS/8
	CC3
	dBm
	[-129,0]
	[-125,0]
	[-126,0]
	[-126,0]

	EC-PACCH/U/2TS/16
	CC4
	dBm
	[-131,0]
	[-127,5]
	[-129,0]
	[-127,5]

	EC-PACCH/U/2TS/48
	CC5
	dBm
	[-135,0]
	[-132,0]
	[-132,0]
	[-133,5]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	-117,0
	-115,5
	-115,5
	-115,5

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-123,0
	-121,5
	-121,5
	-121,0

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-126,0
	-124,5
	-124,0
	-123,5

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-129,0
	-128,0
	-126,5
	-125,5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[-124,5]
	[-123,5]
	[-123,0]
	[-123,0]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[-127,0]
	[-125,5]
	[-125,0]
	[-125,5]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[-129,5]
	[-128,5]
	[-127,0]
	[-128,0]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dBm
	[-133,0]
	[-132,5]
	[-130,5]
	[-131,5]

	1 TS EC-RACH2)
	CC1
	dBm
	-116,5
	-113,5
	-
	-113,5

	1 TS EC-RACH/4
	CC2
	dBm
	-122,0
	-119,0
	-
	-118,5

	1 TS EC-RACH/16
	CC3
	dBm
	-126,0
	-123,0
	-
	-122,5

	1 TS EC-RACH/48
	CC4
	dBm
	-128,0
	-126,5
	-
	-125,0

	2 TS EC-RACH/4
	CC2
	dBm
	-122,5
	-119,5
	-
	-119,0

	2 TS EC-RACH/16
	CC3
	dBm
	-127,5
	-124,5
	-
	-124,0

	2 TS EC-RACH/48
	CC4
	dBm
	-129,5
	-128,0
	-
	-126,5

	1 TS EC-RACH/30 bits5)
	CC1 
	dBm
	[TBD]
	[TBD]
	-
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test.

NOTE 2:
Identification of the correct Training sequence is required, see 3GPP TS 45.002. 
NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 1a apply for Static and TU50 (no FH) and TU50 (ideal FH) propagation conditions 

NOTE 5:
The performance requirement applies for the random access message carrying 30 information bits (see 3GPP TS 45.003) sent using the Extended AB burst format (see 3GPP TS 45.002) as part of the Multilateration Timing Advance procedure using the Extended Access Burst method in EC operation.


Table 1aa: Input signal level (for EC-GSM-IoT MS) at reference performance for GMSK modulated signals for different Coverage Classes (CC)

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	Static
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50
(no FH)

	EC-SCH
	-
	dBm
	-124.5
	-121.5
	-
	-123.0

	EC-BCCH
	-
	dBm
	-123.5
	-119.5
	-
	-121.5

	EC-PACCH/D
	CC1
	dBm
	-114.5
	-106.5
	-110.0
	-109.0

	EC-PACCH/D/4
	CC2
	dBm
	-120.5
	-112.5
	-116.0
	-115.0

	EC-PACCH/D/8
	CC3
	dBm
	-123.5
	-115.0
	-120.5
	-119.5

	EC-PACCH/D/16
	CC4
	dBm
	-126.0
	-118.0
	-124.0
	-123.0

	EC-PACCH/D/2TS/4
	CC2
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	CC3
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	CC4
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dBm
	-111.0
	-103.0
	-
	-103.5

	EC-CCCH/D/8
	CC2
	dBm
	-119.5
	-114.5
	-
	-116.5

	EC-CCCH/D/16
	CC3
	dBm
	-122.0
	-117.0
	-
	-120.0

	EC-CCCH/D/32
	CC4
	dBm
	-124.0
	-120.5
	-
	-122.5

	EC-PDTCH/MCS-14)
	CC1
	dBm
	-112.0
	-106.5
	-108.5
	-108.0

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-118.0
	-112.5
	-114.5
	-114.0

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-121.0
	-115.5
	-118.0
	-117.5

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-124.0
	-118.5
	-122.0
	-121.5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	channel
	Static
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50
(no FH)

