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Abstract

This document describes the measurement guidelines for the field measurements to be carried out in TF12. These measurements are focused on testing the T2 advanced features supported by the prototypes developed in TF10. These prototypes are functional bricks that will be evaluated and validated, integrating them into a full T2 chain.
After the definition of the prototypes and the T2 features to validate, the document TF11-D02 describes the T2 configuration parameters to be considered, the channel models to emulate and the main goals of the tests to be carried out. Then the document TF12-D01 describes the complementary tests to TF11 carried on on the field.
For each feature to test, the configuration sets and routes are described first. Then the set‑ups that simulate a full T2 chain, where the prototypes will be integrated, are defined next. Finally, the measurement procedures are described.
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1 Prototypes and DVB-T2 Advanced Features
There are several prototypes, developed in TF10 that implement, T2 advanced features. These prototypes are described in Deliverable D10.1 (“Identification and Specification of ‘Full T2’ Prototypes to be built”) [1] and are functional bricks that implement a part of a global T2 chain.
The prototypes described in D10.1, that should be evaluated in the laboratory measurements are presented in Table 1:
Table 1. DVB-T2 prototypes.

	Id.
	PROTOTYPE
	PROVIDER

	P.1
	DVB-T2 Modulator
	Teamcast

	P.2
	DVB-T2 Demodulator
	Teamcast

	P.3
	DVB-T2 Modulator
	Thomson Broadcast

	P.4
	DVB-T2 Transmitter
	MIER Comunicaciones S.A.

	P.5
	DVB-T2 Gap-Filler
	MIER Comunicaciones S.A.


2 DVB-T2 Advanced Features

The DVB-T2 advanced features to test that are supported by these prototypes developed in TF10 are presented in Table 2:
Table 2. DVB-T2 advances features to test.
	Id.
	DVB-T2 ADVANCE FEATURE

	AF.1
	Multiple PLPs

	AF.2
	Null FEFs

	AF.3
	SFN

	AF.4
	PAPR

	AF.5
	MISO


3 Configuration Parameters

DVB-T2 supports a large number of configuration parameters, each one with several optional values.
Table 3 shows the main parameters that should be chosen to define the set of values for a specific DVB-T2 configuration mode. Different sets of values should be considered, depending on the test procedures defined for each feature. 

In [4] some sets of DVB-T2 parameters are presented for Input Mode A and Input Mode B (Muliple PLPs with static scheduling). For each type of Input Mode a set of tests are defined to check interoperability of DVB-T2 receivers with extreme parameter values. These sets can be selected for the configuration of the DVB-T2 equipments that will compose the full T2-chain in the laboratory tests.
The configuration modes to be used for the validation of the advanced features can also be selected from the T2 Streams Parameter Sets defined by the DVB-T2 Validation and Verification (V&V) Working Group.
Table 3. DVB-T2 configuration parameters.

	Overall
	
	PLP n’

	Length
	
	PLP_ID

	PLP
	
	Type

	FFTSIZE
	
	Modulation

	GI
	
	Rate

	Data Symbols
	
	FEC Type

	SISO/MISO
	
	Rotated QAM

	PAPR
	
	FEC blocks per interleaving frame

	Null packet deletion
	
	Max FEC blocks per interleaving frame

	Frames per superframe
	
	TI blocks per frame (N_TI)

	Bandwidth
	
	T2 frames per Interleaving Frame (P_I)

	Extended Carrier Mode
	
	Frame Interval  (I_JUMP)

	Pilot Pattern
	
	Type of time-interleaving

	L1 Modulation
	
	Time Interleaving Length

	Sub Slices per Frame
	
	Input stage

	FEF
	
	Mode

	FEF Type
	
	ISSY

	FEF Length
	
	BUFS

	FEF Interval
	
	Design delay (samples)

	FEF P1: S1 Value
	
	Null packet deletion

	FEF P1: S2 Value
	
	In Band Signalling

	FEF contents
	
	Number of other PLPs in-band signalling

	TxSig FEF ID1
	
	Number  of NULL packets inserted each time (p)

	TxSig FEF ID2
	
	Frequency of NULL packets insertion in packets (q)

	L1 Repetition
	
	

	Number of PLPs
	
	

	Number of RFs
	
	

	Number of AUXs
	
	

