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1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[1A]
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3GPP TS 34.114: “User Equipment (UE) / Mobile Station (MS) Over The Air (OTA) antenna performance; Conformance testing”.
[2]
3GPP TR 43.030: “Radio network planning aspects”.

[3]
3GPP TS 43.052: “GSM Cordless Telephony System (CTS); Lower layers of the CTS radio interface; Stage 2”.

[4]
3GPP TS 43.059: “Functional Stage 2 description of Location Services in GERAN”.

[5]
3GPP TS 43.064: “General Packet Radio Service (GPRS); GPRS Radio Interface Stage 2”.

[6]
3GPP TS 44.014: “Individual equipment type requirements and interworking; Special conformance testing functions”.

[7]
3GPP TS 44.018: “Mobile radio interface layer 3 specification; Radio Resource Control Protocol”.

[7A]
3GPP TS 44.031: “Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)”.
[8]
3GPP TS 44.071: “Mobile radio interface layer 3 Location Services (LCS) specification”.

[9]
3GPP TS 45.001: “Physical layer on the radio path General description”.

[10]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path“.

[11]
3GPP TS 45.003: “Channel coding”.

[12]
3GPP TS 45.004: “Modulation”.

[13]
3GPP TS 45.008: “Radio subsystem link control”.

[14]
3GPP TS 45.010: “Radio subsystem synchronization”.

[15]
3GPP TS 45.050: “Background for Radio Frequency (RF) requirements”.

[16]
3GPP TS 51.010: “Mobile Station (MS) conformity specification”.

[17]
3GPP TS 51.011: “Specification of the Subscriber Identity Module ‑ Mobile Equipment (SIM ‑ ME) interface”.

[18]
3GPP TS 51.021: “Base Station System (BSS) equipment specification; Radio aspects”.

[19]
ITU‑T Recommendation O.153: “Basic parameters for the measurement of error performance at bit rates below the primary rate”.

[20]
ETSI EN 300 019‑1‑3: “Equipment Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment; Part 1‑3: Classification of environmental conditions Stationary use at weather protected locations”.

[21]
ETSI EN 300 019‑1‑4: “Equipment Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment; Part 1‑4: Classification of environmental conditions Stationary use at non‑weather protected locations”.

[22]
FCC Title 47 CFR Part 24: “Personal Communication Services", Subpart E "Broadband services”.

[23]
ITU‑T Recommendation O.151 (1992): “Error performance measuring equipment operating at the primary rate and above”.

[24]
TIA/EIA-136-C:  “TDMA Third Generation Wireless”.

[25]
IEC publication 68-2-1: “Environmental Testing; Part 2; Tests – Test A: Cold”.

[26]
IEC publication 68-2-2: “Basic Environmental Testing Procedures; Part 2; Tests - Tests B: Dry heat”.

[27]
IEC publication 68-2-36: “Basic Environmental Testing Procedures; Part 2: Tests; Test Fdb: Random vibration wide band – Reproducibility Medium”.

[28]
FCC Title 47 CFR Part 22: “Public Mobile Services“.

[29]
FCC Title 47 CFR Part 27: “Miscellaneous Wireless Services”. Subpart C “Technical Standards”.

[30]

ICD-GPS 200, Navstar GPS Space Segment/Navigation User Interfaces, Rev. C.
[31]
P. Axelrad, R.G. Brown, "GPS Navigation Algorithms", in Chapter 9 of "Global Positioning System: Theory and Applications", Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of Aeronautics and Astronautics Inc., 1996.

[32]
S.K. Gupta, "Test and Evaluation Procedures for the GPS User Equipment", ION-GPS Red Book, Volume 1, p. 119.

[33]
3GPP TS 37.104: “Multi-Standard (MSR) Base Sation (BS) radio transmission and reception”.

[34]
ITU-R SM.329: “Unwanted emissions in the spurious domain”.

[35]
3GPP TS 51.026: “Base Station System (BSS) equipment specification; Part 4: Repeaters”.

[36]
3GPP TS 24.008: “Mobile radio interface Layer 3 specification; Core network protocols; Stage 3”.

[37]
3GPP TS 25.101: “User Equipment (UE) radio transmission and reception (FDD)”.

[38]
3GPP TS 44.060:”Radio Link Control/ Medium Access Control (RLC/MAC) protocol” 
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1.3
Definitions

For the purposes of the present document, the following terms and definitions apply.
Blind Physical Layer Transmissions: see 3GPP TS 43.064.
Coverage Class: see 3GPP TS 43.064. 
DLMC configuration: see 3GPP TS 44.060.
DLMC inter-band reception: Resource assignment in up to two frequency bands to a MS indicating support for DLMC inter-band reception, see 3GPP TS 24.008.The Maximum Bandwidth signalled by the mobile station, see 3GPP TS 24.008, applies to each band.
DLMC non-contiguous intra-band reception: Simultaneous reception of carriers in a given frequency band with greater carrier separation than indicated by the signalled Maximum Bandwidth, see 3GPP TS 24.008. The assigned carriers are grouped into two separate groups during each TDMA frame, where the carrier separation indicated by the Maximum Bandwidth applies in each group.
EC-channels: Logical channels specifically defined for EC operation, see 3GPP TS 45.002.

EC-GSM-IoT MS: Mobile Station supporting EC-GSM-IoT.

EC operation: See 3GPP TS 43.064.
Maximum supported DLMC carrier frequency spacing: Maximum spacing between the centre frequencies of simultaneously received carriers for the signalled Maximum Bandwidth, see 3GPP TS 24.008.

