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	  1st 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, 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. For CC5 EC-RACH using EDAB  the [image: image6.png]


 between first 82 symbols of the first burst and first 82 symbols of the second burst 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 for CC2 to CC4, CC5 using EDAB format, 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.
	  2nd Modification        


Table 1a: Input signal level (for normal BTS) at reference performance for GMSK modulated signals

	GSM 900, ER-GSM 900 and GSM 850

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/CS-1
	dBm
	-104(x)
	-104
	-104(x)
	-104(x)
	-103

	PDTCH/CS-2
	dBm
	-104(x)
	-100
	-101
	-101
	-99

	PDTCH/CS-3
	dBm
	-104(x)
	-98
	-99
	-98
	-96

	PDTCH/CS-4
	dBm
	-101
	-90
	-90
	*
	*

	USF/CS-1
	dBm
	-104(x)
	-101
	-103
	-103
	-101

	USF/CS-2 to 4
	dBm
	-104(x)
	-103
	-104(x)
	-104(x)
	-104

	PRACH/11 bits1)
	dBm
	-104(x) 
	-104
	-104
	-103
	-103

	PRACH/8 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	GSM 900, ER-GSM 900, GSM 850 and MXM 850

	Type of
	Propagation conditions

	Channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/MCS-06)         dBm

PDTCH/MCS-1            dBm

PDTCH/MCS-2            dBm

PDTCH/MCS-3            dBm

PDTCH/MCS-4            dBm

UFS/MCS-1 to 4          dBm
	-104
-104(x)

-104(x)
-104(x)

-101,5

-104(x)

	-103

-102,5

-100,5

-96,5

-91

-102,5
	-103,5

-103

-101

-96,5

-91

-104
	-103

-103

-100,5

-92,5

*

-104(x)

	-102,5

-102

-100

-95,5

*

-102,5



	PRACH/11 bits2), 3)
	dBm
	-104(x) 
	-104
	-104
	-103
	-103

	PRACH/8 bits 1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	RACH/30 bits 8)
	dBm
	-103,0
	-103,0
	-
	-
	-100

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/CS-1
	dBm
	-104(x)
	-104
	-104
	-104(x)
	-103

	PDTCH/CS-2
	dBm
	-104(x)
	-100
	-100
	-101
	-99

	PDTCH/CS-3
	dBm
	-104(x)
	-98
	-98
	-98
	-94

	PDTCH/CS-4
	dBm
	-101
	-88
	-88
	*
	*

	USF/CS-1
	dBm
	-104(x)
	-103
	-103
	-103
	-101

	USF/CS-2 to 4
	dBm
	-104(x)
	-104(x)
	-104(x)
	-104(x)
	-103

	PRACH/11 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	PRACH/8 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	DCS 1800, PCS 1900 and MXM 1900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/MCS-06)
	dBm
	-104
	-103
	-103,5
	-103
	-102,5

	PDTCH/MCS-1
	dBm
	-104(x)
	-102,5
	-103
	-103
	-101,5

	PDTCH/MCS-2
	dBm
	-104(x)
	-100,5
	-101
	-100,5
	-99,5

	PDTCH/MCS-3
	dBm
	-104(x)
	-96,5
	-96,5
	-92,5
	-94,5

	PDTCH/MCS-4
	dBm
	-101,5
	-90,5
	-90,5
	*
	*

	USF/MCS-1 to 4
	dBm
	-104(x)
	-104
	-104
	-104(x)
	-102,5

	PRACH/11 bits2), 3)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	PRACH/8 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	RACH/30 bits 8)
	dBm
	-104,0
	-104
	-
	-
	-98

	NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D.

NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 3:
PDTCH/CS-4 and PDTCH/MCS-x can not meet the reference performance for some propagation conditions (*).

NOTE 4 :
The complete conformance should not be restricted to the logical channels and channel models identified with (x)

NOTE 5:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 45.002. The specification marked by 3) also applies to CPRACH.

NOTE 6:
The specification of MCS-0 only applies in DL RTTI configuration.

NOTE 7:
The specification for PDTCH/CS-3 applies also when used for PACCH in DLMC configuration (see 3GPP TS 44.060).

NOTE 8: 
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.


