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1. Introduction
Detailed parameters for E-UTRA test models were proposed in the last meeting [1] and accepted as a baseline for further work and corresponding CRs for TS36.141. No objections regarding the proposed E-TM parameters were raised during the meeting, but some open points were identified such as the still missing definition of the “PN data” to be fed into the physical channels.
In this contribution we provide a few corrections to the parameters in [1], propose an approach for generating the dummy data for the E-TMs and initiate the discussion on suitable E-TM for the time alignment test.
For convenience the complete proposal of the E-TM parameters, together with the relevant are background information, largely based on [1], is provided in Annexes A - E.
2. Discussion

2.1 Corrections

2.1.1 Error in symbol power calculation 

One error in the symbol power calculation for Slot 1, Symbol 1 (PDSCH + PBCH+DTX) was found in [1] for all E-TMs and E-UTRA BW options: the correct amount of PBCH RE in DTX is 24, not 12. This was correct for the RE grid plots in [1]. This oversight effected only the informative symbol power calculation, not the actual parameterisation of the E-TMs as such. Anyway, the corrected symbol power calculations are provided in Appendix B.
2.1.2 Power allocation for PDCCH for 1.4 MHz E-UTRA

For the 1.4 MHz E-TMs 2 symbols are needed for control channels due to insufficient # of REGs for PDCCH within one symbol, see also TS36.212, clause 5.3.4. In the proposal in [1] this lead for all E-TMs (except E-TM2) to different values for the PDCCH REG EPRE / EPRE RS for symbols 0 and 1 which is awkward. To deal better with this 1.4 MHz specific exception we have in the proposal here shifted some power from the PDCCH in symbol 0 to the PCFICH (resulting 2.34 dB boost), so that now also the PDCCH powers remain constant throughout the whole duration of the E-TM. No change to the overall OFDM symbol powers occurred for symbols 0, 1. The revised proposal can be found in Appendix A.
Finally confirmation from other companies is welcome whether the PDCCH allocation as described below under 2.2.7 will lead to 1, respectively 4 dummy REGs in symbol 0, respectively 1 – this affects the symbol power normalisation and required PDCCH, PCFICH EPRE values.
2.2 Generation of dummy data

Generation of dummy data was left open in [1]. In past RAN4 meetings companies expressed concerns that feeding PN9 data directly into the physical channels may lead to undesirable data cross-correlations. The approach proposed here is to rely on the length-31 Gold sequence scrambling of TS36.211, Clause 7.2 which is invoked by all physical channels prior to modulation and mapping to the RE grid. Thus all we need to do is to define trivial input data (such as all ‘0’ data) for the scrambling as defined for each physical channel in TS36.211. In some cases, e.g. PCFICH and Synchronization signals, nothing needs to be defined at all as TS36.211 already defines the data completely, together with the E-TM parameterisation such as 
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The detailed proposal is as follows:

2.2.1 Reference signals

· Sequence generation and mapping to REs according to TS36.211, clause 6.10.1
2.2.2 Primary Synchronization signal

· Sequence generation and mapping to REs according to TS36.211, clause 6.11.1
2.2.3 Secondary Synchronization signal

· Sequence generation and mapping to REs according to TS36.211, clause 6.11.2
2.2.4 PBCH

· With the E-TMs of 1 frame duration (10 ms) only 240 REs (480 bits) are available for PBCH 

· Generate 480 bits of ‘all 0’ data 

· Initialize scrambling generator for each invocation of the E-TM, i.e. set always 
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· Perform scrambling according to TS36.211, clause 6.6.1 of the 480 bits

· Perform mapping to REs according to TS36.211, clause 6.6.4

2.2.5 PCFICH

· Generate 32 bit CFI codeword according to TS36.212, clause 5.3.4.

· Perform scrambling according to TS36.211, clause 6.7.1

· Perform mapping to REs according to TS36.211, clause 6.7.4
2.2.6 PHICH

· Set 
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, see TS36.211, clause 6.9
· Use 2 PHICH per group, 
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· For each subframe the required amount of HARQ Indicators (HI) is as follows: 
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*(2 PHICH per group). 