	EC-SCH
	-
	dBm
	-124.5
	-122.0
	-
	-123.0

	EC-BCCH
	-
	dBm
	-123.5
	-120.0
	-
	-121.5

	EC-PACCH/D
	CC1
	dBm
	-114.5
	-106.5
	-109.5
	-109.5

	EC-PACCH/D/4
	CC2
	dBm
	-120.5
	-112.0
	-116.0
	-115.5

	EC-PACCH/D/8
	CC3
	dBm
	-123.5
	-115.5
	-120.5
	-120.0

	EC-PACCH/D/16
	CC4
	dBm
	-126.0
	-118.5
	-124.0
	-123.5

	EC-PACCH/D/2TS/4
	 CC2
	  dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	 CC3
	  dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	 CC4
	  dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dBm
	-111.0
	-103.5
	-
	-104.0

	EC-CCCH/D/8
	CC2
	dBm
	-119.5
	-114.5
	-
	-117.0

	EC-CCCH/D/16
	CC3
	dBm
	-122.0
	-117.5
	-
	-120.0

	EC-CCCH/D/32
	CC4
	dBm
	-124.0
	-121.0
	-
	-122.5

	EC-PDTCH/MCS-14)
	CC1
	dBm
	-112.0
	-106.5
	-108.5
	-108.5

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	-118.0
	-112.5
	-114.5
	-114.0

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	-121.0
	-115.5
	-118.0
	-118.0

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	-124.0
	-118.5
	-122.0
	-121.5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test

NOTE 2:
The performance requirements for EC-CCCH apply for EC-PCH and EC‑AGCH.

NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 1a apply for Static and TU50 (no FH) and TU50 (ideal FH) propagation conditions


	  7th Modification        


Table 1ad: Input signal level (for normal BTS) at reference performance for GMSK modulated signals in Coverage Classes 2, 3 and 4 (CC2-CC4) using Overlaid CDMA

	E-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 dB2)
	0 dB1)
	3, 6, 9 dB3)

	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-PACCH/U/2TS/4
	CC2
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/8
	CC3
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/16
	CC4
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/48
	CC5
	dBm
	[TBD]
	[TBD]
	-
	-

	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]

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dBm
	[TBD]
	[TBD]
	-
	-

	DCS 1800 & 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 dB2)
	0 dB1)
	3, 6, 9 dB3)

	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-PACCH/U/2TS/4
	CC2
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/8
	CC3
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/16
	CC4
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PACCH/U/2TS/48
	CC5
	dBm
	[TBD]
	[TBD]
	-
	-

	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]

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dBm
	[TBD]
	[TBD]
	-
	-

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dBm
	[TBD]
	[TBD]
	-
	-

	NOTE 1:
All subchannels have the same signal level, i.e. all SCPIR_UL are 0 dB.
NOTE 2:
The input level applies to subchannel 1.

NOTE 3:
The input level applies to subchannel 1. Each of the SCPIR_UL values applies to a different one of subchannel 2, subchannel 3 or subchannel 4, see clause 6.1b.


	  8th Modification        


Table 2ah: Cochannel interference ratio at reference performance (for normal BTS) for GMSK modulated signals
	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50

(no FH)

	EC-PACCH/U
	CC1
	dB
	-1,0
	-1,0
	0,0

	EC-PACCH/U/4
	CC2
	dB
	-8,0
	-9,0
	-8,0

	EC-PACCH/U/8
	CC3
	dB
	-11,0
	-12,0
	-11,5

	EC-PACCH/U/16
	CC4
	dB
	-13,5
	-14,5
	-14,5

	EC-PACCH/U/2TS/4
	CC2
	dB
	[-7.0]
	[-7.5]
	[-7.5]

	EC-PACCH/U/2TS/8
	CC3
	dB
	[-10.0]
	[-10.0]
	[-10.5]

	EC-PACCH/U/2TS/16
	CC4
	dB
	[-11.5]
	[-12.0]
	[-13.5]

	EC-PACCH/U/2TS/48
	CC5
	dB
	     [-16.5]
	   [ -23.5]
	  [ -18.0]

	EC-PDTCH/MCS-14)
	CC1
	dB
	0,0
	-0,5
	-0,5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-7,5
	-7,5
	-7,5

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-11,0
	-10,5
	-10,5

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-14,0
	-13,0
	-13,0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[-7.5]
	[-6.5]
	[-7.0]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[-11.0]
	[-9.0]
	[-10.0]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[-13.5]
	[-11.0]
	[-12.5]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dB
	[-16.0]
	[-22.0]
	[-17.0]

