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Intellectual Property Rights

Essential patents

IPRs essentia or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI member s and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the
ETSI Web server (https./ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This European Standard (EN) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENEL EC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organi zations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making and programme-exchange domains. The EBU has active membersin about
60 countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The DVB Project is an industry-led consortium of broadcasters, manufacturers, network operators, software developers,
regulators and others from around the world committed to designing open, interoperable technical specifications for the
global delivery of digital media and broadcast services. DVB specifications cover all aspects of digital television from
transmission through interfacing, conditional access and interactivity for digital video, audio and data. The consortium
came together in 1993.

The present document is part 2 of amulti-part deliverable. Full details of the entire series can be found in part 1 [1].
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National transposition dates

Date of adoption of thisEN: 24 March 2022
Date of latest announcement of this EN (doa): 30 June 2022

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2022
Date of withdrawal of any conflicting National Standard (dow): 31 December 2022

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document describes the next generation transmission system for digital terrestrial MIMO broadcasting to
handheld terminals making use of multi-aerial structures at the transmitting and receiving ends. It specifies the
differences of the MIMO Profile physical layer part to the physical layer part of the Base Profile ETSI

EN 303 105-1 [1] - from the input streams to the transmitted signals. This transmission system isintended for carrying
Transport Streams or generic data streams feeding linear and non-linear applications like television, radio and data
services. DVB-NGH terminals might also process DVB-T2-lite signals.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 303 105-1: "Digital Video Broadcasting (DV B); Next Generation broadcasting system to
Handheld, physical layer specification (DVB-NGH); Part 1: Base Profile".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI EN 303 105-4: "Digital Video Broadcasting (DVB); Next Generation broadcasting system to
Handheld, physical layer specification (DVB-NGH); Part 4: Hybrid MIMO Profile".

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in ETSI EN 303 105-1 [1] apply.

3.2 Symbols

For the purposes of the present document, the symbols given in ETSI EN 303 105-1 [1] apply.

ETSI
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3.3 Abbreviations

For the purposes of the present document, the abbreviations givenin ETSI EN 303 105-1 [1] apply.

4 DVB-NGH MIMO system definition

4.1 System overview and architecture

41.1 Overview

MIMO transmission options are included in the optional MIMO Profile - reflected by the present document - in order to
exploit the diversity and capacity advantages made possible by the use of multiple transmission elements at the
transmitter and receiver. Channel estimation suitable for MIMO is provided by an appropriate pilot structure, identical
to that provided in the Base Profile ETSI EN 303 105-1 [1] for MISO frames. The term 'MIXO frames encompasses all
frames containing such pilots. MIMO may hence form part of atransmission including MISO PLPs aswell as SISO
frames as defined in the Base Profile [1]. Within MIXO frames, different schemes may be applied to constituent PLPs
according to the desired transmission characteristics; for instance MISO is specified for L1 signalling and may aso be
used for any other low-rate high-robustness transmission. Rate 2 MIMO, which increases the data multiplexing rate by
sending distinct information from each transmit element, can be chosen where high data throughput efficiency isthe
primary goal.

In the following clauses, the differences to the Base Profile ETSI EN 303 105-1 [1] are outlined with reference to their
Base Profile [1] counterparts.

Compared to the Base Profile [1], only the BICM and the OFDM generation stage contains functional differences.

\ 4

inputs )
Modulation

Bit Interleaved Signal on air
TSorGSE___ul Input processing Coding & > Frame Building — OFDM generation l

NOTE:  Blocks differing from the Base Profile ETSI EN 303 105-1 [1] are shaded to grey.

Figure 1: High level NGH physical layer block diagram of the MIMO Profile

4.1.2 Bit interleaved coding and modulation, MISO and MIMO precoding

The block diagram illustrating the functional differencesin the BICM stageis shown in figure 2.

ETSI
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= Inter-frame =
FEC encoding Bit Map cells to MIMO Cell convolutional and
— - > - - - >
PLPO (16K LDPC/BCH) interleaver constellations [ —»| Precode — interleaver | —— intra-frame block | —
interleaving
T I To logical
frame builder
= Inter-frame
FEC encoding Bit Map cells to MIMO Cell convolutional and
— > - - —— >
PLP1 (16K LDPC/BCH) A interleaver constellations [ —»| Precode — interleaver | —— intra-frame block | —
interleaving
T
- Inter-frame =
FEC encoding Bit Map cells to MIMO Cell convolutional and
— > - - - S >
PLPD (16K LDPC/BCH) interleaver constellations | —>| Precode [— interleaver | — intra-frame block |
interleaving
T
. To NGH frame
L1-PRE FEC encoding L1-PRE .
bits L1-PRI? »| (Shortened/punctured | Map cell§ to MISQ builder
» scrambling 4K LDPC/BCH) constellations Precoding ---»
L1 signa!ing
generation
L1-POST FEC encoding Bit Map cells to Mixo | 1POST Tological
» . » (Shortened/punctured . » X — . ——» frame builder
L1-POST scrambling 4K LDPC/BCH) interleaver constellations Precoding [ —_ _»
bits