· Generate this amount of HIs using ‘0’ data for each HI.
· Generate 3 bit HI codeword according to TS36.212, clause 5.3.5

· Perform scrambling and modulation according to TS36.211, clause 6.9.1

· Perform mapping to REs according to TS36.211, clause 6.9.3
2.2.7 PDCCH

· For each subframe the required amount of bits for all PDCCHs is as follows: (# of PDCCH)*(# of CCE per PDCCH)* (9 REG per CCE)*(4 RE per REG)*(2 bits per RE)

· Generate this amount of bits according to ‘all 0’ data
· Numbering of CCEs shall be according to TS36.211, clause 6.8.1. Mapping of PDCCHs to the available CCEs is performed as follows: First PDCCH is mapped to CCE(0), second PDCCH to CCE(0+ ‘# of CCEs per PDCCH’), … etc. Finally, the remaining resources not used for PDCCH are treated as <NIL> (= Dummy REGs), TS36.211, clause 6.8.2
· Perform PDCCH multiplexing and scrambling according to TS36.211, clause 6.8.2

· Perform mapping to REs according to TS36.211, clause 6.8.5
2.2.8 PDSCH

· For each subframe generate the required amount of bits for all PRBs according to ‘all 0’ data
· PRB numbering is according to TS36.211, clause 6.2.3

· 1 user or 2 user PDSCH transmissions are distinguished by 
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 and are based on the PRB boosting attribute as defined for the E-TM:
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	E-TM1.1
	0

	E-TM1.2
	0 for boosted

1 for de-boosted

	E-TM2
	0

	E-TM3.1
	0

	E-TM3.2
	0 for boosted

1 for de-boosted

	E-TM3.3
	0 for boosted

1 for de-boosted


· The mapping of PRBs to the boosting attribute (and thus to the user) is defined for each E-TM in separate tables. Hence for each user the required amount of PDSCH ‘0’ bits for all subframes (and utilized PRBs) is defined

· Perform user specific scrambling according to TS36.211, clause 6.3.1. This makes use of the 
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2.2.9 Other required physical layer parameters 

Initialization of the scrambler and RE-mappers as defined in TS36.211 require a few additional parameters which are proposed for all E-TMs as follows:
· 
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 = 0 always (used for PBCH)
· The E-TM shall start when 
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· p = 0 (data generated according to definitions in TS36.211 for antenna port 0)
· q = 0 (single code word)

2.3 Time alignment test

Finally we would like to initiate the discussion how to obtain an appropriate E-TM for the time alignment test.  The following test setup is found from TS36.141:

[image: image13]
Figure K.1-3: Measuring system Set-up for Test of Time alignment between transmitter branches
This figure indicates that the signal analyzer get's connected to both eNB TX ports via separate cables, hence one may conclude that identical E-TMs could be run in TX ports 0 and 1 (in TS36.211 nomenclature) and that the signal analyzer will then be able to estimate the time alignment from these separate inputs.
However, another solution may be to RF-combine both TX ports and feed the combined signal to the signal analyzer in which case Figure K.1-3 should be corrected. In this case, the signal analyzer may need to see some orthogonality among the signals, e.g. the RS as would be the case for a true TS36.211 signal. If so, it seems then unavoidable to define additional antenna-specific E-TM 4.0 and 4.1 for the respective ports. This could be based on e.g. E-TM1.1, however, quite a number of antenna-specific parameters would need to be re-considered if compliance with TS36.211 is to be maintained as is the case for the current E-TMs:
· 2-TX mapping of RS to the RE grid
· Handling of synchronisation signals (TS36.211 leaves this open)

· Definition of layer mapping and precoding for control channels (PBCH, PDCCH, …) and PDSCH
In this case, the required E-TM for the time alignment test can be defined separately and shall not prevent finalization of the current 1-TX E-TMs for the bulk of the tests in TS36.141.
3. Conclusion

It is proposed that RAN4 agree upon this proposal as a basis for generating corresponding CRs for TS36.141 in the next meeting.
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Appendix A: Detailed parameters for the E-TMs
E-TM1.1
[image: image14.wmf]Parameter

1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz

RS boosting, P

B

 = E

B

/E

A

1

1

1

1

1

1

Synchronisation signal EPRE / EPRE

RS 

[dB]

0.000

0.000

0.000

0.000

0.000

0.000

Reserved EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

PBCH EPRE / EPRE

RS 

[dB]

0.000

0.000

0.000

0.000

0.000

0.000

Reserved EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

# of symbols used for control channels

2

1

1

1

1

1

PCFICH EPRE / EPRE

RS 

[dB]

