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1. Introduction

This paper proposes further details for the E-UTRA Test Models based on the agreements in the last meeting [1,2,3]. 
2. General 
General parameters of the E-TMs

Following general parameters are proposed:

· TX signals are defined for single antenna port (1-TX): 1 code word, 1 layer, no precoding. TX requirements shall be tested separately for each antenna port.

· Duration of 10 subframes (10 ms), required for EVM averaging

· Normal CP

· Virtual resource blocks of localized type

· No UE-specific reference signals
· Included Physical signals:

-
Reference signal, no boosting assumed (for 1-TX)

-
Synchronization signal, present only in slots 0 and 10, is required for signal synchronisation purposes e.g. in EVM sample time estimation, ‘reserved’ REs included
The reference-signal sequence can be defined according to TS36.211 with suitable parameterisation (cell ID 
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), similarly for the generation of primary/secondary synchronization sequences.
· PBCH included in slot #1 of subframe 0, ‘reserved’ REs included

All information fields of the Physical channels shall be populated by appropriate PN data.

Handling of control channels (PCFICH, PHICH, PDCCH)

In [1] it was agreed to model and multiplex the physical control channels explicitly as per TS36.211 with the tentative parameters as per [3]. This is done here with the following caveats:

· PBCH is included

· PCFICH control channel indicator = 1, except for the 1.4 MHz E-TMs where CFI = 2 is needed used due to insufficient # of REGs for PDCCH when CFI = 1
· No PDCCH specific power boosting pattern is defined. However, in each control channel symbol, the PDCCH related REGs are power boosted by a constant value absorbing the unused power from dummy REGs and DTX REs. Hence, except for E-TM2, the control channel OFDM symbol power is normalised.
· PHICH group EPRE / RS EPRE and PCFICH EPRE / RS EPRE are 0 dB in order to simplify the OFDM symbol power calculations.
All information fields of the physical control channels shall be populated by appropriate PN data.

Plots of the resulting RE grid with the mapped physical control channels are attached in Appendix B for all E-TMs.

PDSCH RB boosting pattern for E-TM1.x
The agreement in [1] was that a single E-TM1 with a defined RB boosting/de-boosting pattern should be used as a baseline E-TM for all TX tests except EVM and Total power dynamic range. This was suggested in order to limit the number of E-TMs to be defined. However, on a second look we propose to define two E-TMs after all:
· E-TM1.1 (all QPSK, no RB boosting/deboosting)

· E-TM1.2 (all QPSK, with RB boosting/deboosting pattern)

E-TM1.1 would be used as the baseline E-TM for most TX tests. E-TM1.2 would be additionally used only in those unwanted emission tests for which PRB power boosting could have an impact, i.e. ACLR and operating band unwanted emission mask.
In [3] no PDSCH RB boosting pattern for E-TM1.2 was yet proposed. Here we propose a pattern which is along the lines of the boosting/de-boosting logic for E-TM3.x, i.e. one set of QPSK RBs is boosted by 3 dB, the remaining RBs are then de-boosted to scale the total TX power to the nominal value. In those OFDM symbols in which PBCH or Synchronization signals are present, the corresponding PBCH or Synchronization signals REs will take part in the power de-boosting, in a similar manner as proposed for E-TM3.2/3.3 (with the boosting/deboosting roles reversed). This is in order limit the descriptive complexity of E-TM1.2 and to be able to use a single set of PDSCH RB boosting/de-boosting parameters valid for all subframes. 
OFDM symbol power normalisation

Except for E-TM2, OFDM symbol powers are typically normalised, however, there are ‘reserved’ (= no TX) REs present in the PBCH and Synchronization signal. These will slightly lower the OFDM symbol powers at their respective occurrences.
OFDM symbol power calculations are attached in Appendix A.
Mapping of RBs to the PRB locations
PRB allocations shall vary between subframes in order to enhance test coverage and appropriate RB allocations for each subframe are proposed for the E-TMs below. It is seen as beneficial that EVM measurements are performed across a wide range of PRB locations (especially in case of E-TM2). Randomisation of the PRB boosting/de-boosting pattern is seen also as beneficial for the unwanted emission test using E-TM1.2. 

The proposed tables below for the E-TMs contain the detailed mapping of RBs to the PRB locations. Only the location of the “wanted” RBs (e.g. for EVM measurements) are listed, the remaining RBs, used for power balancing, are allocated to the complementary set of PRB locations. “Wanted” RBs are not allocated to the central 6 (7) PRBs within those subframes containing PBCH or synchronisation signal REs, as the latter ones take part in the power balancing.
Mapping of E-TMs to TX tests

Mapping of the E-TMs to the TX tests is considered as follows [1,2,3]:

E-TM1.x:
· E-TM1.1 (all QPSK, no boosting/deboosting)

· E-TM1.2 (all QPSK, with PRB boosting/deboosting)

· BS output power

· Unwanted emissions

· Occupied bandwidth
· ACLR (additionally E-TM 1.2)
· Operating band unwanted emissions (SEM), (additionally E-TM 1.2)
· Transmitter spurious emissions
· Transmitter intermodulation

· RS absolute accuracy 
E-TM2:
· Total power dynamic range (lower OFDM symbol power limit at min power), 

· EVM of single 64QAM PRB allocation (at min power)