	TxSig AUX P
	
	

	TxSig AUX Q
	
	

	TxSig AUX R
	
	

	TxSig AUX ID
	
	

	Spec version
	
	

	Vclip
	
	

	Number of PAPR-TR iterations
	
	

	Vclip (ACE)
	
	

	L1_ACE_MAX
	
	


4 Testing Scenarios 
Network Configution
In order to limit the number of configurations to test, only a certain one was selected, which are hopefully the most representative for a real application, with a reasonable range of data rates. The configuration used in the trials was the following:

 Frequency: Channel 22
 Bandwidth: Normal and extended
 Modulation: Various
 Code ratio: Various
 Guard interval: Various
 Service bit rate: up to 36Mbps
2 main transmitters will be used in order to set up the SFN. One transmitter is located in Collserolla and the the other is located in Abertis Head Quarters.
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In collserolla in high 12 is located the transmitter.

4.1.1 Architecture

The architecture set up is the following:
[image: image3.emf]
Routes

For vehicular routes we have defined 3 routes inside the town and 1 route outside the town. For pedestrian one route has been defined including the indoor test.

The first 2 routes inside town are the following:
[image: image4.emf][image: image5.emf]
Moreover the route containing one part inside the city and one part outside the city is the following:
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The pedestrian route defined is the following.

[image: image7.emf]
5 Tests Goals

The main goals of the laboratory tests are focused on testing the advance features implemented by the prototypes developed in TF10. These features should be validated in a full DVB-T2 simulated chain, in order to check the HW interoperability of the equipments from different providers and to check that the prototypes fulfil the DVB-T2 specifications defined in the standard [5]. 
In the following sections the specific goals for testing each advanced feature are described.

5.1 Multiple PLPs
The multiple PLPs feature has not been intensively tested until now because the lack of T2-gateways that could provide the transmitters the input streams. 
When multiple PLPs are used the processing complexity increases in both the transmitter and the receiver side, that is why some testing is needed to ensure that all steps, from the T2-gateway to the receiver, work correctly. 

It should be tested that the frame builder and de-builder perform their tasks according to the standard and that the signalling is correctly inserted, so the receiver can find and decode the different PLPs.

As the signalling is carried by P2 symbols it should be tested the requirements for decoding this information for different protection ratios, and the number of PLPs that can be carried by a DVB-T2 channel according to the protection.

Another parameter to be tested is how long the signal of each PLP is lost when the signalling information can not be decoded, and the influence of some parameters in that value, as for example the duration of the T2 frame that until now has normally set to its highest value (250 ms aprox.).
The use of multiple PLPs can be very useful for field trials because it allows testing different configuration options at one time, ensuring that when comparing the performance of each configuration the propagation conditions are exactly the same for all of them.

5.2 Null FEFs

It is important to test the insertion of Null FEFs because it is the first step to test the use of this new feature in T2 with real FEFs.

It should be tested that the transmitter is able to switch off the power when a Null FEF is inserted and switch it on again when for continuing the transmission of T2 frames. The power vs time profile should be measured.

In the receiver side, it should be tested that Null-FEFs are ignored and they do not have effect in receiving T2 services.
5.3 SFN 
DVB-T2 SFN networks should be tested to validate synchronization strategies in T2-MI, related to the definition of the “null” P1 symbol, the first T2 frame of the Superframe and the T2 timestamps.
SFN gain should be calculated, considering networks with full synchronization between transmitters and networks with a main transmitter and secondary gap-fillers.
Different attenuation-delay profiles should be tested to check the influence of these parameters on the SFN Gain.

Another test to be performed is the influence of channel frequency shift and sampling frequency mismatch between transmitters in the reception of the SFN signal.

Finally, related to gap-fillers, it should be measured the MER degradation of the re-transmitted signal due to several causes, such us echo cancelation algorithms, amplification, or filtering (DVB-T2 signal is more difficult to be filtered because of extended mode).
5.4 PAPR 
The modulator prototypes developed in TF10 do not implement ACE PAPR reduction, so only TR will be tested. The main goals for testing this feature are:

- Test that the receivers ignore carriers used for TR, so they work properly when TR is used.

- Measure the PAPR reduction when TR is used for different FFT sizes.

- Measure the decrease in MER for the same transmitting power adjusted when using TR when no PAPR reduction in used.