Minimum carrier frequency spacing: Minimum spacing between the centre frequencies of simultaneously transmitted or received GSM carriers of a BTS belonging to a multicarrier BTS class.

Overlaid CDMA: Multiplexing scheme where up to four mobile stations can be assigned orthogonal codes to simultaneously transmit on the same physical channel in the uplink, see 3GPP TS 45.002. Used in EC operation.

Overlaid CDMA subchannel: One out of up to four logical channels multiplexed on the same physical channels through the use of orthogonal Overlaid CDMA codes.

Subchannel power imbalance ratio on downlink: In the downlink, the subchannel power imbalance ratio is the SCPIR as defined in 3GPP TS 45.004.

NOTE:
Information bits of VAMOS subchannel 2 and VAMOS subchannel 1 respectively modulate the quadrature component and inphase component of the AQPSK symbols (see 3GPP TS 45.002).

Subchannel power imbalance ratio on uplink: In case of VAMOS the ratio of the average received uplink power of VAMOS subchannel 2 (Pu2) to the average received uplink power of VAMOS subchannel 1 (Pu1) expressed as 10*log10(Pu2/Pu1) dB. In case of Overlaid CDMA subchannels, the ratio of the average received uplink power of Overlaid CDMA subchannel 2 (Pu2), 3 (Pu3) or 4 (Pu4) to the average received uplink power of Overlaid CDMA subchannel 1 (Pu1) expressed as 10*log10(Pu2/Pu1), 10*log10(Pu3/Pu1) or 10*log10(Pu4/Pu1) dB respectively.

VAMOS I/II/III MS: Mobile Station supporting VAMOS level I/II/III respectively (see 3GPP TS 24.008).
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4.1.1
Mobile Station

The MS maximum output power and lowest power control level shall be, according to its class, as defined in the following tables.

i) MS maximum output power

Table 4.1-1 MS maximum power at GMSK modulation

	Power
	GSM 400 & GSM 900 & ER-GSM 900 & GSM 850 & GSM 700
	DCS 1 800
	PCS 1 900 
	Tolerance (dB)

	class
	Nominal Maximum output
	Nominal Maximum output
	Nominal Maximum output
	for conditions

	
	power
	power
	power
	normal
	extreme

	1
	‑ ‑ ‑ ‑ ‑ ‑
	1 W (30 dBm)
	1 W (30 dBm)
	±2
	±2,5

	2
	8 W (39 dBm)
	0,25 W (24 dBm)
	0,25 W (24 dBm)
	±2
	±2,5

	3
	5 W (37 dBm)
	4 W (36 dBm)
	2 W (33 dBm)
	±2
	±2,5

	4
	2 W (33 dBm)
	
	
	±2
	±2,5 / ±3,02

	5
	0,8 W (29 dBm)
	
	
	±2
	±2,5

	6
	 0,2 W (23 dBm)1)
	0,16 W (22 dBm)
	0,16 W (22 dBm)
	±2
	±3,0

	NOTE 1: Power class 6 applies only to GSM 850 and E-GSM 900.
NOTE 2: Applies only to EC-GSM-IoT MS 


Table 4.1-2 MS maximum power at other modulations

	Power
	GSM 400 and GSM 900 & ER-GSM 900 & GSM 850 & GSM 700
	GSM 400 and GSM 900 & ER-GSM 900 & GSM 850 & GSM 700
	DCS 1 800
	PCS 1 900
	DCS 1 800 & PCS 1 900 

	class
	Nominal Maximum output
	Tolerance (dB) 

for conditions 
	Nominal Maximum output
	Nominal Maximum output
	Tolerance (dB) 

for conditions 

	
	Power
	normal
	extreme
	power
	power
	normal
	extreme

	E1
	33 dBm 
	±2
	±2,5
	30 dBm 
	30 dBm 
	±2
	±2,5

	E2
	27 dBm 
	±3
	±4
	26 dBm 
	26 dBm 
	-4/+3
	-4,5/+4

	E3
	23 dBm 
	(3
	±4
	22 dBm 
	22 dBm 
	(3
	(4

	E4
	19 dBm1)
	(2
	±2,5
	18 dBm
	18 dBm
	(3
	±3,5

	NOTE 1: Power class E4 applies only to GSM 850 and E-GSM 900.


The maximum power for power class E1-E3 is corrected for the different modulations according to the table below

Table 4.1-3 Correction factor of maximum power for different modulations in table 4.1-2

	Modulation
	Correction factor (dB)

	QPSK
	0

	8-PSK
	0

	16-QAM
	-2 

	32-QAM
	-2

	NOTE:
In the case and only in the case of EGPRS2-B with the spectrally wide pulse shaping filter and the tight spectrum requirement at 400 kHz offset from the carrier (see section 4.2.1), the actual maximum output power may be up to 2 dB lower than the lower limit of the maximum output power's tolerance range defined by the power class table above and the correction factors of this table. In this case and only in this case, the MS need not use the highest power control level or the two highest power control levels for the respective modulation.


Maximum output power for GMSK in any one band shall always be equal to or higher than maximum output power for all other modulations for the same equipment in the same band.

A multi band MS has a combination of the power class in each band of operation from the table above. Any combination may be used.

For EC-GSM-IoT capable mobile stations only GMSK modulation is mandatory. 8-PSK modulation is optional. 
For EC-GSM-IoT mobile stations at GMSK modulation only power classes 4 and 6 apply for GSM 850 and E-GSM 900, and power classes 1 and 6 apply for DCS 1800 and PCS 1900. Corresponding power classes for 8-PSK modulation are E2 and E4 for all bands.
The PCS 1 900, including its actual antenna gain, shall not exceed a maximum of 2 Watts (+33 dBm) EIRP per the applicable FCC rules for wideband PCS services [FCC Part 24, Subpart E, Section 24.232]. Power Class 3 is restricted to transportable or vehicular mounted units.