· Frequency error (at min power) 
E-TM3.x:
· E-TM3.1 (all 64QAM, no boosting/deboosting)

· E-TM3.2 (de-boosted 16QAM PRBs, boosted QPSK PRBs to compensate TX power) 

· E-TM3.3 (de-boosted QPSK PRBs, boosted 16QAM PRBs to compensate TX power)

· Output power dynamics

· E-TM3.1, Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated) 

· Transmitted signal quality

· Frequency error (at max power) 

· EVM for all modulation schemes (at max power)
3. Detailed Proposal for the E-TMs

E-TM1.1

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	18
	18
	36
	90
	126
	180

	# of dummy REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / EPRERS [dB]
	3.010 (symbol 0), 1.091 (symbol 1)
	2.290
	1.880
	1.065
	1.488
	1.195

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of QPSK PDSCH PRBs which are boosted
	6
	15
	25
	50
	75
	100

	PRB PA = EA/ERS [dB]
	0
	0
	0
	0
	0
	0

	# of QPSK PDSCH PRBs which are de-boosted
	0
	0
	0
	0
	0
	0

	PRB PA = EA/ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Mapping of PDSCH PRBs within subframes
	Not   relevant
	Not relevant
	Not relevant
	Not relevant
	Not relevant
	Not relevant


E-TM1.2
	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	-4.730
	-4.730
	-4.730
	-4.730
	-4.730

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	-4.730
	-4.730
	-4.730
	-4.730
	-4.730

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	18
	18
	36
	90
	126
	180

	# of dummy REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / EPRERS [dB]
	3.010 (symbol 0), 1.091 (symbol 1)
	2.290
	1.880
	1.065
	1.488
	1.195

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of QPSK PDSCH PRBs which are boosted
	2
	6
	10
	20
	30
	40

	PRB PA = EA/ERS [dB]
	3 (*)
	3
	3
	3
	3
	3

	# of QPSK PDSCH PRBs which are de-boosted
	4
	9
	15
	30
	45
	60

	PRB PA = EA/ERS [dB]
	-2.990 (*)
	-4.730
	-4.730
	-4.730
	-4.730
	-4.730

	Mapping of PDSCH PRBs within subframes
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table


Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB PA = EA/ERS  = 0 [dB]
	
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9
	Subframe 10

	1.4 MHz
	N.A. 
	 2 4
	 2 4
	 3 4
	 3 6
	N.A. 
	 1 3
	 1 6
	 3 6
	 2 6

	3 MHz
	 1 2 3 12 13 14
	 1 5 11 12 13 14
	 1 4 6 7 12 14
	 1 2 5 6 8 13
	 1 3 4 5 10 11
	 2 3 4 12 13 15
	 5 7 9 12 14 15
	 3 6 7 13 14 15
	 1 4 5 8 9 12
	 2 4 5 6 12 13

	5 MHz
	 1 2 4 7 8 9 17 19 21 22
	 1 2 5 6 10 11 13 18 19 25
	 1 2 3 13 14 15 20 21 24 25
	 1 6 9 13 14 16 18 21 22 25
	 1 5 7 8 13 14 16 17 23 24
	 1 2 3 4 9 17 19 22 23 25
	 2 4 6 8 10 11 13 16 22 23
	 1 2 3 4 8 11 15 19 21 22
	 2 5 9 10 11 13 16 17 19 21
	 2 3 4 6 7 10 11 14 17 18

	10 MHz
	 2 3 8 9 10 11 12 17 21 32 33 34 36 37 40 41 43 47 48 49
	 6 7 8 10 12 16 21 22 23 25 26 28 35 36 37 38 41 45 47 50
	 4 6 12 13 15 18 19 20 21 23 27 28 29 30 32 35 39 42 43 50
	 2 3 4 6 9 15 17 23 24 27 29 31 33 35 39 42 43 46 47 48
	 1 4 7 8 9 10 11 13 14 17 19 22 24 32 34 42 43 46 47 48
	 1 3 4 5 6 8 10 11 12 13 16 20 21 29 30 31 32 35 37 49
	 1 2 5 7 9 10 11 17 18 20 21 22 25 30 31 32 36 38 39 48
	 3 4 5 6 7 10 11 13 17 18 20 23 25 26 27 31 35 38 43 49
	 8 10 15 16 17 22 23 29 31 32 33 35 36 42 43 44 45 47 49 50
	 12 14 17 18 19 22 25 28 29 30 31 33 38 39 41 43 46 48 49 50

	15 MHz
	 1 2 3 4 6 8 9 10 13 19 20 21 22 24 25 26 30 31 32 33 34 43 48 49 50 64 66 69 72 74
	 1 2 4 5 6 7 8 12 19 21 22 25 27 31 32 39 47 48 50 51 52 54 55 58 61 68 69 71 74 75
	 3 12 13 16 19 22 23 25 26 27 30 33 34 35 43 46 47 48 51 52 53 55 59 60 61 65 69 71 73 75
	 3 4 5 8 10 12 13 16 18 21 25 28 34 35 36 40 43 44 46 47 49 57 60 61 63 68 71 72 74 75
	 5 6 7 9 14 18 23 26 28 30 32 33 34 35 36 42 45 47 49 51 53 57 60 61 65 68 70 71 72 75
	 1 3 4 5 8 9 19 21 24 25 26 28 30 43 44 46 48 50 51 55 57 61 63 66 67 68 71 72 73 74
	 3 12 15 16 19 26 27 29 31 32 33 34 37 38 39 40 42 44 46 51 54 55 59 60 63 66 68 69 71 72
	 4 5 8 13 20 24 25 27 28 29 31 34 35 36 42 43 50 54 55 59 60 61 62 63 66 68 70 71 72 74
	 1 4 9 10 11 14 15 16 18 19 20 23 24 25 26 27 28 33 38 40 48 51 54 57 62 64 70 72 74 75
	 1 4 8 9 12 14 15 17 19 24 26 31 33 36 45 47 48 49 54 56 58 60 62 63 65 68 69 70 71 72