	  3rd Modification        


Table 2a: Interference ratio at reference performance for GMSK modulated signals
	GSM 900, ER-GSM 900 and GSM 850

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/CS-1
	dB
	13
	9
	10
	9
	9

	PDTCH/CS-2
	dB
	15
	13
	14
	13
	13

	PDTCH/CS-3
	dB
	16
	15
	16
	15
	16

	PDTCH/CS-4
	dB
	21
	23
	24
	24
	*

	USF/CS-1
	dB
	19
	10
	12
	10
	10

	USF/CS-2 to 4
	dB
	18
	9
	10
	9
	8

	PRACH/11 bits1)
	dB
	8
	8
	8
	8
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	GSM 850, MXM 850, ER-GSM 900 and GSM 900

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-05)
	dB
	10
	8.5
	9
	8.5
	9

	PDTCH/MCS-1
	dB
	13
	9.5
	10.5
	9.5
	10

	PDTCH/MCS-2
	dB
	15
	12
	12.5
	12
	12

	PDTCH/MCS-3
	dB
	16.5
	16.5
	17
	17
	19

	PDTCH/MCS-4
	dB
	19
	21.5
	22
	22
	*

	USF/MCS-1 to 4
	dB
	18
	10
	11
	9.5
	9.5

	PRACH/11 bits2), 3)
	dB
	8
	8
	8
	8
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	RACH/30 bits7) 
	dB
	11
	-
	11
	-
	-

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/CS-1
	dB
	13
	9
	9
	9
	9

	PDTCH/CS-2
	dB
	15
	13
	13
	13
	13

	PDTCH/CS-3
	dB
	16
	15
	16
	16
	16

	PDTCH/CS-4
	dB
	21
	23
	27
	27
	*

	USF/CS-1
	dB
	19
	10
	10
	10
	10

	USF/CS-2 to 4
	dB
	18
	9
	9
	9
	7

	PRACH/11 bits1)
	dB
	9
	9
	9
	9
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	DCS 1800, PCS 1 900 and MXM 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-05)
	dB
	10
	8.5
	9
	8.5
	9

	PDTCH/MCS-1
	dB
	13
	9.5
	10
	9.5
	10

	PDTCH/MCS-2
	dB
	15
	12
	12
	12
	12

	PDTCH/MCS-3
	dB
	16.5
	16.5
	17
	18
	19

	PDTCH/MCS-4
	dB
	19
	21.5
	23
	23
	*

	USF/MCS-1 to 4
	dB
	18
	10
	9.5
	9.5
	9.5

	PRACH/11 bits2), 3)
	dB
	9
	9
	9
	9
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	RACH/30 bits7)
	dB
	11
	-
	11
	-
	-

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D.
NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.
NOTE 3:
PDTCH/CS-4 and PDTCH/MCS-x cannot meet the reference performance for some propagation conditions (*).

NOTE 4:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 45.002. The specification identified by 3) also applies to CPRACH.

NOTE 5:
The specification of MCS-0 only applies in DL RTTI configuration.

NOTE 6:
The specification for PDTCH/CS-3 applies also when used for PACCH in DLMC configuration (see 3GPP TS 44.060).

NOTE 7: 
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.


	  4th Modification        


Annex S (normative):
Normalized coherency error

The normalized RMS ([image: image8.png]


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



) between any two consecutive 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 for EC-PDTCH using CC2 to CC4; and 88 for 2 TS EC-RACH mapping using CC2 to CC4 or CC5 using EDAB format) 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 (i.e. M=4 for EC-PDTCH and M=2 for 2 TS EC-RACH mapping or EDAB format) 
Before taking the logarithm, the measured average of [image: image25.png]


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


) in case M=4 shall be computed. For M=4, 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. 
For M=2, the measured average of [image: image29.png]


 over at least 190 TDMA frames ([image: image31.png]


) shall be computed. The TDMA frames over which the average is computed shall be spread over at least 6 EC Packet Channel Request messages (see 3GPP TS 44.018 [7]), triggered by a matching paging request. Since the network does not respond to the channel request, it enforces the MS to repeat its EC Packet Channel Request for configured number of maximum retransmissions.   
NOTE: 
For CC4 using 2 TS EC-RACH mapping, 8 EC Packet Paging Requests, with configured EC_Max_Retrans = 7, occupy 192 TDMA frames. For EDAB, 6 EC Packet Paging Requests, with configured EC_Max_Retrans = 5, occupy 396 TDMA frames. For CC2 and CC3 using 2 TS EC-RACH mapping, a higher number of EC Packet Channel Request messages need to be sent to fulfil the above requirement.
Then for M=4 or M=2, the measured average of [image: image33.png]


 shall be transferred to dB scale according to 
[image: image34.png]Arms [dB] = 2010910 (Apme)




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