- Measure how much the transmitting power can be increased for the same MER value when TR is used.

5.5 MISO

The main goals for testing this feature are:

- Test that both transmitters and receivers can implement this feature

- Test the gain obtained when using MISO.
- For distributed MISO, compare SFN Gain with MISO Gain.

- Test the influence of rotated constellations when using MISO

- Test the combinations of GIF- PP for MISO.
6 Multiple PLPs Evaluation

6.1 DVB-T2 Configuration and Channel Models
The different sets of DVB-T2 configuration parameters that should be used to validate this feature are VV400 and VV413. If possible VV500 will be tested. 
Channels that are going to be tested are, following chapter 4:

6.2 Set-up

6.2.1 T2-Gateways
6.2.1.1.1 Input interface

· ASI transport stream, on a 75 Ω BNC connector. If an external input interface is not available, each participant should provide transport stream files internally, and make the details of each stream known.
6.2.1.1.2 External reference input

· A central source of GPS-locked 1 Hz square wave and 10 MHz will be made available. 
6.2.1.1.3 Output interface (IP)
· IP will be used mainly.

6.2.1.1.4 Control and Monitoring facilities

· Each unit should have its control facilities (e.g. front panel and/or external control or laptop PC with GUI). The participant should provide the required external equipment (e.g. laptop PC etc.).

6.2.2 T2-Modulators

6.2.2.1.1 Input interface (IP)
· IP input will be used. 
6.2.2.1.2 External reference input

· A central source of GPS-locked 1 Hz square wave and 10 MHz will be made available. 

6.2.2.1.3 Output interface

· Analogue RF signal at UHF on a 50 Ω BNC connector. 
Multiple RF will be used with one frequency assigned to each modulator. The following channels should be supported and preset: 

UHF Channel: 22
6.2.2.1.4 Control and Monitoring facilities

· Every modulator should have its control facilities (e.g. front panel and/or external control or laptop PC with GUI). The participant should provide the needed external equipment (e.g. laptop PC etc.).

· IP, ASI.
The following modulator frequencies will be used. If possible, these frequencies should be preset on the modulators.
6.2.3 Demodulator

A Set of 8 demodulators will be provided to test reception of the output from the T2 modulators.

6.2.3.1.1 Input interface

· Analogue signal input at UHF on a 50 Ω BNC connector. All UHF channels should be supported, particularly
· The demodulator should have implemented a certain RF channel selectivity, because during the test up to 6 Modulators are providing RF signals in parallel with almost equal power on different channels (image channels and the third harmonic of used channels will not interfere into other channels in case of the selected set of frequencies for the plug fest)
· the following channels should be supported and preset: 

UHF Channel: 22.
· 8MHz channel only will be used throughout the plug-fest.

6.2.3.1.2 Video decoder

· A video decoded output should be provided that can be connected to an external HD screen using HDMI or other connectors. Sound should also be able to be output to confirm radio output. Alternatively an external video decoder could be connected to an ASI output. The participant should bring their own equipment. If the participant cannot supply their own displays and decoders, please contact Ralf.
6.2.3.1.3 Control facilities

· The demodulator should have it's own control facilities such as front panel and/or external control such as a laptop PC with GUI. The participant should provide the needed external equipment such as laptop PC.
6.2.3.1.4 Monitoring facilities


The demodulator should have the following monitoring facilities:

· Synchronization lock.

· TS lock.

· BCH ok.
· LDPC Iterations (to indicate problems in modulators that may be corrected by the LDPC codes, and not to indicate performance of demodulators)
· Input power level indicator (e.g. AGC output).
· Estimated C/N.
· Channel response.
6.3 Test Procedure

The Calibration should be done in advance and is not required for the test. The test procedure is the following one:

1. Set the gateway according to the VV parameter sets.

2. Each modulator will receive the gateway signal, and modulate onto the assigned UHF frequency.

4. Each demodulator will then demodulate each of the modulators signals and each of the PLP's within that signal should be checked that video and sound can be received correctly. If picture and sound cannot be received, whether BCH error is zero or not should also be recorded. This is to help identify problems in signalling ISSY, DFL and so on even when the data is correctly modulated.

5. After the demodulators should record the results. 

The minimum parameters to be measured are BER, PER, C/N ratio, MER and RF power.