	20 MHz
	 1 7 11 14 16 17 21 24 26 29 30 31 32 33 34 40 42 43 45 46 55 57 58 64 67 68 69 77 78 80 83 85 86 89 93 95 96 98 99 100
	 2 4 8 10 11 14 20 21 22 23 24 26 27 28 31 34 35 36 37 48 50 51 52 54 56 58 61 62 65 69 77 78 81 84 85 87 88 90 96 100
	 2 3 4 7 9 11 12 16 17 18 20 22 26 27 29 30 33 36 40 42 43 44 45 52 53 55 61 65 70 77 80 82 85 87 89 90 91 94 95 100
	 6 8 10 11 13 16 17 22 24 25 28 29 30 31 34 35 36 37 40 48 50 55 56 57 58 65 67 71 73 77 78 81 82 87 88 91 92 93 99 100
	 3 4 5 6 7 8 15 18 20 22 23 25 27 38 43 45 48 50 52 57 58 63 64 66 68 71 72 74 77 78 82 84 86 87 88 90 95 96 98 100
	 2 3 6 7 9 10 13 14 22 23 26 27 29 33 36 40 41 44 46 47 58 60 62 63 65 67 69 72 74 78 79 85 86 87 94 95 96 97 98 100
	 1 2 3 4 6 9 10 11 13 23 26 27 28 30 32 33 34 37 39 40 44 46 50 54 56 60 63 64 65 72 73 74 76 78 79 82 85 90 98 99
	 1 2 4 5 6 8 12 19 20 21 22 27 28 30 31 32 34 36 40 41 42 44 45 47 48 51 54 56 57 63 65 67 68 70 71 73 75 93 94 99
	 3 4 5 8 12 14 16 17 25 26 28 30 36 37 41 44 45 46 47 52 53 56 57 58 64 65 66 69 72 78 79 82 83 84 85 86 87 91 95 99
	 1 5 8 9 11 12 17 19 23 27 30 33 36 38 44 45 47 48 49 50 54 55 58 60 61 62 65 67 68 70 71 77 79 82 85 88 90 92 96 97


Mapping of the boosted RBs to PRB locations

E-TM2

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	1
	1
	1
	1
	1
	1

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	9
	9
	18
	18
	18
	18

	# of dummy REGs added for padding
	14
	14
	25
	72
	122
	169

	PDCCH REG EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of 64QAM PDSCH PRBs within a slot for which EVM is measured
	1
	1
	1
	1
	1
	1

	PRB PA = EA/ERS [dB]
	0
	0
	0
	0
	0
	0

	# of PDSCH PRBs which are not allocated
	5
	14
	24
	49
	74
	99

	PRB PA = EA/ERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	Mapping of PDSCH PRBs within subframes
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table


	
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9
	Subframe 10

	1.4 MHz
	5
	2
	2
	3
	6
	4
	1
	1
	6
	5

	3 MHz
	14
	12
	14
	6
	10
	15
	7
	14
	1
	2

	5 MHz
	9
	18
	22
	9
	23
	3
	10
	15
	1
	14

	10 MHz
	17
	37
	20
	27
	43
	31
	18
	49
	10
	1

	15 MHz
	33
	47
	19
	73
	23
	5
	32
	59
	28
	4

	20 MHz
	64
	35
	45
	8
	95
	3
	98
	20
	57
	33


Mapping of the to be measured 64QAM RB to PRB locations 

E-TM3.1

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	18
	18
	36
	90
	126
	180

	# of dummy REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / EPRERS [dB]
	3.010 (symbol 0), 1.091 (symbol 1)
	2.290
	1.880
	1.065
	1.488
	1.195

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of 64QAM PDSCH PRBs within a slot for which EVM is measured
	6
	15
	25
	50
	75
	100

	PRB PA = EA/ERS [dB]
	0
	0
	0
	0
	0
	0

	# of PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	0
	0
	0
	0
	0
	0

	PRB PA = EA/ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Mapping of PDSCH PRBs within subframes
	Not   relevant
	Not   relevant
	Not   relevant
	Not   relevant
	Not   relevant
	Not   relevant


E-TM3.2

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	1.573
	2.426
	2.426
	3.005
	2.426

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	1.573
	2.426
	2.426
	3.005
	2.426

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	18
	18
	36
	90
	126
	180

	# of dummy REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / EPRERS [dB]
	3.010 (symbol 0), 1.091 (symbol 1)
	2.290
	1.880
	1.065
	1.488
	1.195

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of 16QAM PDSCH PRBs within a slot for which EVM is measured
	4
	7
	15
	30
	50
	60