For GSM 850 MS, including its actual antenna gain, shall not exceed a maximum of 7 Watts (+38,5 dBm) ERP per the applicable FCC rules for public mobile services. [FCC Part 22, Subpart H, Section 22.913]

For GSM 700 MS, including its actual antenna gain, shall not exceed a maximum of 3 Watts (+35 dBm) ERP for handheld devices and maximum of 30 Watts (+45 dBm) ERP for other mobile devices per the applicable FCC rules. [FCC Part 27, Subpart C, Section 27.50].

ii) The different power control levels needed for adaptive power control and open-loop (EC-)RACH power control (see 3GPP TS 45.008) shall have the nominal output power as defined in the tables below, starting from the power control level for the lowest nominal output power up to the power control level for the maximum nominal output power corresponding to the class of the particular MS as defined in the tables above. Whenever a power control level commands the MS to use a nominal output power equal to or greater than the maximum nominal output power for the power class of the MS, the nominal output power transmitted shall be the maximum nominal output power for the MS class, and the tolerance specified for that class (see tables 4.1-1, 4.1-2 and 4.1-3 above) shall apply.

Table 4.1-4a MS power control levels 

	GSM 400, GSM 900, ER-GSM 900, GSM 850 and GSM 700
Power 

control 

level

Nominal Output power (dBm)

Tolerance (dB) for conditions 

normal

extreme

0‑2

39

±2

±2,5

3

37

±3

±4

4

35

±3

±4

5

33

±3

±4

6

31

±3

±4

7

29

±3

±4

8

27

±3

±4

9

25

±3

±4

10

23

±3

±4

11

21

±3

±4

12

19

±3

±4

13

17

±3

±4

14

15

±3

±4

15

13

±3

±4

16

11

±5

±6

17

9

±5

±6

18

7

±5

±6

19‑311)
5

±5

±6

192)
5
±5

±6

202)
3
±5

±6

212)
1
±5

±6

222)
-1
±5

±6

232)
-3
±5

±6

242)
-5
±5

±6

25-312)
-7
±5

±6

NOTE 1: 
This requirement applies only to MS that do not support EC-GSM-IoT.

NOTE 2: 
The power control levels apply to EC-GSM-IoT MS.



Table 4.1-4b MS power control levels

	DCS 1 800



	Power control level
	Nominal Output power (dBm)
	Tolerance (dB) for conditions



	
	
	normal
	extreme

	
	
	
	

	29
	36
	±2
	±2,5

	30
	34
	±3
	±4

	31
	32
	±3
	±4

	0
	30
	±3
	±4

	1
	28
	±3
	±4

	2
	26
	±3
	±4

	3
	24
	±3
	±4

	4
	22
	±3
	±4

	5
	20
	±3
	±4

	6
	18
	±3
	±4

	7
	16
	±3
	±4

	8
	14
	±3
	±4

	9
	12
	±4
	±5

	10
	10
	±4
	±5

	11
	8
	±4
	±5

	12
	6
	±4
	±5

	13
	4
	±4
	±5

	14
	2
	±5
	±6

	15‑281)
	0
	±5
	±6

	152)
	0
	±5
	±6

	162)
	-2
	±5
	±6

	172)
	-4
	±5
	±6

	182)
	-6
	±5
	±6

	19-282)
	-8
	±5
	±6

	NOTE 1:
This requirement applies only to MS that do not support EC-GSM-IoT.
NOTE 2:
The power control levels apply to EC-GSM-IoT MS.


NOTE 1:
For DCS 1 800, the power control levels 29, 30 and 31 are not used when transmitting the parameter MS_TXPWR_MAX_CCH on BCCH, for cross phase compatibility reasons. If levels greater than 30 dBm are required from the MS during a random access attempt, then these shall be decoded from parameters broadcast on the BCCH as described in 3GPP TS 45.008.

Furthermore, the difference in output power actually transmitted by the MS between two power control levels where the difference in nominal output power indicates an increase of 2 dB (taking into account the restrictions due to power class), shall be +2 ± 1,5 dB. Similarly, if the difference in output power actually transmitted by the MS between two power control levels where the difference in nominal output power indicates an decrease of 2 dB (taking into account the restrictions due to power class), shall be ‑2 ± 1,5 dB.

NOTE 2:
A 2 dB nominal difference in output power can exist for non‑adjacent power control levels e.g. power control levels 18 and 22 for GSM 400 and GSM 900; power control levels 31 and 0 for class 3 DCS 1 800 and power control levels 3 and 6 for class 4 GSM 400 and GSM 900.

A change from any power control level to any power control level may be required by the base transmitter. The maximum time to execute this change is specified in 3GPP TS 45.008.