	1 TS EC-RACH2)
	CC1
	dB
	2,0
	-
	2,0

	1 TS EC-RACH/4
	CC2
	dB
	-5,5
	-
	-4,5

	1 TS EC-RACH/16
	CC3
	dB
	-10,0
	-
	-10,0

	1 TS EC-RACH/48
	CC4
	dB
	-12,5
	-
	-12,5

	2 TS EC-RACH/4
	CC2
	dB
	-5,0
	-
	-4,5

	2 TS EC-RACH/16
	CC3
	dB
	-10,5
	-
	-10,5

	2 TS EC-RACH/48
	CC4
	dB
	-13,5
	-
	-13,5

	1 TS EC-RACH/30bits5)
	 CC1
	dB
	[TBD]
	-
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(Ideal FH)
	TU50

(no FH)

	EC-PACCH/U
	CC1
	dB
	-0,5
	-1,0
	1,0

	EC-PACCH/U/4
	CC2
	dB
	-7,5
	-9,0
	-7,5

	EC-PACCH/U/8
	CC3
	dB
	-10,5
	-11,5
	-11,0

	EC-PACCH/U/16
	CC4
	dB
	-13,5
	-14,0
	-14,0

	EC-PACCH/U/2TS/4
	CC2
	dB
	[-7.5]
	[-7.0]
	[-7.0]

	EC-PACCH/U/2TS/8
	CC3
	dB
	[-9.5]
	[-10.0]
	[-10.5]

	EC-PACCH/U/2TS/16
	CC4
	dB
	[-11.0]
	[-12.0]
	[-13.0]

	EC-PACCH/U/2TS/48
	CC5
	dB
	[-16.0]
	[-24.5]
	[-17.5]

	EC-PDTCH/MCS-14)
	CC1
	dB
	-0,5
	-0,5
	-0,5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-7,0
	-7,5
	-7,0

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-10,5
	-10,0
	-10,0

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-13,5
	-12,5
	-13,0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[-7.5]
	[-6.5]
	[-6.5]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[-11.0]
	[-9.0]
	[-9.5]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[-13.0]
	[-11.0]
	[-12.0]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dB
	[-16.5]
	[-19.5]
	[-16.0]

	1 TS EC-RACH2)
	CC1
	dB
	2,0
	-
	2,0

	1 TS EC-RACH/4
	CC2
	dB
	-5,5
	-
	-4,0

	1 TS EC-RACH/16
	CC3
	dB
	-9,5
	-
	-10,0

	1 TS EC-RACH/48
	CC4
	dB
	-12,5
	-
	-13,0

	2 TS EC-RACH/4
	CC2
	dB
	-5,0
	-
	-4,5

	2 TS EC-RACH/16
	CC3
	dB
	-10,5
	-
	-10,0

	2 TS EC-RACH/48
	CC4
	dB
	-13,5
	-
	-13,5

	1 TS EC-RACH/30bits5)
	 CC1
	dB
	[TBD]
	-
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. 

NOTE 2:
Identification of the correct Training sequence is required, see 3GPP TS 45.002. 
NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 2a apply for TU3 (low band) and TU1,5 (high band) and TU50 (no FH) propagation conditions together with the conditions for EGPRS in subclause 6.3.4.
NOTE 5:
The performance requirement applies for the random access message carrying 30 information bits (see 3GPP TS 45.003) sent using the Extended AB burst format (see 3GPP TS 45.002) as part of the Multilateration Timing Advance procedure using the Extended Access Burst method in EC operation.


Table 2ai: Cochannel interference ratio at reference performance (for EC-GSM-IoT MS) for GMSK modulated signals

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50

(no FH)

	EC-SCH
	-
	dB
	-12.0
	-
	-13.5

	EC-BCCH
	-
	dB
	-13.5
	-
	-15.0

	EC-PACCH/D
	CC1
	dB
	-1.5
	-5.0
	-4.0

	EC-PACCH/D/4
	CC2
	dB
	-5.5
	-10.0
	-9.0

	EC-PACCH/D/8
	CC3
	dB
	-6.5
	-13.0
	-12.0

	EC-PACCH/D/16
	CC4
	dB
	-8.0
	-15.5
	-15.0

	EC-PACCH/D/2TS/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dB
	2.5
	-
	0.5