	PRB PA = EA/ERS [dB]
	-3 (*)
	-3
	-3
	-3
	-3
	-3

	# of QPSK PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	2
	8
	10
	20
	25
	40

	PRB PA = EA/ERS [dB]
	3.005 (*)
	1.573
	2.426
	2.426
	3.005
	2.426

	Mapping of PDSCH PRBs within subframes
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table


Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB PA = EA/ERS  = 0 [dB]
	
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9
	Subframe 10

	1.4 MHz
	N.A. 
	 2 3 4 6
	 1 2 4 5
	 2 3 4 6
	 1 3 4 6
	N.A. 
	 1 2 3 6
	 1 3 5 6
	 2 3 4 6
	 1 2 4 6

	3 MHz
	 1 2 3 4 12 13 14
	 1 4 5 11 12 13 14
	 1 3 4 6 7 12 14
	 1 2 5 6 8 11 13
	 1 3 4 5 10 11 14
	 1 2 3 4 12 13 15
	 5 6 7 9 12 14 15
	 3 6 7 10 13 14 15
	 1 4 5 8 9 10 12
	 2 3 4 5 6 12 13

	5 MHz
	 1 2 4 5 7 8 9 17 18 19 20 21 22 24 25
	 1 2 3 4 5 6 7 10 11 13 14 18 19 21 25
	 1 2 3 4 8 9 10 11 13 14 15 20 21 24 25
	 1 6 7 9 11 12 13 14 16 18 19 21 22 23 25
	 1 2 3 5 7 8 13 14 15 16 17 18 23 24 25
	 1 2 3 4 5 7 8 9 17 18 19 22 23 24 25
	 2 4 5 6 8 10 11 12 13 14 15 16 22 23 25
	 1 2 3 4 5 8 9 11 14 15 19 20 21 22 25
	 2 5 9 10 11 12 13 14 16 17 19 21 23 24 25
	 2 3 4 5 6 7 10 11 12 13 14 17 18 22 24

	10 MHz
	 2 3 4 5 6 7 8 9 10 11 12 16 17 18 21 22 29 31 32 33 34 36 37 40 41 43 45 47 48 49
	 1 2 3 5 6 7 8 10 11 12 14 16 19 21 22 23 25 26 28 29 30 35 36 37 38 41 44 45 47 50
	 1 2 4 5 6 7 8 12 13 15 18 19 20 21 22 23 25 26 27 28 29 30 32 33 35 39 42 43 46 50
	 1 2 3 4 6 7 9 13 15 16 17 18 19 23 24 27 29 30 31 33 35 36 39 40 41 42 43 46 47 48
	 1 4 7 8 9 10 11 13 14 16 17 18 19 22 24 26 29 32 34 38 39 40 42 43 45 46 47 48 49 50
	 1 3 4 5 6 8 10 11 12 13 14 15 16 20 21 29 30 31 32 35 37 38 39 40 41 43 45 46 49 50
	 1 2 4 5 6 7 9 10 11 14 15 17 18 19 20 21 22 24 25 30 31 32 33 36 38 39 40 41 48 49
	 1 2 3 4 5 6 7 8 10 11 13 15 17 18 19 20 23 25 26 27 28 29 31 32 33 35 38 43 46 49
	 3 6 8 9 10 11 12 15 16 17 18 22 23 28 29 30 31 32 33 35 36 38 39 42 43 44 45 47 49 50
	 2 4 7 10 12 14 16 17 18 19 22 25 26 27 28 29 30 31 33 35 38 39 40 41 42 43 46 48 49 50

	15 MHz
	 1 2 3 4 6 7 8 9 10 13 15 17 18 19 20 21 22 24 25 26 27 29 30 31 32 33 34 42 43 46 48 49 50 51 53 54 57 58 61 63 64 65 66 68 69 70 71 72 73 74
	 1 2 3 4 5 6 7 8 9 12 19 21 22 25 26 27 28 30 31 32 34 37 38 39 40 41 44 46 47 48 49 50 51 52 54 55 56 58 59 60 61 62 66 68 69 70 71 72 74 75
	 2 3 4 5 10 12 13 14 15 16 18 19 21 22 23 25 26 27 29 30 32 33 34 35 41 43 44 45 46 47 48 49 51 52 53 55 57 59 60 61 62 63 64 65 69 71 72 73 74 75
	 3 4 5 7 8 10 12 13 15 16 18 19 21 23 25 26 28 29 30 31 32 34 35 36 39 40 41 43 44 46 47 48 49 50 56 57 60 61 62 63 64 66 67 68 69 70 71 72 74 75
	 3 5 6 7 9 11 14 16 17 18 19 21 23 25 26 27 28 29 30 31 32 33 34 35 36 39 41 42 45 46 47 48 49 51 52 53 54 55 57 60 61 64 65 68 70 71 72 73 74 75
	 1 3 4 5 6 8 9 12 13 15 17 19 21 23 24 25 26 28 29 30 31 32 34 43 44 46 47 48 49 50 51 52 54 55 57 59 61 62 63 64 65 66 67 68 69 70 71 72 73 74
	 1 2 3 4 10 12 13 15 16 18 19 21 24 26 27 29 30 31 32 33 34 37 38 39 40 42 43 44 46 47 51 53 54 55 58 59 60 61 62 63 64 65 66 68 69 71 72 73 74 75
	 1 2 4 5 6 7 8 9 12 13 15 20 21 22 24 25 27 28 29 31 32 34 35 36 39 41 42 43 45 46 47 50 52 53 54 55 56 59 60 61 62 63 64 66 68 70 71 72 73 74
	 1 2 3 4 8 9 10 11 13 14 15 16 18 19 20 22 23 24 25 26 27 28 29 30 33 34 35 37 38 40 41 44 47 48 49 50 51 54 55 57 62 63 64 67 69 70 72 73 74 75
	 1 2 4 8 9 12 14 15 17 19 20 21 22 23 24 26 28 29 30 31 33 35 36 37 41 42 43 44 45 46 47 48 49 51 52 54 55 56 58 60 62 63 64 65 67 68 69 70 71 72