Table 4.1-4c MS power control levels

PCS 1 900

	Power Control Level
	Output Power (dBm)
	Tolerance (dB) for conditions

	
	
	Normal
	Extreme

	22-29
	Reserved
	Reserved
	Reserved

	30
	33
	2 dB
	2,5 dB

	31
	32
	2 dB
	2,5 dB

	0
	30
	3 dB1)
	4 dB1)

	1
	28
	3 dB
	4 dB

	2
	26
	3 dB
	4 dB

	3
	24
	3 dB1)
	4 dB1)

	4
	22
	3 dB
	4 dB

	5
	20
	3 dB
	4 dB

	6
	18
	3 dB
	4 dB

	7
	16
	3 dB
	4 dB

	8
	14
	3 dB
	4 dB

	9
	12
	4 dB
	5 dB

	10
	10
	4 dB
	5 dB

	11
	8
	4 dB
	5 dB

	12
	6
	4 dB
	5 dB

	13
	4
	4 dB
	5 dB

	14
	2
	5 dB
	6 dB

	15
	0
	5 dB
	6 dB

	16-21 2)
	Reserved
	Reserved
	Reserved

	163)
	-2
	5 dB
	6 dB

	173)
	-4
	5 dB
	6 dB

	183)
	-6
	5 dB
	6 dB

	193)
	-8
	5 dB
	6 dB

	20-213)
	Reserved
	Reserved
	Reserved

	NOTE 1: 
Tolerance for MS Power Classes 1 and 2 is 2 dB normal and 2,5 dB extreme at Power Control Levels 0 and 3 respectively. 

NOTE 2:
This requirement applies only to MS that do not support EC-GSM-IoT.
NOTE 3:
The power control levels apply to EC-GSM-IoT MS.


The output power actually transmitted by the MS at each of the power control levels shall form a monotonic sequence, and the interval between power steps shall be 2 dB 1,5 dB except for the step between power control levels 30 and 31 where the interval is 1 dB 1 dB.

The MS transmitter may be commanded by the BTS to change from any power control level to any other power control level. The maximum time to execute this change is specified in 3GPP TS 45.008.

For CTS transmission, the nominal maximum output power of the MS shall be restricted to:

-
11 dBm (0,015 W) in GSM 900 i.e. power control level 16;

-
12 dBm (0,016 W) in DCS 1 800 i.e. power control level 9.

iii) In order to manage mobile terminal heat dissipation resulting from transmission on multiple uplink timeslots, a mobile station that is not in EC operation may reduce its maximum output power by up to the values in table 4.1-5. A mobile station in EC operation  shall be capable of transmitting at the declared nominal output power for the duration of uplink data transfer, for any number of timeslots used.
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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)

Table 4.1-5 MS power reduction when transmitting on multiple uplink timeslots

	Number of timeslots in uplink assignment
	Permissible nominal reduction of maximum output power, (dB)

	
	

	1
	0 

	2
	3,0

	3
	4,8 

	4
	6,0

	5
	7,0

	6
	7,8

	7
	8,5

	8
	9,0


The actual supported maximum output power shall be in the range indicated by the parameters XXX_MULTISLOT_POWER_PROFILE (See 3GPP TS 24.008) for n assigned uplink timeslots:

a ( MS maximum output power ( min(MAX_PWR, a + b)

Where:

a = min (MAX_PWR, MAX_PWR + XXX_MULTISLOT_POWER_PROFILE – 10log(n));

MAX_PWR equals to the MS maximum output power according to the relevant power class;

XXX_MULTISLOT_POWER_PROFILE refers either to GMSK_MULTISLOT_POWER PROFILE or 8‑PSK_MULTISLOT_POWER_PROFILE depending on the modulation type concerned, and

XXX_MULTISLOT_POWER_PROFILE 0 = 0 dB;

XXX_MULTISLOT_POWER_PROFILE 1 = 2 dB;

XXX_MULTISLOT_POWER_PROFILE 2 = 4 dB;

XXX_MULTISLOT_POWER_PROFILE 3 = 6 dB.

For DCS 1800 and PCS 1900 frequency bands b = 3 dB, for all other bands b = 2 dB.

For  QPSK, 16-QAM and 32-QAM modulations 8-PSK_MULTISLOT_POWER_PROFILE shall apply, corrected for the difference in MAX_PWR for each modulation.

The supported maximum output power for each number of uplink timeslots shall form a monotonic sequence. The maximum reduction of maximum output power from an assignment of n uplink timeslots to an assignment of n+1 uplink timeslots shall be equal to the difference of maximum permissible nominal reduction of maximum output power for the corresponding number of timeslots, as defined in the table 4.1-5 above.

As an exception, in case of a multislot uplink assignment, the first power control step down from the maximum output power is allowed to be in the range 0…2 dB.

In case the MS transmits on more uplink slots than assigned (e.g. due to a polling response, see 3GPP TS 44.060), the MS may reduce uplink power as above for a multislot uplink configuration but as a function of the number of active uplink slots on a TDMA frame basis.

On a multislot uplink configuration the MS may restrict the interslot output power control range to a 10 dB window, on a TDMA frame basis. On those timeslots where the ordered power level is more than 10 dB lower than the applied power level of the highest power timeslot, the MS shall transmit at a lowest possible power level within 10 dB range from the highest applied power level, if not transmitting at the actual ordered power level.
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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 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 [tbd] dB at 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 and EC-PACCH, 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.
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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 (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. 
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 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.

If Overlaid CDMA (see 3GPP TS 45.002 and 3GPP TS 45.004) is supported by the BTS 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 (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.

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 four users per timeslot and SCPIR_UL setting equal to [3] / [6] / [9] dB, the requirements are applicable for any allocation of the different SCPIRs to subchannels 2 to 4.

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.