	EC-CCCH/D/8
	CC2
	dB
	-7.5
	-
	-10.5

	EC-CCCH/D/16
	CC3
	dB
	-9.0
	-
	-13.0

	EC-CCCH/D/32
	CC4
	dB
	-12.0
	-
	-15.0

	EC-PDTCH/MCS-14)
	CC1
	dB
	-1.5
	-3.0
	-2.5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-6.5
	-8.0
	-7.5

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-8.5
	-12.0
	-11.5

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-10.5
	-14.5
	-14.5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(Ideal FH)
	TU50

(no FH)

	EC-SCH
	-
	dB
	-12.5
	-
	-13.5

	EC-BCCH
	-
	dB
	-14.0
	-
	-15.0

	EC-PACCH/D
	CC1
	dB
	-1.0
	-5.0
	-5.0

	EC-PACCH/D/4
	CC2
	dB
	-5.0
	-10.0
	-10.0

	EC-PACCH/D/8
	CC3
	dB
	-7.0
	-13.0
	-12.5

	EC-PACCH/D/16
	CC4
	dB
	-9.0
	-15.5
	-15.0

	EC-PACCH/D/2TS/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dB
	2.0
	-
	0.5

	EC-CCCH/D/8
	CC2
	dB
	-7.5
	-
	-11.0

	EC-CCCH/D/16
	CC3
	dB
	-9.5
	-
	-13.5

	EC-CCCH/D/32
	CC4
	dB
	-13.0
	-
	-15.0

	EC-PDTCH/MCS-14)
	CC1
	dB
	-1.0
	-2.5
	-2.5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-6.5
	-8.0
	-8.0

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-8.5
	-11.5
	-11.5

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-10.5
	-14.5
	-14.5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test

NOTE 2:
The performance requirements for EC-CCCH apply for EC-PCH and EC‑AGCH.

NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 2a apply for TU3 (low band) and TU1,5 (high band) and TU50 (no FH) propagation conditions together with the conditions for EGPRS in subclause 6.3.4.


	  9th Modification        


Table 2al: Adjacent channel interference ratio at reference performance (for normal BTS) for GMSK modulated signals 
	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50

(no FH)

	EC-PACCH/U
	CC1
	dB
	-19,5
	-21,0
	-19,0

	EC-PACCH/U/4
	CC2
	dB
	-27,0
	-29,5
	-27,0

	EC-PACCH/U/8
	CC3
	dB
	-28,0
	-32,5
	-29,0

	EC-PACCH/U/16
	CC4
	dB
	-29,0
	-35,0
	-30,5

	EC-PACCH/U/2TS/4
	CC2
	dB
	     [-22.0]
	    [-28.5]
	   [-24.5]

	EC-PACCH/U/2TS/8
	CC3
	dB
	     [-23.0]
	    [-31.0]
	   [-26.5]

	EC-PACCH/U/2TS/16
	CC4
	dB
	     [-23.5]
	    [-33.5]
	   [-28.0]

	EC-PACCH/U/2TS/48
	CC5
	dB
	     [-28.5]
	    [-46.5]
	   [-29.5]

	EC-PDTCH/MCS-14)
	CC1
	dB
	-21,0
	-20,5
	-20,5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-30,0
	-29,5
	-29,5

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-32,0
	-32,5
	-32,0

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-33,0
	-35,0
	-33,0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	     [-28.5]
	    [-28.5]
	   [-28.5]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	    [-29.5]
	   [-31.0]
	   [-29.5]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	    [-30.5]
	   [-33.5]
	   [-30.5]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dB
	   [-32.5]
	   [-46.5]
	   [-32.5]

	1 TS EC-RACH2)
	CC1
	dB
	-14,5
	-
	-14,5

	1 TS EC-RACH/4
	CC2
	dB
	-23,0
	-
	-23,0

	1 TS EC-RACH/16
	CC3
	dB
	-26,0
	-
	-26,0

	1 TS EC-RACH/48
	CC4
	dB
	-27,5
	-
	-27,5

	2 TS EC-RACH/4
	CC2
	dB
	-24,5
	-
	-24,5

	2 TS EC-RACH/16
	CC3
	dB
	-27,0
	-
	-27,5

	2 TS EC-RACH/48
	CC4
	dB
	-29,5
	-
	-29,5

	1 TS EC-RACH/30bits5)
	 CC1
	dB
	[TBD]
	-
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(Ideal FH)
	TU50

(no FH)