	20 MHz
	 1 2 5 7 8 9 10 11 12 14 15 16 17 21 22 23 24 26 27 29 30 31 32 33 34 35 37 40 42 43 45 46 55 57 58 59 61 62 64 67 68 69 73 76 77 78 80 82 83 85 86 88 89 92 93 95 96 98 99 100
	 2 4 6 7 8 10 11 14 18 20 21 22 23 24 25 26 27 28 29 31 33 34 35 36 37 40 42 48 49 50 51 52 54 55 56 58 59 60 61 62 65 66 68 69 76 77 78 80 81 82 84 85 87 88 90 91 92 94 96 100
	 1 2 3 4 7 9 11 12 16 17 18 20 22 23 24 26 27 29 30 31 33 34 36 39 40 41 42 43 44 45 47 50 52 53 54 55 58 60 61 63 64 65 66 68 70 72 73 74 77 80 82 85 87 89 90 91 93 94 95 100
	 6 7 8 10 11 13 15 16 17 18 22 23 24 25 28 29 30 31 32 34 35 36 37 38 40 42 45 46 48 50 51 54 55 56 57 58 60 65 66 67 69 71 73 76 77 78 81 82 85 86 87 88 91 92 93 95 96 98 99 100
	 1 3 4 5 6 7 8 12 13 15 16 18 20 22 23 25 27 33 37 38 41 43 44 45 48 49 50 51 52 55 57 58 61 63 64 66 67 68 71 72 74 77 78 79 80 82 83 84 85 86 87 88 90 92 95 96 97 98 99 100
	 2 3 6 7 9 10 12 13 14 16 22 23 26 27 28 29 30 31 32 33 35 36 39 40 41 42 44 45 46 47 54 58 59 60 62 63 64 65 66 67 69 70 72 73 74 76 78 79 81 83 84 85 86 87 94 95 96 97 98 100
	 1 2 3 4 6 9 10 11 13 14 15 17 23 26 27 28 29 30 32 33 34 35 37 38 39 40 44 45 46 47 49 50 53 54 56 60 62 63 64 65 71 72 73 74 75 76 78 79 81 82 83 85 87 90 91 92 94 98 99 100
	 1 2 4 5 6 8 9 11 12 16 19 20 21 22 27 28 30 31 32 34 36 38 39 40 41 42 44 45 46 47 48 49 50 51 53 54 56 57 59 61 63 65 66 67 68 70 71 72 73 74 75 82 84 85 87 93 94 95 97 99
	 3 4 5 6 8 10 12 14 16 17 18 22 24 25 26 28 29 30 32 34 36 37 41 43 44 45 46 47 49 50 52 53 54 55 56 57 58 60 62 64 65 66 69 72 77 78 79 82 83 84 85 86 87 88 91 92 94 95 99 100
	 1 4 5 7 8 9 11 12 14 17 19 22 23 24 26 27 29 30 33 36 37 38 39 44 45 47 48 49 50 54 55 58 59 60 61 62 65 67 68 69 70 71 73 77 78 79 81 82 83 84 85 87 88 89 90 92 93 95 96 97


Mapping of the to be measured (de-boosted) RBs to PRB locations 

E-TM3.3

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Duration [# of subframes]
	10
	10
	10
	10
	10
	10

	Cell ID
	1
	1
	1
	1
	1
	1

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / EPRERS [dB]
	0.000
	2.189
	2.580
	2.427
	2.477
	2.427

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PBCH
	
	
	
	
	
	

	PBCH EPRE / EPRERS [dB]
	0.000
	2.189
	2.580
	2.427
	2.477
	2.427

	Reserved EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PCFICH
	
	
	
	
	
	

	Control format indicator (CFI)
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	Sequence index
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4
	0, 4

	ACK / NACK info
	random
	random
	random
	random
	random
	random

	PHICH BPSK symbol power / EPRERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / EPRERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated  to PDCCH 
	18
	18
	36
	90
	126
	180

	# of dummy REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / EPRERS [dB]
	3.010 (symbol 0), 1.091 (symbol 1)
	2.290
	1.880
	1.065
	1.488
	1.195

	Dummy REG EPRE / EPRERS [dB]
	-999
	-999
	-999
	-999
	-999
	-999

	PDSCH
	
	
	
	
	
	

	# of QPSK PDSCH PRBs within a slot for which EVM is measured
	3
	7
	13
	25
	38
	50

	PRB PA = EA/ERS [dB]
	-6 (*)
	-6
	-6
	-6
	-6
	-6

	# of 16QAM PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	3
	8
	12
	25
	37
	50

	PRB PA = EA/ERS [dB]
	2.427 (*)
	2.189
	2.580
	2.427
	2.477
	2.427

	Mapping of PDSCH PRBs within subframes
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table
	see following Table


Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB PA = EA/ERS  = 0 [dB]
	
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9
	Subframe 10

	1.4 MHz
	N.A. 
	 2 3 4
	 1 2 4
	 2 3 4
	 3 4 6
	N.A. 
	 1 3 6
	 1 3 6
	 2 3 6
	 2 4 6

	3 MHz
	 1 2 3 4 12 13 14
	 1 4 5 11 12 13 14
	 1 3 4 6 7 12 14
	 1 2 5 6 8 11 13
	 1 3 4 5 10 11 14
	 1 2 3 4 12 13 15
	 5 6 7 9 12 14 15
	 3 6 7 10 13 14 15
	 1 4 5 8 9 10 12
	 2 3 4 5 6 12 13

	5 MHz
	 1 2 4 7 8 9 17 18 19 21 22 24 25
	 1 2 3 5 6 7 10 11 13 18 19 21 25
	 1 2 3 4 10 11 13 14 15 20 21 24 25
	 1 6 7 9 11 13 14 16 18 19 21 22 25
	 1 3 5 7 8 13 14 16 17 18 23 24 25
	 1 2 3 4 5 7 8 9 17 19 22 23 25
	 2 4 5 6 8 10 11 12 13 16 22 23 25
	 1 2 3 4 5 8 11 15 19 20 21 22 25
	 2 5 9 10 11 12 13 14 16 17 19 21 24
	 2 3 4 5 6 7 10 11 12 14 17 18 24

	10 MHz
	 2 3 4 6 7 8 9 10 11 12 16 17 21 29 32 33 34 36 37 40 41 43 47 48 49
	 2 3 5 6 7 8 10 12 16 19 21 22 23 25 26 28 30 35 36 37 38 41 45 47 50
	 1 4 6 7 12 13 15 18 19 20 21 22 23 25 26 27 28 29 30 32 35 39 42 43 50
	 1 2 3 4 6 7 9 15 17 19 23 24 27 29 31 33 35 39 40 41 42 43 46 47 48
	 1 4 7 8 9 10 11 13 14 17 18 19 22 24 26 32 34 38 42 43 46 47 48 49 50
	 1 3 4 5 6 8 10 11 12 13 14 16 20 21 29 30 31 32 35 37 38 43 45 49 50
	 1 2 5 6 7 9 10 11 14 17 18 19 20 21 22 25 30 31 32 33 36 38 39 40 48
	 1 3 4 5 6 7 8 10 11 13 17 18 19 20 23 25 26 27 31 32 35 38 43 46 49
	 6 8 9 10 15 16 17 22 23 28 29 31 32 33 35 36 38 39 42 43 44 45 47 49 50
	 4 10 12 14 17 18 19 22 25 28 29 30 31 33 35 38 39 40 41 42 43 46 48 49 50

	15 MHz
	 1 2 3 4 6 7 8 9 10 13 17 18 19 20 21 22 24 25 26 29 30 31 32 33 34 43 48 49 50 54 61 64 66 68 69 71 72 74
	 1 2 4 5 6 7 8 9 12 19 21 22 25 26 27 28 30 31 32 39 47 48 50 51 52 54 55 56 58 60 61 62 68 69 70 71 74 75
	 3 12 13 14 16 18 19 22 23 25 26 27 30 32 33 34 35 41 43 46 47 48 51 52 53 55 59 60 61 62 63 64 65 69 71 72 73 75
	 3 4 5 7 8 10 12 13 16 18 21 25 28 31 34 35 36 39 40 43 44 46 47 49 50 56 57 60 61 62 63 66 68 70 71 72 74 75
	 5 6 7 9 11 14 18 23 26 27 28 29 30 31 32 33 34 35 36 39 42 45 47 49 51 53 54 55 57 60 61 65 68 70 71 72 74 75
	 1 3 4 5 8 9 12 15 19 21 24 25 26 28 30 43 44 46 47 48 49 50 51 52 55 57 61 63 64 66 67 68 69 70 71 72 73 74
	 2 3 10 12 15 16 19 26 27 29 30 31 32 33 34 37 38 39 40 42 44 46 47 51 54 55 59 60 61 63 64 66 68 69 71 72 73 74
	 4 5 7 8 9 12 13 20 21 24 25 27 28 29 31 34 35 36 41 42 43 47 50 52 54 55 59 60 61 62 63 66 68 70 71 72 73 74
	 1 2 3 4 8 9 10 11 14 15 16 18 19 20 23 24 25 26 27 28 29 33 37 38 40 47 48 51 54 57 62 63 64 69 70 72 74 75
	 1 4 8 9 12 14 15 17 19 20 24 26 28 29 30 31 33 36 42 43 45 47 48 49 51 54 56 58 60 62 63 65 67 68 69 70 71 72