	  7th modification        


6.2.2
Packet-switched channels

i) For packet switched channels, the minimum input signal level for which the reference performance shall be met in case of normal symbol-rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN) used, is specified in table 1a for GMSK modulated input signals, tables 1b and 1c for 8-PSK modulated input signals (convolutional coding), table 1l for input signals modulated by 8-PSK (turbo coding), tables 1k and 1l for input signals modulated by 16-QAM and 32-QAM respectively, according to the type of channel and the propagation condition. In case higher symbol rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN) are used, the minimum input signal level for which the reference performance shall be met, is specified in table 1m and 1n for input signals modulated by QPSK or 16-QAM or 32-QAM respectively, according to the type of channel and the propagation condition. For Reduced Transmit-Time-Interval (RTTI) the minimum performance requirements are the same as for Basic Transmit-Time-Interval (BTTI) on a static channel. When Piggy-backed ACK/NACK reporting (PAN) is used, the minimum performance requirements of tables 1o and 1p apply. The minimum input signal level for which the reference performance shall be met for PAN is specified in table 1q and 1r. Tables 1p and 1q apply to BTS for input signals with wide pulse shaping filter in the case of higher symbol rate. 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. The levels are given for normal BTS for GMSK modulated signals. 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 in table 1z and 1aa (for BTS and MS respectively) for GMSK modulated EC-channels and 1ab and 1ac (for BTS and EC-GSM-IoT MS respectively) for 8-PSK modulated EC-PDTCH channels shall be met only in case of BTTI, no PAN, and in the downlink 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 following values: 

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

	
	MS, GMSK modulated signals
	

	‑
	for DCS 1 800 class 1 or class 2 MS
	+2/+4 dB**

	‑
	for DCS 1 800 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 and GSM 850 MS and GSM 700 MS
	0 dB

	
	for PCS 1900 class 1 or class 2 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 class 1 or class 2 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

	
	
	


**
For DCS 1 800 class 1 and class 2 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) 3
	BLER £ 50%

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

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

	Extended Coverage Control Channels 
(EC-CCCH/D1, EC-PACCH 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.

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 and EC-PACCH 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.
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6.3.4
Reference interference performance – signal levels

For speech and CS data services, unless stated otherwise below, the wanted signal input level shall be 20 dB above the reference sensitivity level listed in table 6.2-1a and table 6.2-1b.

For packet switched and AMR-WB speech GMSK modulated channels the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2a, table 2j, 2ah and 2ai for the packet switched, and AMR-WB speech channels respectively 
Corr = the correction factor for reference performance according to table 6.2-4.

For 8-PSK modulated speech channels (AMR and AMR-WB), ECSD channels and 8-PSK modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2b, 2c, 2s, 2aj and 2ak for packet switched channels, tables 2d and 2e for ECSD and table 2k for speech (AMR and AMR-WB) and associated control channels, 
Corr = the correction factor for reference performance according to table 6.2-4.

For QPSK, 16-QAM and 32-QAM modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2t and 2u for QPSK modulated packet switched channels, tables 2r, 2s, 2t and 2u for 16-QAM modulated packet switched and tables 2s, 2t and 2u for 32-QAM modulated packet switched channels.
Corr = the correction factor for reference performance according to table 6.2-4.

For AQPSK modulated speech channels and control channels in downlink, the wanted input signal level shall be: -93 dBm + Ir, where:


Ir = the interference ratio according to tables 2aa for VAMOS I MS, 2ab for VAMOS II MS and 2ag for VAMOS III MS for VDTS-1, VDTS-2 and VDTS-3 (see subclause Q.1) for speech and associated control channels in VAMOS mode in downlink.

For GMSK modulated speech channels and control channels in VAMOS mode in uplink, the input signal level of VAMOS subchannel 2 shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2ac for VUTS-1, VUTS-3 and VUTS-4 (see subclause Q.2).
Corr = the correction factor for reference performance according to table 6.2-4.

For FLO, the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2m.
Corr = the correction factor for reference performance according to table 6.2-4.

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2p.
Corr = the correction factor for reference performance according to table 6.2-4.

For all channels specified in table 2ad for TIGHTER MS, the wanted signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2ad
Corr = the correction factor for reference performance according to table 6.2-4.
For adjacent channel performance for packet-switched channels, except for the adjacent channel (200 kHz) requirements of EGPRS2 specific channels and EC-channels, the wanted input signal level shall be set to the value calculated using the formulas above for cochannel performance.

For the adjacent channel (200 kHz) requirements of EGPRS2-A packet-switched channels, UAS-7 to 11 and DAS-5 to 12, and EGPRS2-B packet-switched channels, UBS-5 to 12 and DBS-5 to 12, the wanted input signal level shall be: -75 dBm + Iar + Corr, where:


Iar = the adjacent channel (200 kHz) interference ratio according to table 2v for UAS-7 to 11, table 2w for DAS-5 to 12, table 2y for DBS-5 to 12 and table 2x and 2z for UBS-5 to 12 respectively.
Corr = the correction factor for reference performance according to table 6.2-4.

For the adjacent channel (200 kHz) requirements for EC-GSM-IoT packet-switched channels, the wanted input signal level shall be: -75 dBm + Iar + Corr, where:


Iar = the adjacent channel (200 kHz) interference ratio according to table 2al, 2am, 2an and 2ao.
Corr = the correction factor for reference performance according to table 6.2-4. 
For the adjacent channel (200 kHz) requirements of speech and control channels in VAMOS mode in downlink, the wanted input signal level of the AQPSK modulated signal shall be: -75 dBm + Iar, where:


Iar = the adjacent channel (200 kHz) interference ratio according to tables 2aa, 2ab and 2ag for VAMOS I MS, VAMOS II MS and VAMOS III MS respectively for VDTS-4 (see subclause Q.1).