1 Null FEFs Evaluation

1.1 DVB-T2 Configuration and Channel Models

In order to minimize the time constrains only one DVB-T2 configuration. The DVB-T2 configuration is based on the one proposed in NorDig Unified Test Specifications [6] and is summarized in Table 6.

	Overall
	
	PLP n’
	

	Length
	62
	PLP_ID
	TBD

	PLP
	A
	Type
	Data type 1

	FFTSIZE
	32k
	Modulation
	256-QAM

	GI
	1/16
	Rate
	2/3

	Lf (Data symbols+P2s)
	62
	FEC Type
	64800

	SISO/MISO
	SISO
	Rotated QAM
	No

	PAPR
	TR
	FEC blocks per interleaving frame
	135,200

	Null packet deletion
	Disabled
	Max FEC blocks per interleaving frame
	

	Frames per superframe
	6
	TI blocks per frame (N_TI)
	3

	Bandwidth
	8MHz
	T2 frames per Interleaving Frame (P_I)
	1

	Extended Carrier Mode
	Extended
	Frame Interval  (I_JUMP)
	1

	Pilot Pattern
	PP4
	Type of time-interleaving
	0

	L1 Modulation
	64-QAM
	Time Interleaving Length
	3

	Sub Slices per Frame
	
	Input stage
	

	FEF
	Yes
	Mode
	HEM

	FEF Type
	
	ISSY
	Enabled

	FEF Length
	588000
	BUFS
	

	FEF Interval
	6
	Design delay (samples)
	

	FEF P1: S1 Value
	2
	Null packet deletion
	Disabled

	FEF P1: S2 Value
	1
	In Band Signalling
	Disabled

	FEF contents
	NULL
	Number of other PLPs in-band signalling
	

	TxSig FEF ID1
	
	Number  of NULL packets inserted each time (p)
	

	TxSig FEF ID2
	
	Frequency of NULL packets insertion in packets (q)
	

	L1 Repetition
	0
	
	

	Number of PLPs
	1
	
	

	Number of RFs
	1
	
	

	Number of AUXs
	0
	
	

	TxSig AUX P
	
	
	

	TxSig AUX Q
	
	
	

	TxSig AUX R
	
	
	

	TxSig AUX ID
	
	
	

	Spec version
	1.1.1
	
	

	Vclip
	
	
	

	Number of PAPR-TR iterations
	
	
	

	Vclip (ACE)
	
	
	

	L1_ACE_MAX
	
	
	

	NbiasCellsActive
	
	
	


The DVB-T2 signal shall contain empty FEF with a FEF interval of 6 T2 frames. The size of the empty FEF is 588000 samples (64.3125ms) and T2 frame size Lf=62symbols (236.320ms). By empty FEF means FEF without content resulting to a lower RF output power during the FEF compared to T2 frame.

T2 frames shall carry a TS. TS bitrate is maximized to the capacity the T2 frame size can deliver, with other words, the number of T2 dummy cells are minimized. The content within TS is maximized to bit rate the TS can carry, with other words, minimize the NULL packets in TS. TS contains at least one service.

Using DVB-T2 mode specified (Lf=62symbols) below allows total bit rate of 36.55190642 Mbit/s. Using FEF and T2 frame size relation above, the TS bit rate is 34.96595787 Mbit/s.

1.2 Set-up

Te measurement set-up is basically the same used for laboratory test but without the channel simulator.
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Figure 1. Reference test set-up for null FEFs evaluation

Some considerations taken into account in this setup are:

· The Gap-Filler is introduced in order to test if it can cope with the power variation corresponding to the NULL FEFs. From previous experiences, a Gap-Filler could behave by shutting down completely after detecting a low input power, and this should not happen.

· The power sample of the transmitter is used to verify that power amplifiers are not affected by the power fluctuations at the output of the modulator due to the NULL FEFs insertion.

· The AWGN module (probably incorporated inside the channel emulator) allows for measuring the C/N requirement using a given reception threshold. In this case, the threshold is a perceptible video degradation. This procedure is preferred against the alternative of attenuating the input power at the receiver since this could affect its performance not by C/N but by sensitivity.

· The 0 dB echo channel is intended for testing the receiver synchronization with each T2 frame in the extreme case  in which significant energy is delayed the duration of the guard interval.