	20 MHz
	 1 2 5 7 11 14 15 16 17 21 23 24 26 27 29 30 31 32 33 34 37 40 42 43 45 46 55 57 58 61 64 67 68 69 73 77 78 80 83 85 86 88 89 92 93 95 96 98 99 100
	 2 4 8 10 11 14 20 21 22 23 24 25 26 27 28 31 34 35 36 37 48 49 50 51 52 54 55 56 58 60 61 62 65 66 68 69 76 77 78 81 82 84 85 87 88 90 91 94 96 100
	 2 3 4 7 9 11 12 16 17 18 20 22 26 27 29 30 31 33 34 36 39 40 41 42 43 44 45 47 50 52 53 55 61 63 64 65 66 70 73 77 80 82 85 87 89 90 91 94 95 100
	 6 8 10 11 13 15 16 17 22 23 24 25 28 29 30 31 34 35 36 37 38 40 42 45 46 48 50 55 56 57 58 65 67 69 71 73 77 78 81 82 86 87 88 91 92 93 95 96 99 100
	 3 4 5 6 7 8 15 16 18 20 22 23 25 27 38 41 43 44 45 48 50 52 55 57 58 61 63 64 66 67 68 71 72 74 77 78 79 82 83 84 85 86 87 88 90 95 96 97 98 100
	 2 3 6 7 9 10 13 14 22 23 26 27 28 29 30 32 33 35 36 40 41 44 46 47 54 58 60 62 63 64 65 67 69 70 72 74 76 78 79 83 84 85 86 87 94 95 96 97 98 100
	 1 2 3 4 6 9 10 11 13 14 23 26 27 28 30 32 33 34 37 38 39 40 44 46 49 50 53 54 56 60 63 64 65 72 73 74 75 76 78 79 82 83 85 87 90 92 94 98 99 100
	 1 2 4 5 6 8 11 12 16 19 20 21 22 27 28 30 31 32 34 36 40 41 42 44 45 47 48 50 51 54 56 57 63 65 66 67 68 70 71 72 73 75 84 85 87 93 94 95 97 99
	 3 4 5 8 10 12 14 16 17 25 26 28 30 32 34 36 37 41 44 45 46 47 50 52 53 54 55 56 57 58 60 64 65 66 69 72 78 79 82 83 84 85 86 87 91 92 94 95 99 100
	 1 5 7 8 9 11 12 14 17 19 22 23 24 27 30 33 36 37 38 44 45 47 48 49 50 54 55 58 60 61 62 65 67 68 69 70 71 73 77 79 81 82 83 85 88 90 92 93 96 97


Mapping of the to be measured (de-boosted) RBs to PRB locations 

4. Conclusions

It is proposed that RAN4 agree upon these definitions of the E-TMs as basis for generating corresponding TPs for TS36.141.
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Appendix A: OFDM symbol power calculations
E-TM1.1
[image: image2.emf]# of PRBs

6 15 25 50 75 100

# of RE

72 180 300 600 900 1200

# of RS RE

12 30 50 100 150 200

# of DTX RE in symbol 0

12 30 50 100 150 200

maximum symbol power

72 180 300 600 900 1200 linear

Symbol 0 (PCFICH+PHICH+PDCCH)

# of REGs

12 30 50 100 150 200

# of REGs allocated to PCFICH

4 4 4 4 4 4

# of REGs allocated to PHICH groups

3 3 3 6 6 9

# of REGs allocated to PDCCH

4 18 36 90 126 180

# of REGs allocated to dummy

1 5 7 0 14 7

suggested PDCCH RE boost [dB]

3.0103 2.290273 1.8799048 1.064553 1.488278 1.194758 dB

Symbol power

#VALUE! 180 300 600 900 1200 linear

relative to maximum [dB]

#VALUE! 0 0 0 0 0 dB

Symbol 1 (PHICH+PDCCH)

# of REGs

18 N.A. N.A. N.A. N.A. N.A.

# of REGs allocated to PCFICH

0 N.A. N.A. N.A. N.A. N.A.

# of REGs allocated to PHICH groups

0 N.A. N.A. N.A. N.A. N.A.

# of REGs allocated to PDCCH

14 N.A. N.A. N.A. N.A. N.A.

# of REGs allocated to dummy

4 N.A. N.A. N.A. N.A. N.A.

suggested PDCCH RE boost [dB]

1.0914447 N.A. N.A. N.A. N.A. N.A. dB

Symbol power

#VALUE! N.A. N.A. N.A. N.A. N.A. linear

relative to maximum [dB]

#VALUE! N.A. N.A. N.A. N.A. N.A. dB

Symbols 1,2,3,5,6 (PDSCH)

Symbol power

72 180 300 600 900 1200 linear

relative to maximum [dB]

0 0 0 0 0 0 dB

Symbols 4,(0 in slot 1) (PDSCH + RS)

Symbol power

72 180 300 600 900 1200 linear

relative to maximum [dB]

0 0 0 0 0 0 dB

Symbols 5,6 (PDSCH + Synchronisation signal)

# of PRB Synchronisation signal

6 6 6 6 6 6

# of Synchronisation signal RE

62 62 62 62 62 62

# of DTX RE

10 10 10 10 10 10

Symbol power

62 170 290 590 890 1190 linear

relative to maximum [dB]

-0.6494081 -0.248236 -0.147233 -0.072992 -0.048525 -0.036343 dB

Slot 1, Symbol 0 (PDSCH + PBCH+RS+DTX)

# of PRB PBCH

6 6 6 6 6 6

# of PBCH RE

48 48 48 48 48 48

# of RS RE

12 12 12 12 12 12

# of DTX RE

12 12 12 12 12 12

Symbol power

60 168 288 588 888 1188 linear

relative to maximum [dB]