	EC-PACCH/U
	CC1
	dB
	-19,5
	-21,0
	-19,5

	EC-PACCH/U/4
	CC2
	dB
	-25,0
	-30,0
	-27,0

	EC-PACCH/U/8
	CC3
	dB
	-26,5
	-32,5
	-28,5

	EC-PACCH/U/16
	CC4
	dB
	-28,0
	-35,0
	-30,0

	EC-PACCH/U/2TS/4
	CC2
	dB
	[-22.0]
	[-28.5]
	[-24.5]

	EC-PACCH/U/2TS/8
	CC3
	dB
	[-22.5]
	[-31.0]
	[-26.0]

	EC-PACCH/U/2TS/16
	CC4
	dB
	[-23.0]
	[-33.5]
	[-27.5]

	EC-PACCH/U/2TS/48
	CC5
	dB
	[-28.0]
	[-44.5]
	[-29.0]

	EC-PDTCH/MCS-14)
	CC1
	dB
	-21,0
	-20,5
	-20,5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-30,0
	-29,5
	-29,5

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-31,5
	-31,5
	-32,0

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-32,5
	-35,0
	-32,5

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[-28.5]
	[-28.5]
	[-28.0]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[-29.5]
	[-31.0]
	[-29.5]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[-30.0]
	[-33.5]
	[-30.0]

	EC-PDTCH/2TS/MCS-1'/48
	CC5
	dB
	[-31.5]
	[-44.5]
	[-31.5]

	1 TS EC-RACH2)
	CC1
	dB
	-14,5
	-
	-14,5

	1 TS EC-RACH/4
	CC2
	dB
	-23,0
	-
	-23,0

	1 TS EC-RACH/16
	CC3
	dB
	-26,0
	-
	-26,5

	1 TS EC-RACH/48
	CC4
	dB
	-27,5
	-
	-27,5

	2 TS EC-RACH/4
	CC2
	dB
	-24,5
	-
	-24,5

	2 TS EC-RACH/16
	CC3
	dB
	-27,5
	-
	-28,5

	2 TS EC-RACH/48
	CC4
	dB
	-30,0
	-
	-30,5

	1 TS EC-RACH/30bits5)
	 CC1
	dB
	[TBD]
	-
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. 

NOTE 2:
Identification of the correct Training sequence is required, see 3GPP TS 45.002. 

NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 2a apply for TU3 (low band) and TU1,5 (high band) and TU50 (no FH) propagation conditions together with the conditions for EGPRS in table 6.3-1b and subclause 6.3.4.
NOTE 5:
The performance requirement applies for the random access message carrying 30 information bits (see 3GPP TS 45.003) sent using the Extended AB burst format (see 3GPP TS 45.002) as part of the Multilateration Timing Advance procedure using the Extended Access Burst method in EC operation.


Table 2am: Adjacent channel interference ratio at reference performance (for EC-GSM-IoT MS) for GMSK modulated signals 

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(ideal FH)
	TU50

(no FH)

	EC-SCH
	-
	dB
	-28.5
	-
	-30.0

	EC-BCCH
	-
	dB
	-31.0
	-
	-32.5

	EC-PACCH/D
	CC1
	dB
	-18.5
	-23.0
	-22.0

	EC-PACCH/D/4
	CC2
	dB
	-21.0
	-26.5
	-25.5

	EC-PACCH/D/8
	CC3
	dB
	-22.0
	-29.0
	-28.0

	EC-PACCH/D/16
	CC4
	dB
	-23.5
	-30.5
	-30.0

	EC-PACCH/D/2TS/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dB
	-15.0
	-
	-17.5

	EC-CCCH/D/8
	CC2
	dB
	-24.0
	-
	-27.5

	EC-CCCH/D/16
	CC3
	dB
	-25.0
	-
	-29.0

	EC-CCCH/D/32
	CC4
	dB
	-27.5
	-
	-30.5

	EC-PDTCH/MCS-14)
	CC1
	dB
	-20.0
	-21.5
	-21.5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-24.0
	-26.0
	-25.5