Figure 2: Bit Interleaved Coding and Modulation (BICM) of the MIMO Profile

Inter-frame
FEC encoding > Bit »| Map ceIIS_ to »| MIMO Cell convolutional and >
(16K LDPC/BCH) interleaver constellations »-| Precode [—T7] interleaver intra-frame block —To logical
PLPO interleaving frame builder
I
Demux a Inter-frame
FEC encoding Bit . Map cells to Cell Constellation convolutional and MISO  |—»
E— Ea Ea Ea B -
(16K LDPC/BCH) interleaver bits to constellations interleaver rotation _cornpone_nt ™™ intra-frame block precoding |- -
PLP1 cells interleaving ; ]
interleaving
o logical
frame builder
I Inter-frame
FEC encoding Bit Map cells to MIMO Cell convolutional and
— | > — > > i
(16K LDPC/BCH) interleaver constellations Precode || interleaver |1 intra-frame block To Ioglc_al
PLPn interleaving frame builder
I

NOTE: Layer 1 signalling as in figure 2 above.

Figure 3: Bit Interleaved Coding and Modulation (BICM) with mixed MIMO and MISO PLPs

4.1.3 FEC encoding and interleaving inside a FEC block

MIMO PLPswithin the MIMO Profile - reflected by the present document - employ arevised bit interleaver intended to
simplify iterative MIMO decoding at the receiver. The Base Profile ETSI EN 303 105-1 [1] bit to cell demultiplexing is
no longer explicitly present.

4.1.4 Modulation and component interleaving

The constellation is non-rotated QPSK, 16-QAM and 64-QAM. The constellation may be the same or different on the
output MIMO pair depending on the chosen operational mode.

4.1.5 Time interleaving (inter-frame convolutional interleaving plus
intra-frame block interleaving)
Since the time interleaving is carried out after the generation of two MIMO streams there are two parallel time

interleavers. The time interleaving applied to both MIMO streamsisidentical. To keep the total memory requirement
the same, each of these MIMO streams has half the maximum depth as the Base Profile [1].

ETSI



9 ETSI EN 303 105-2 V1.1.1 (2022-03)

4.1.6 Frame building, frequency interleaving

MIMO frames are built according to figure 4. Thisis the same architecture as the Base Profile [1] except for the
alocation of space for the aP1 symbol.

The frequency interleaver is a pairwise interleaver defined in Base Profile [1], clause 9.10.

,,,,,,,,,, o :
PLPO : Assembly : :
: of common I
> | |
——————————— 1 L PLP cells | Logical Frame I
PLPL | T TTTTT Builder | -
| A b : (assembles ! :
1 ASSEMBY o dulated cells of | WG TEna e
| of data PLP | PLPsand L1-POST || (assembles |
r cells signalling into | »| modulated cellsof |
_______ logical frames. : logical frames and ]
,,,,,,,,,, N T ‘: Operates | L1-PRE signalling ||
PLPn | Sub-slice | according to | Logical into arrays : , T100FDM
| processor | dynamic | frames correspondingto [~ ™| Frequency |, 8eneration ,
Lo scheduling b ] y  OFDM symbols. |« interleaver ocreererre e >
information : Operates according |1 1
producedby || to dynamic | Ee—————- '
_______ scheduler) . scheduling :
i I I information |
| Assembly | : produced by |
| Of L1-POST | ! L1-PRE | ccheduler. Allocate ||
o cells : : | space fc')r aP1) '
L | P :
______________________ j Tecoooooo!
Figure 4: MIMO Frame Builder
4.1.7 OFDM generation
The ACE PAPR technique cannot be applied to frames of preamble format "NGH-MIMQO".
Pilotinsertion [i 1 . h S Guard || PlandaPl || e
, SFN w PAPR _ D/A
——* and optional \T?‘ proecessing > IFFT reduction H—ﬁ interval =" symbol ] convérsion H—
tone reservation || \" | | N insertion |1 Insertion |1 |
,,,,,,,,,, oy — 4= | —————1 TX2
To transmitter(s)
Figure 5: OFDM generation
5 Transmit/receive system compatibility

To make use of the MIMO Profile reflected by the present document, the proposed transmitter hardware shall include
individually-fed cross-polar antennas (Horizontal (HP) and Vertical POLARIZATION (VP)). In addition, to receive and
decode the MIMO signal, a cross-polar pair of antennas is necessary at the receive terminal.