· The power meter (an spectrum analyser with time span of 0 could be used) allows for measuring the power versus time profile. 

· The attenuator at the receiver input is for adjusting the power within the range tolerated by the receiver.

· The rest of the measurement parameters are BER, MER and Video Quality (OK or perceptible error) provided by the receiver and the video monitor.

1.3 Test Procedure

1. Set up the test instruments without the gap-filler

2. Select DVB-T2 mode (section 7.1)

3. Set channel model to AWGN only

4. Measure MER and BER

5. Increase noise level until video is degraded

6. Note the C/N value

7. Change channel model to 0dB echo and repeat from step 4

8. Connect the gap filler and repeat from step 3

2 SFN Evaluation

2.1 DVB-T2 Configuration and Channel Models

Table 7. DVB-T2 configuration for SFN evaluation (fixed reception).

	Overall
	
	PLP n’
	

	Length
	
	PLP_ID
	

	PLP
	
	Type
	1,2

	FFTSIZE
	32K
	Modulation
	256QAM

	GI
	1/32, 1/8
	Rate
	2/3, 3/4, 4/5

	Lf (Data symbols+P2s)
	61
	FEC Type
	64K

	SISO/MISO
	SISO
	Rotated QAM
	Non rot

	PAPR
	No
	FEC blocks per interleaving frame
	TDB

	Null packet deletion
	No
	Max FEC blocks per interleaving frame
	TDB

	Frames per superframe
	TBD
	TI blocks per frame (N_TI)
	TDB

	Bandwidth
	8MHz
	T2 frames per Interleaving Frame (P_I)
	TDB

	Extended Carrier Mode
	Ext
	Frame Interval  (I_JUMP)
	TDB

	Pilot Pattern
	PP2,PP4
	Type of time-interleaving
	TDB

	L1 Modulation
	64QAM
	Time Interleaving Length
	TDB

	Sub Slices per Frame
	TBD
	Input stage
	

	FEF
	No
	Mode
	

	FEF Type
	
	ISSY
	

	FEF Length
	
	BUFS
	

	FEF Interval
	
	Design delay (samples)
	

	FEF P1: S1 Value
	
	Null packet deletion
	

	FEF P1: S2 Value
	
	In Band Signalling
	

	FEF contents
	
	Number of other PLPs in-band signalling
	

	TxSig FEF ID1
	
	Number  of NULL packets inserted each time (p)
	

	TxSig FEF ID2
	
	Frequency of NULL packets insertion in packets (q)
	

	L1 Repetition
	
	
	

	Number of PLPs
	
	
	

	Number of RFs
	
	
	

	Number of AUXs
	
	
	

	TxSig AUX P
	
	
	

	TxSig AUX Q
	
	
	

	TxSig AUX R
	
	
	

	TxSig AUX ID
	
	
	

	Spec version
	
	
	

	Vclip
	
	
	

	Number of PAPR-TR iterations
	
	
	

	Vclip (ACE)
	
	
	

	L1_ACE_MAX
	
	
	

	NbiasCellsActive
	
	
	


Table 8. DVB-T2 configuration for SFN evaluation (mobile reception).

	Overall
	
	PLP n’
	

	Length
	
	PLP_ID
	

	PLP
	
	Type
	1,2

	FFTSIZE
	8K
	Modulation
	16QAM, 64QAM

	GI
	1/8, ¼
	Rate
	2/3, ¾, 4/5

	Lf (Data symbols+P2s)
	TBD
	FEC Type
	16K

	SISO/MISO
	SISO
	Rotated QAM
	rot

	PAPR
	No
	FEC blocks per interleaving frame
	TDB

	Null packet deletion
	No
	Max FEC blocks per interleaving frame
	TDB

	Frames per superframe
	TBD
	TI blocks per frame (N_TI)
	TDB

	Bandwidth
	8MHz
	T2 frames per Interleaving Frame (P_I)
	TDB

	Extended Carrier Mode
	Ext
	Frame Interval  (I_JUMP)
	TDB

	Pilot Pattern
	PP2,PP1
	Type of time-interleaving
	TDB

	L1 Modulation
	QPSK, 16QAM
	Time Interleaving Length
	TDB

	Sub Slices per Frame
	TBD
	Input stage
	

	FEF
	No
	Mode
	

	FEF Type
	
	ISSY
	

	FEF Length
	
	BUFS
	

	FEF Interval
	
	Design delay (samples)
	