For the adjacent channel (200 kHz) requirements of speech and control channels in VAMOS mode in uplink, the input signal level of the GMSK modulated VAMOS subchannel 2 signal shall be: -75 dBm + Iar + Corr, where:


Iar = the adjacent channel (200 kHz) interference ratio according to table 2ac for VUTS-2 (see subclause Q.2).
Corr = the correction factor for reference performance according to table 6.2-4.

For all adjacent channel (200 kHz) requirements specified in table 2af for TIGHTER MS, the wanted signal level shall be: -75 dBm + Iar + Corr, where:


Iar = the adjacent channel (200 kHz) interference ratio according to table 2af
Corr = the correction factor for reference performance according to table 6.2-4.

The signal levels above, where DLMC configuration is applicable, apply to each wanted signal for a MS in DLMC configuration. All adjacent channel interferers need to be located within the maximum DLMC carrier separation per contiguous frequency allocation.
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6.3.5
Additional reference interference performance requirements and conditions

If not stated differently, all reference interference specifications in section 6.3 apply only for a random, continuous, GMSK modulated interfering signal. 

In case of frequency hopping, the interference and the wanted signals shall have the same frequency hopping sequence. Unless otherwise stated, the wanted and interfering signals shall be subject to the same propagation profiles (see annex C), independent on the two channels. 
In case of EC-channels the interferer shall be subject to independent propagation in each burst with each burst generated with random, continuous, GMSK modulated interference.

NOTE: 
For the purpose of lowering testing complexity for EC-channels, the interferer’s independent propagation condition between bursts can be approximated with a RA250noFH propagation condition for E-GSM900 and GSM850 or RA130noFH propagation condition for DCS 1800 or PCS 1900.

For a GSM 400 MS, a GSM 900 MS, a ER-GSM 900, a GSM 850 MS, a GSM 700 MS, a DCS 1 800 MS and a PCS 1 900 MS the reference interference performance according to table 2 and 2j for co‑channel interference (C/Ic) shall be maintained for RA500/250/130 propagation conditions if the time of arrival of the wanted signal is periodically alternated by steps of 8µs in either direction. The period shall be 32 seconds (16 seconds with the early and 16 seconds with the late time of arrival alternately).

For pico-BTS and Local Area multicarrier BTS, propagation conditions other than static and T15 are not specified and only the no FH case need be tested.  The performance requirement for GSM 900, ER-GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS and Local Area multicarrier BTS with TI5 propagation condition is the same as theTU50 no FH (900MHz) performance requirement.  The interference ratio at which this requirement shall be met is, for GMSK modulated wanted signals, 4dB above the interference ratio specified above in this sub-clause (in combination with Table 2a for packet service). For 8-PSK modulated wanted signals, the interference ratio for this requirement is 4 dB above the interference ratio specified above in this sub-clause (in combination with Table 2b and 2d for packet service). For 16-QAM, 32-QAM and QPSK modulated wanted signals, the interference ratio for this requirement is 4 dB above the interference ratio specified above in this sub-clause (in combination with Table 2r and 2t (16-QAM), and Table 2t (32-QAM and QPSK) for packet service). For Local Area multicarrier BTS and speech channels in VAMOS Mode and their associated control channels, the interference ratio for this requirement is 6 dB above the interference ratio specified above in this sub-clause 6.3 (in combination with Table 2ac).  For adjacent channel interference propagation conditions other than TU50 need not be tested. There is an exception in the case of the pico-BTS and Local Area multicarrier BTS in that the specified propagation condition is TI5 instead of TU50; the respective test for pico-BTS and Local Area multicarrier BTS is described in the paragraph following table 6.3-3 below.

If, in order to ease measurement, a TU50 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the reference interference performance shall be:

Table 6.3-3 Reference interference ratio measurements for GMSK-modulated speech channels - simplified

	
	GSM 850 & GSM 900 & ER-GSM 900 & GSM 700
	DCS 1 800 & PCS 1 900

	TCH/FS (FER):
	10,2 %
	5,1 %

	Class Ib (RBER):
	0,72/ %
	0,45/ %

	Class II (RBER):
	8,8 %
	8,9 %

	FACCH (FER):
	17,1 %
	6,1 %


For pico-BTS and Local Area multicarrier BTS, adjacent channel and cochannel interference propagation conditions other than TI5 need not be tested.    If, in order to ease adjacent channel measurements, a TI5 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the interference performance shall be the same as that specified above for a TU50 no FH channel (900MHz). The interference ratio at which this performance shall be met is 4dB above the reference interference ratio specified above in this sub-clause.

In addition, MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008) shall fulfil the requirements in table 2o for wanted signals on GMSK modulated channels under TU50 no FH propagation conditions and GMSK modulated interferers for the test scenarios defined in annex L, unless when the MS is assigned a Downlink Dual Carrier configuration (see 3GPP TS 44.060) comprising  a total of more than 8 timeslots, in which case, the MS shall only fulfil the requirements at least on all the timeslots that are assigned on the carrier 1 (see 3GPP TS 44.060). The reference performance shall be:

Table 6.3-4 Reference performance for DARP – phase I

	For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
	FER:
	( 1 %

	For signalling channels (FACCH/F, SDCCH)
	FER:
	( 5 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 %


The values in table 2o are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex L).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2o at the corresponding C/I1.

A MS indicating support for Downlink Advanced Receiver Performance – phase II Capability (see 3GPP TS 24.008) shall fulfil the requirements in table 2q for the test scenarios defined in annex N. The reference performance shall be:

Table 6.3-5 Reference performance for DARP – phase II
	For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
	FER:
	( 1 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 %


The values in table 2q are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex N).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2q at the corresponding C/I1.