2.341

0

0

0

0

0

# of PHICH groups

1

1

1

2

2

3

# of PHICH per group

2

2

2

2

2

2

PHICH BPSK symbol power / EPRE

RS 

[dB]

-3.010

-3.010

-3.010

-3.010

-3.010

-3.010

PHICH group EPRE / EPRE

RS 

[dB]

0

0

0

0

0

0

# 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 / EPRE

RS 

[dB]

1.091

2.290

1.880

1.065

1.488

1.195

Dummy REG EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

# of QPSK PDSCH PRBs which are boosted

6

15

25

50

75

100

PRB P

A

 = E

A

/E

RS 

[dB]

0

0

0

0

0

0

# of QPSK PDSCH PRBs which are de-boosted

0

0

0

0

0

0

PRB P

A

 = E

A

/E

RS 

[dB]

0.000

0.000

0.000

0.000

0.000

0.000

PDCCH

PDSCH

Reference, Synchronisation Signals

PBCH

PCFICH

PHICH


E-TM1.2

[image: image15.wmf]Parameter

1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz

RS boosting, P

B

 = E

B

/E

A

1

1

1

1

1

1

Synchronisation signal EPRE / EPRE

RS 

[dB]

0.000

-4.730

-4.730

-4.730

-4.730

-4.730

Reserved EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

PBCH EPRE / EPRE

RS 

[dB]

0.000

-4.730

-4.730

-4.730

-4.730

-4.730

Reserved EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

# of symbols used for control channels

2

1

1

1

1

1

PCFICH EPRE / EPRE

RS 

[dB]

2.341

0

0

0

0

0

# of PHICH groups

1

1

1

2

2

3

# of PHICH per group

2

2

2

2

2

2

PHICH BPSK symbol power / EPRE

RS 

[dB]

-3.010

-3.010

-3.010

-3.010

-3.010

-3.010

PHICH group EPRE / EPRE

RS 

[dB]

0

0

0

0

0

0

# 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 / EPRE

RS 

[dB]

1.091

2.290

1.880

1.065

1.488

1.195

Dummy REG EPRE / EPRE

RS 

[dB]

-999

-999

-999

-999

-999

-999

# of QPSK PDSCH PRBs which are boosted

2

6

10

20

30

40

PRB P

A

 = E

A

/E

RS 

[dB]

3

3

3

3

3

3

# of QPSK PDSCH PRBs which are de-boosted

4

9

15

30

45

60

PRB P

A

 = E

A

/E

RS 

[dB]

-2.990

-4.730

-4.730

-4.730

-4.730

-4.730

PDCCH

PDSCH

Reference, Synchronisation Signals

PBCH

PCFICH

PHICH


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
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Mapping of the boosted RBs to PRB locations
E-TM2
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	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
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	Subframe 6
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Mapping of the to be measured 64QAM RB to PRB locations
E-TM3.1
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E-TM3.2
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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
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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 
Appendix B: OFDM symbol power calculations

E-TM1.1
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Appendix C: Mapping of E-TMs to TX tests 

Mapping of the E-TMs to the TX tests is considered as follows:

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

· E-TM1.2 (all PRBs 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 PRBs 64QAM, no PRB 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)
Appendix D: 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 intra-subframe hopping
· 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
· PBCH included in slot #1 of subframe 0, ‘reserved’ REs included

Appendix E: Background for the parameter choices

Handling of control channels (PCFICH, PHICH, PDCCH)

· PCFICH control channel indicator (CFI) = 1 is used.  For the 1.4 MHz E-TMs 2 symbols are needed for control channels due to insufficient # of REGs for PDCCH within one symbol, see also TS36.212, clause 5.3.4.
· 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. For the 1.4 MHz E-TMs some of the unused power is also used to boost PCFICH in order to avoid different RETP for the PDCCH REs in symbols 0 and 1. 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.
PDSCH RB boosting pattern for E-TM1.2
Two E-TMs are defined:

· E-TM1.1 (all PRBs QPSK, no PRB boosting/deboosting)

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

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.

The boosting pattern of E-TM1.2 is along the lines of the boosting/de-boosting logic for E-TM3.2/3.3, i.e. one set of QPSK PRBs is boosted by 3 dB, the remaining PRBs 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 PRB 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 B.

Mapping of RBs to the PRB locations

PRB allocations shall vary between subframes in order to enhance test coverage and appropriate PRB 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 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.
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