	FEF P1: S1 Value
	
	Null packet deletion
	

	FEF P1: S2 Value
	
	In Band Signalling
	

	FEF contents
	
	Number of other PLPs in-band signalling
	

	TxSig FEF ID1
	
	Number  of NULL packets inserted each time (p)
	

	TxSig FEF ID2
	
	Frequency of NULL packets insertion in packets (q)
	

	L1 Repetition
	
	
	

	Number of PLPs
	
	
	

	Number of RFs
	
	
	

	Number of AUXs
	
	
	

	TxSig AUX P
	
	
	

	TxSig AUX Q
	
	
	

	TxSig AUX R
	
	
	

	TxSig AUX ID
	
	
	

	Spec version
	
	
	

	Vclip
	
	
	

	Number of PAPR-TR iterations
	
	
	

	Vclip (ACE)
	
	
	

	L1_ACE_MAX
	
	
	

	NbiasCellsActive
	
	
	


2.2 Set-up

A reference test set-up is presented in Figure 2. A TS player is used to feed a T2 Gateway with a test stream. Also more than one stream player or signal generator could be used. The T2 Gateway is required to set a DVB-T2 Timestamp for syncronization purposes. The T2 Gateway is connected with an external GPS that provides a reference signal to both the T2 Gateway and a DVB-T2 modulator. Multiple PLPs are created at the T2 Gateway level to help testing different parameter sets at the same time. Common network parameters will be set at the T2 Gateway also. The T2 Gateway output is connected to the DVB-T2 modulator input. The reference test set-up consists of one DVB-T2 modulator, but additional DVB-T2 modulators could be connected to test set-up for interoperability testing purposes. The modulator output is connected to a channel emulator. The channel emulator is used to simulate different channel conditions that could be perceived on the field. Finally the channel emulator output is connected to DVB-T2 test receivers, DVB-T2 capable professional measurement equipment and a spectrum analyzer using a power splitter. A noise generator could be used in the channel emulator output to quicken the measurements. The test receivers are connected to monitors to enable the subjective testing of the decoded video. The final test configuration may differ from the reference configuration depending on the particular test case and the test equipment.
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Figure 2. Reference test set-up for SFN evaluation

2.3 Test Procedure

The threshold criteria for DVB-T and DVB-T2 performance measurements is typically defined as Quasi Error Free (QEF) reception. That corresponds to BER [image: image10.png]10711



at the TS data level at the input of MPEG-2 demultiplexer. For a practical reason the threshold criteria of DVB-T2 SFN evaluation is set here as BER [image: image11.png]1077



 after LDPC decoder or alternatively as an accepted subjective test result of 30 s error free decoded video.  

The required C/N is measured at the QEF point.

Measurement methodology:

1. Measure the cable losses and connectors that will be used in test set up

2. Connect the test set up

3. Set test parameters and channel profile

4. Validate the receiver input signal level

5. Adjust the C/N until QEF point is reached and validate the required C/N

6. Change test parameters or test scenario

3 PAPR Evaluation

3.1 DVB-T2 Configuration and Channel Models

The FFT size is the configuration parameters that has the biggest influence in the PAPR reduction  with TR, so this parameter will be changed to take all the possible values. The parameters related to the FFT size, as GI, Pilot Patterns or Extended mode have to be changed according to it, because not all the combinations are allowed. The combinations of these parameters to be tested are displayed in Table 11.

The number of the standard version has a big influence in the PAPR reduction algorithms, especially in the reduction of P2 bias. Modulators are expected to follow specification version 1.2.1 (value 0001 in T2_version field of L1 signalling). 

In order to minimize the PAPR of P2 symbols all the available P2 bias reduction techniques should be used including the use of the P2 bias reduction cells. Also the number of data symbols of the T2 frame are maximized (the number of P2 symbols is minimized) to decrease the influence of the P2 symbols in the total PAPR of the signal.

The DVB-T2 configuration is based on the one proposed in NorDig Unified Test Specifications [6] and it is summarized in Table 10 and Table11.