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-26.0
	-29.5
	-29.0

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-27.5
	-32.0
	-32.0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	DCS 1800 and PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1.2

(no FH)
	TU1.21)
(Ideal FH)
	TU50

(no FH)

	EC-SCH
	-
	dB
	-29.0
	-
	-30.5

	EC-BCCH
	-
	dB
	-32.0
	-
	-33.0

	EC-PACCH/D
	CC1
	dB
	-18.0
	-23.0
	-23.0

	EC-PACCH/D/4
	CC2
	dB
	-21.0
	-26.5
	-26.5

	EC-PACCH/D/8
	CC3
	dB
	-22.5
	-29.0
	-28.5

	EC-PACCH/D/16
	CC4
	dB
	-24.0
	-30.5
	-30.5

	EC-PACCH/D/2TS/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PACCH/D/2TS/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-CCCH/D2)
	CC1
	dB
	-15.5
	-
	-18.5

	EC-CCCH/D/8
	CC2
	dB
	-24.5
	-
	-27.5

	EC-CCCH/D/16
	CC3
	dB
	-25.5
	-
	-29.5

	EC-CCCH/D/32
	CC4
	dB
	-28.5
	-
	-31.0

	EC-PDTCH/MCS-14)
	CC1
	dB
	-20.0
	-21.5
	-21.5

	EC-PDTCH/MCS-1/4
	CC2
	dB
	-24.0
	-26.0
	-26.0

	EC-PDTCH/MCS-1/8
	CC3
	dB
	-26.0
	-29.5
	-29.5

	EC-PDTCH/MCS-1/16
	CC4
	dB
	-28.0
	-32.0
	-32.0

	EC-PDTCH/2TS/MCS-1/4
	CC2
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/8
	CC3
	dB
	[TBD]
	[TBD]
	[TBD]

	EC-PDTCH/2TS/MCS-1/16
	CC4
	dB
	[TBD]
	[TBD]
	[TBD]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. 

NOTE 2:
The performance requirements for EC-CCCH apply for EC-PCH and EC‑AGCH.

NOTE 3:
For the notation of EC-channels, see 3GPP TS 45.003.

NOTE 4:
For MCS-2, MCS-3 and MCS-4 in CC1 the requirements in table 2a apply for TU3 (low band) and TU1,5 (high band) and TU50 (no FH) propagation conditions together with the conditions for EGPRS in table 6.3-1a and subclause 6.3.4.
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Annex S (normative):
Normalized coherency error

The normalized RMS ([image: image6.png]


) is defined as the ratio of the maximum RMS value of the error vector magnitude ([image: image8.png]W—



) between any two consecutive bursts [image: image10.png]


 and [image: image12.png]


, from a set of blind physical layer transmissions in the same TDMA frame, compared to the average RMS value over the set of blind physical layer transmissions ([image: image14.png]


). The normalized RMS is calculated over the useful part of the burst. The normalized coherency error shall be measured after a measurement receive filter at baseband. The specification is based on using the specified, windowed, raised-cosine filter with roll-off 0.25 and single side-band bandwidth of 90 kHz (see subclause 4.6.2).

[image: image15.png]



[image: image16.png]A,,(n)= A,(n)—A,(n)




[image: image17.png]yrms =

=)
:
NG





[image: image18.png]
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where 

-
[image: image21.png]


is the sum over the useful part of the burst where N is the number of samples (147 or 148) which shall be taken at the symbol rate 
-
x and y are indices to any given pair of consecutive bursts out of the blind physical layer transmissions

- 
M is the number of blind physical layer transmissions per TDMA frame
Before taking the logarithm, the measured average of [image: image23.png]


 over at least [200] TDMA frames ([image: image25.png]


) shall be computed. The TDMA frames over which the average is computed shall be spread over at least [50] separate FUAs (Fixed Uplink Allocations, see 3GPP TS 44.060 [38]), each with a similar size of the allocation, between which EC-PACCH/D or EC-PACCH/D/2TS is transmitted to the MS. Then this average shall be transferred to dB scale according to 
[image: image26.png]Arms [dB] = 2010910 (Apme)




and is referred to as Normalized Coherency Error.
	  End of Modifications        