The reference interference performance specified above for Downlink Advanced Receiver Performance – phase II need not be met by an MS when it is in a Downlink Dual Carrier configuration (see 3GPP TS 43.064).

A MS indicating support for TIGHTER Capability (see 3GPP TS 24.008) shall also indicate support for DARP – phase I (see 3GPP TS 24.008), and shall fulfil the requirements in table 2ad for cochannel interference (C/Ic), table 2af for adjacent channel (200 kHz) interference (C/Ia1), and the additional requirements in table 2ae for wanted signals on GMSK modulated channels for the test scenarios defined in annex L. The reference performance shall be:

Table 6.3-6 Reference performance for TIGHTER

	For speech channels (TCH/FS, TCH/HS, TCH/EFS, TCH/AFSx, TCH/AHSx, TCH/WFSx )
	FER:
	( 1 %

	For signalling channels (FACCH/F, FACCH/H, SDCCH)
	FER:
	( 5 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 % unless otherwise stated


For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable TIGHTER requirements in table 2ad for TCH/WFSx and PDTCH, and table 2af for TCH/WFSx, PDTCH/CSx, PDTCH/MCSx and PDTCH/DASx apply for both GMSK and 8-PSK modulated interfering signals. 

The values in table 2ae are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex L).

In addition to table 6.3-6, for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2ad, 2ae and 2af  at the corresponding interference ratio C/Ic, C/I1, and C/Ia1, respectively.
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6.4
Erroneous frame indication performance

a)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) or a SDCCH with a random RF input, of the frames believed to be FACCH, O-FACCH, SACCH, or SDCCH frames, the overall reception performance shall be such that no more than 0,002 % of the frames are assessed to be error free.

b)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) with a random RF input, the overall reception performance shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute.

c)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with frequency hopping through C0 where bursts comprising SID frames, SACCH frames and Dummy bursts are received at a level 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception performance shall be such that, on average less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for MS. This performance shall also be met in networks with one of the configurations described in 3GPP TS 45.002 - annex A, excepted combinations #1 and #6 of table A.2.5.1 for which there is no performance requirement.

d)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with SID frames and SACCH frames received 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for BTS.

e)
For a BTS on a RACH or PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.

f)
For a BTS on a EC-RACH with a random RF input, the overall reception performance shall be such that less than [0,02 %] of blocks are assessed to be error free. This requirement applies for 1TS EC-RACH and/or 2TS EC-RACH, depending on what is supported by the BTS.
g) For an MS assigned a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the assigned USF, the overall reception shall be such that the MS shall detect the assigned USF in less than 1% of the radio blocks for GMSK modulated signals, and 1 % for 8-PSK modulated signals, and 1 % for QPSK, 16-QAM and 32-QAM modulated signals. This requirement shall be met for all input levels up to –40 dBm for GMSK, QPSK, 8PSK, 16QAM and 32QAM modulated signal. In case of DLMC configuration the performance shall, at the multiple input signals arbitrarily distributed over the maximum supported DLMC carrier frequency spacing, be met for all input levels up to -40 dBm per carrier but with the total input power limited to -37 dBm, irrespective of the number of carriers.
h)
The FER on an SACCH associated to an adaptive speech traffic channel (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) received at 3 dB below the reference co-channel interference level shall be less than [40%] tested under TU 3 / TU 1.5 propagation conditions.

i)
On a speech TCH (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), a RATSCCH message, respectively a RATSCCH marker, shall be detected if more than 72% of the bits of the RATSCCH identification field (defined in 3GPP TS 45.003) are matched by the corresponding gross bits of the received frame.

	  11th modification        


6.5
Random access and paging performance at high input levels

a)
MS requirements

Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level or from 20 dB above the input signal level at reference performance (CC1) for EC-GSM-IoT
-
up to -15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 and

-
up to -23 dBm for DCS1800 and PCS 1 900,
the MS FER shall be less than 0,1% for PCH and MS BLER when in EC operation less than [0,1%] for EC-PCH.

b)
BTS requirements

Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level or from 20 dB above the input signal level at reference performance (CC1) for EC-GSM-IoT
-
up to ‑15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 normal BTS and multicarrier BTS excluding multicarrier BTS equipped with multicarrier receiver,

-
up to -16 dBm for GSM400, GSM 850 and GSM900 multicarrier BTS equipped with multicarrier receiver and

-
up to ‑23 dBm for DCS1800 and PCS 1 900, normal BTS and multicarrier BTS

and a single MS sending an access burst, the BTS FER shall be less than 0,5% for RACH and BTS BLER less than [0,5%] for EC-RACH.

For multicarrier BTS equipped with multicarrier receiver, input levels shall be adjusted by 0 dB, +4 dB or +9 dB for the Wide Area, Medium Range and Local Area classes, respectively.
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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
	[-117]
	[-115]
	[-114]
	 [-114]

	EC-PACCH/U/4
	CC2
	dBm
	[-123]
	[-121]
	[-120]
	[-120]

	EC-PACCH/U/8
	CC3
	dBm
	[-126]
	[-124]
	[-123]
	[-123]

	EC-PACCH/U/16
	CC4
	dBm
	[-129]
	[-127]
	[-126]
	[-126]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	[-116]
	[-114,5]
	[-114]
	[-114]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[-122]
	[-120,5]
	[-120]
	[-120]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[-125]
	[-123,5]
	[-123]
	[-123]

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	[-127,5]
	[-126,5]
	[-126]
	[-126]