	Overall
	
	PLP n’
	

	Length
	
	PLP_ID
	TBD

	PLP
	A
	Type
	Data type 1

	FFTSIZE
	Table 11
	Modulation
	64 QAM

	GI
	Table 11
	Rate
	2/3

	Lf (Data symbols+P2s)
	Table 11
	FEC Type
	64800

	SISO/MISO
	SISO
	Rotated QAM
	No

	PAPR
	TR/None
	FEC blocks per interleaving frame
	Table 11

	Null packet deletion
	Disabled
	Max FEC blocks per interleaving frame
	

	Frames per superframe
	6
	TI blocks per frame (N_TI)
	3

	Bandwidth
	8MHz
	T2 frames per Interleaving Frame (P_I)
	1

	Extended Carrier Mode
	Extended
	Frame Interval  (I_JUMP)
	1

	Pilot Pattern
	Table 11
	Type of time-interleaving
	0

	L1 Modulation
	64-QAM
	Time Interleaving Length
	3

	Sub Slices per Frame
	
	Input stage
	

	FEF
	No
	Mode
	HEM

	FEF Type
	
	ISSY
	Enabled

	FEF Length
	
	BUFS
	

	FEF Interval
	
	Design delay (samples)
	

	FEF P1: S1 Value
	
	Null packet deletion
	Disabled

	FEF P1: S2 Value
	
	In Band Signalling
	Disabled

	FEF contents
	
	Number of other PLPs in-band signalling
	

	TxSig FEF ID1
	
	Number  of NULL packets inserted each time (p)
	

	TxSig FEF ID2
	
	Frequency of NULL packets insertion in packets (q)
	

	L1 Repetition
	0
	
	

	Number of PLPs
	1
	
	

	Number of RFs
	1
	
	

	Number of AUXs
	0
	
	

	TxSig AUX P
	
	
	

	TxSig AUX Q
	
	
	

	TxSig AUX R
	
	
	

	TxSig AUX ID
	
	
	

	Spec version
	1.2.1 
	
	

	Vclip
	TBD
	
	

	Number of PAPR-TR iterations
	TBD
	
	

	Vclip (ACE)
	
	
	

	L1_ACE_MAX
	TBD
	
	

	NbiasCellsActive
	TBD
	
	


	FFT Size
	Extended
	GI
	Pilot Pattern
	Lf (Data symbols+P2s)
	FEC blocks

	1K
	No
	1/4
	PP1
	1755
	122

	2K
	No
	1/8
	PP2
	981
	137

	4K
	No
	1/16
	PP4
	512
	151

	8K
	Yes
	1/32
	PP4
	233
	140

	16K
	Yes
	1/32
	PP4
	114
	138

	32K
	Yes
	1/128
	PP7
	60
	150


3.2 Set-up

The equipment for this test and the test set-up is sketched in Figure 3
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3.3 Test Procedure

To evaluate the benefits of the PAPR reduction algorithms two types of measurements can be performed:

- Direct PAPR measurement or complementary cumulative distribution function (CCDF) of the DVB-T2 signal amplitude.

- Measurements of the influence of the PAPR value in the DVB-T2 signal.

As it is very unlikely that a device with PAPR measurement capability will be available for the tests, only the indirect measurements will be performed.

The MER value of the received signal will be used to evaluate the  PAPR reduction algorithms. The maximum output power for a given MER degradation, compared to the best MER value will be measured with and without TR PAPR reduction.

The procedure for this test is:

1. Connect the devices as in figure 3:

2. Select the configuration.

3. Set TR PAPR reduction OFF.

4. Check that signal is received correctly. 

5. Select the highest output power that maximizes the MER measurement and measure MER at that output level: MER_1.

6. Increase output power until MER is 6 dB lower than MER_1. 

7. In the step before increase the attenuation of the variable attenuator to maintain similar input power at the measurement equipment (-50 dBm aprox.)

8. Measure the output power at PA output (measured power plus the attenuation).

9. Repeat the measure with TR PAPR reduction ON.

10. If it is possible, change the PAPR reduction algorithm parameters (Vclip and number of iterations) and repeat the measurement.

11. Compare the results when TR is OFF and ON

12. Repeat for the other DVB-T2 configurations.

If MER measurement is not available the shoulder level measurement will be used instead. In that case the power will be increased until the shoulder levels are 30 dB lower than the signal level.
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