-0.7918125 -0.299632 -0.177288 -0.087739 -0.058295 -0.043648 dB

Slot 1, Symbol 1 (PDSCH + PBCH+DTX)

# of PRB PBCH

6 6 6 6 6 6

# of PBCH RE

60 60 60 60 60 60

# of RS RE

0 0 0 0 0 0

# of DTX RE

12 12 12 12 12 12

Symbol power

60 168 288 588 888 1188 linear

relative to maximum [dB]

-0.7918125 -0.299632 -0.177288 -0.087739 -0.058295 -0.043648 dB

Slot 1, Symbols 2,3 (PDSCH + PBCH)

# of PRB PBCH

6 6 6 6 6 6

# of PBCH RE

72 72 72 72 72 72

# of RS RE

0 0 0 0 0 0

# of DTX RE

0 0 0 0 0 0

Symbol power

72 180 300 600 900 1200 linear

relative to maximum [dB]

0 0 0 0 0 0 dB



E-TM1.2
[image: image3.wmf]# of PRBs
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# of DTX RE in symbol 0

12

30

50

100

150

200

maximum symbol power

72

180

300

600

900

1200

linear

Symbol 0 (PCFICH+PHICH+PDCCH)

# of REGs

12

30

50

100

150

200

# of REGs allocated to PCFICH

4

4

4

4

4

4

# of REGs allocated to PHICH groups

3

3

3

6

6

9

# of REGs allocated to PDCCH

4

18

36

90

126

180

# of REGs allocated to dummy

1

5

7

0

14

7

suggested PDCCH RE boost [dB]

3.0103

2.290273

1.8799048

1.064553

1.488278

1.194758

dB

Symbol power

#VALUE!

180

300

600

900

1200

linear

relative to maximum [dB]

#VALUE!

0

0

0

0

0

dB

Symbol 1 (PHICH+PDCCH)

# of REGs

18

N.A.

N.A.

N.A.

N.A.

N.A.

# of REGs allocated to PCFICH

0

N.A.

N.A.

N.A.

N.A.

N.A.

# of REGs allocated to PHICH groups

0

N.A.

N.A.

N.A.

N.A.

N.A.

# of REGs allocated to PDCCH

14

N.A.

N.A.

N.A.

N.A.

N.A.

# of REGs allocated to dummy

4

N.A.

N.A.

N.A.

N.A.

N.A.

suggested PDCCH RE boost [dB]

1.0914447

N.A.

N.A.

N.A.

N.A.

N.A.

dB

Symbol power

#VALUE!

N.A.

N.A.

N.A.

N.A.

N.A.

linear

relative to maximum [dB]

#VALUE!

N.A.

N.A.

N.A.

N.A.

N.A.

dB

Symbols 1,2,3,5,6 (PDSCH)

Symbol power

72

180

300

600

900

1200

linear

relative to maximum [dB]

0

0

0

0

0

0

dB

Symbols 4,(0 in slot 1) (PDSCH + RS)

Symbol power

72

180

300

600

900

1200

linear

relative to maximum [dB]

0

0

0

0

0

0

dB

Symbols 5,6 (PDSCH + Synchronisation signal)

# of PRB Synchronisation signal

6

6

6

6

6

6

# of Synchronisation signal RE

62

62

62

62

62

62

# of DTX RE

10

10

10

10

10

10

Symbol power

62

176.6351

296.63508

596.6351

896.6351

1196.635

linear

relative to maximum [dB]

-0.6494081

-0.081955

-0.048987

-0.024425

-0.016268

-0.012195

dB

Slot 1, Symbol 0 (PDSCH + PBCH+RS+DTX)

# of PRB PBCH

6

6

6

6

6

6

# of PBCH RE

48

48

48

48

48

48

# of RS RE

12

12

12

12

12

12

# of DTX RE

12

12

12

12

12

12

Symbol power

60

175.9621

295.9621

595.9621

895.9621

1195.962

linear

relative to maximum [dB]

-0.7918125

-0.098534

-0.058852

-0.029326

-0.019529

-0.014638

dB

Slot 1, Symbol 1 (PDSCH + PBCH+DTX)

# of PRB PBCH

6

6

6

6

6

6

# of PBCH RE

60

60

60

60

60

60

# of RS RE

0

0

0

0

0

0

# of DTX RE

12

12

12

12

12

12

Symbol power

60

175.9621

295.9621

595.9621

895.9621

1195.962

linear

relative to maximum [dB]

-0.7918125

-0.098534

-0.058852

-0.029326

-0.019529

-0.014638

dB

Slot 1, Symbols 2,3 (PDSCH + PBCH)

# of PRB PBCH

6

6

6

6

6

6

# of PBCH RE

72

72

72

72

72

72

# of RS RE

0

0

0

0

0

0

# of DTX RE

0

0

0

0

0

0

Symbol power

72

180

300

600

900

1200

linear

relative to maximum [dB]

0

0

0

-9.64E-16

-4.82E-16

0

dB



E-TM2
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Appendix B: Plots of the resulting RE grid with the mapped physical control channels
E-TM1.x, E-TM3.x

· 1.4 MHz: 
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· 3 MHz: 
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E-TM2

· 1.4 MHz: 
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