	1 TS EC-RACH2)
	CC1
	dBm
	[-116]
	[-114]
	-
	[-113]

	1 TS EC-RACH/4
	CC2
	dBm
	[-119]
	[-117]
	-
	[-116]

	1 TS EC-RACH/16
	CC3
	dBm
	[-124,5]
	[-122,5]
	-
	[-122]

	1 TS EC-RACH/48
	CC4
	dBm
	[-127]
	[-125]
	-
	[-126]

	2 TS EC-RACH/4
	CC2
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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
	[-116]
	[-114,5]
	[-113,5]
	[-113,5]

	EC-PACCH/U/4
	CC2
	dBm
	[-122]
	[-120,5]
	[-119,5]
	[-119,5]

	EC-PACCH/U/8
	CC3
	dBm
	[-125]
	[-123,5]
	[-122,5]
	[-122,5]

	EC-PACCH/U/16
	CC4
	dBm
	[-128]
	[-126,5]
	[-125,5]
	[-125,5]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	[-116]
	[-114,5]
	[-113,5]
	[-113,5]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[-122]
	[-120,5]
	[-119,5]
	[-119,5]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[-125]
	[-123,5]
	[-122,5]
	[-122,5]

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	[-127,5]
	[-126,5]
	[-125,5]
	[-125,5]

	1 TS EC-RACH2)
	CC1
	dBm
	[-115]
	[-113,5]
	-
	[-112,5]

	1 TS EC-RACH/4
	CC2
	dBm
	[-118]
	[-116,5]
	-
	[-115,5]

	1 TS EC-RACH/16
	CC3
	dBm
	[-124]
	[-122]
	-
	[-121,5]

	1 TS EC-RACH/48
	CC4
	dBm
	[-127]
	[-125]
	-
	[-125,5]

	2 TS EC-RACH/4
	CC2
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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


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
	[tbd]
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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
	[tbd]
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dBm
	[tbd]
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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


Table 1ab: Input signal level (for normal BTS) at reference performance for 8‑PSK modulated signals for Coverage Class 1 (CC1)

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	Static


	TU1.2

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

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:  For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 1b apply for Static and TU50 (no FH) and TU50 (ideal FH) propagation conditions


Table 1ac: Input signal level (for EC-GSM-IoT MS) at reference performance for 8‑PSK modulated signals for Coverage Class 1 (CC1)

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	Static


	TU1.2

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

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:  For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 1c apply for Static and TU50 (no FH) and TU50 (ideal FH) propagation conditions


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
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	[tbd]
	[tbd]
	[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
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dBm
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dBm
	[tbd]
	[tbd]
	[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. 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.  l..
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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
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	1 TS EC-RACH2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/48
	CC4
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	1 TS EC-RACH2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/48
	CC4
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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.


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
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dB
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dB
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dB
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dB
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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.


Table 2aj: Cochannel interference ratio (for normal BTS) at reference performance for 8‑PSK modulated input signals
	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

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

(no FH)

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:   For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 2b 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.


Table 2ak: Cochannel interference ratio (for EC-GSM-IoT MS) at reference performance for 8‑PSK modulated input signals

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

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

(no FH)

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:   For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 2c 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. 


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
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	1 TS EC-RACH2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/48
	CC4
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/U/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	1 TS EC-RACH2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	1 TS EC-RACH/48
	CC4
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/4
	CC2
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	2 TS EC-RACH/48
	CC4
	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.


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
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dB
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dB
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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
	[tbd]
	-
	[tbd]

	EC-BCCH
	-
	dB
	[tbd]
	-
	[tbd]

	EC-PACCH/D
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PACCH/D/16
	CC4
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-CCCH/D2)
	CC1
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/8
	CC2
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/16
	CC3
	dB
	[tbd]
	-
	[tbd]

	EC-CCCH/D/32
	CC4
	dB
	[tbd]
	-
	[tbd]

	EC-PDTCH/MCS-14)
	CC1
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/4
	CC2
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/MCS-1/8
	CC3
	dB
	[tbd]
	[tbd]
	[tbd]

	EC-PDTCH/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.


Table 2an: Adjacent channel interference ratio (for normal BTS) at reference performance for 8‑PSK modulated input signals
	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

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

(no FH)

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:   For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 2f 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.


Table 2ao: Adjacent channel interference ratio (for EC-GSM-IoT MS) at reference performance for 8‑PSK modulated input signals

	E-GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU1.2

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

(no FH)

	EC-PDTCH/MCS-52)
	CC1
	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-PDTCH/MCS-52)
	CC1
	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:   For MCS-6, MCS-7, MCS-8 and MCS-9 in CC1 the requirements in table 2g 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.
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Annex R (normative):
Reference Test Scenarios for Overlaid CDMA

R.1
Frequency offset in uplink

For uplink channels in EC operation when multiple subchannels are assigned different Overlaid CDMA codes an offset in frequency, generated separately for each subchannel, shall be applied according to the Gaussian distribution below
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where 

-
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is 30 Hz

-
x is the frequency offset

The frequency offset of each subchannel shall be constant within a burst with the same offset applied in all blind physical layer transmissions of each Overlaid CDMA subchannel according to its respective CC and may be selected in an implementation dependent way such that the above probabilities are satisfied.
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Annex S (normative):
Normalized coherency error

The normalized RMS ([image: image8.png]


) is defined as the ratio of the RMS of the error vector magnitude ([image: image10.png]W—



) between any two bursts [image: image12.png]


 and [image: image14.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: image16.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).
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where 

-
[image: image23.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 burst pair 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: image25.png]


 over at least [200] TDMA frames ([image: image27.png]


) shall be computed. Then this average shall be transferred to dB scale according to 
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and is referred to as Normalized Coherency Error.
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