In agiven PLP, only one of MISO or MIMO encoding may be used, i.e. they are not cascadable.

The bit interleaver for the MIMO Profile described below in clause 6 is a replacement for that described in ETS
EN 303 105-1[1].

ETSI
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6 Bit interleaver

The bit interleaver used for MIMO PLPsis different from the one used in the Base Profile [1]. Figure 6 shows the basic
block diagram.

Bit Interleaver

Parit Quasi- Section To Cellto
—> y. —» Cyclic block —»» ) » Constellation
Interleaving . Interleaving
Interleaving Mapper

Figure 6: Bit Interleaver of the MIMO Profile

In order to allow for amore efficient receiver implementation, the new bit interleaver is adapted to the quasi-cyclic
structure of the LDPC code. The new bit interleaver for MIMO consists of two components: a parity interleaver and a
paralle bit interleaver.

The parity interleaver isidentical to the one used in the bit interleaver of the Base Profile (see ETSI EN 303 105-1 [1],
clause 6.1.4). Itsrole isto convert the staircase structure of the parity-part of the LDPC parity-check matrix into a quasi-
cyclic structure similar to the information-part of the matrix. At the output of the parity interleaver the LDPC codeword
consists of 45 adjacent Quasi-cyclic Blocks (QB), each block consisting of 360 bits (note also the Qigpc parameter in
ETSI EN 303 105-1 [1], clause 6.1.2). The parity-interleaved codeword is interleaved by the parallel bit interleaver and
then mapped to a sequence of Spatial-Multiplexing (SM) blocks of Nypeu bits each, as shown in figure 7 for Nppey = 8.

QB 1 QB2 QB3 -mommmmmmmmssosoooooooe- QB 45
b1 bﬁGD b1 b380 b1 b380 b1 bﬁGD
[ [ T ----- T T ----- I

Parallel Bit Interleaver

LI Hh

. N

SMblock  SMblock  SMbIOCK - - oo SM block
3 4050

Figure 7: Parallel bit interleaver, QB and section interleaver part

The parallel interleaver in turn comprises two stages: a QB interleaver and a section interleaver.

The QB interleaver permutes the order of the 45 Quasi-cyclic Blocks (QBs) of the LDPC codeword. The corresponding
QB permutation is optimized for each combination of Nypeu, code rate, and power imbalance. Tables 1 to 3 show these
permutations for Nppeu = 6, 8 and 10, respectively, each table containing the permutations for all code rates and power
imbalances. The QB indices range from 1 to 45.

ETSI
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Table 1: QB permutations for 6 bits per channel use

Code | Power QB permutations for 6 bits per channel use
rate |imbalance| Section 1 | Section 2 | Section 3 | Section 4 | Section 5 | Section 6 | Section 7 | Section 8 | Section 9 | Section 10| Section 11| Section 12 | Section 13| Section 14| Section 15
11 [17] 5 [34]33[28[38[22[13[32[14[44] 7 [27]23[ 184110 35[ 21 [15[45[42[26 [31[30[20[12] 4 [ 1 [ 2 [40[36[19]20[43[ o [16] 3 [24[11[37]25[30] 8 [ 6
u3 12 [20[23[40[15[19[21[27[44[ 9 [10[11[36[18[38]32[35[ 3931 [16[33[42[30[ 1 [ 7 [34[43[45[17[28[22[ 8 [ 4| 2 [14[24[a1[37[25]12[26[ 5 [ 3| 6 [13[29
14 |[6]27[36] 3[19[ 1[28[38[16[ 8 322433133515 2 | 7 [41[43[31 42252211 |30[24[23[18[21[ 4 [2639[ 5 [29[45[20[34 4037 [14[17[10[ 9 [12
11 [20[16[34[41]28[36[19[35[42[45[43[ 2 [ 1 [ 8 [30[12[ 9 [14[10[38[15[22[ 6 [ 5 [24[13[31[32[23[27[40[39[18[33[ 3 [29[25] 7 [21[44[17[26[37[11[ 4
215 12 [2016[34[41(28[36[1935[42[45[43] 2 [ 1 ['8 3012 9 [14[10[38[15[22[ 6 [ 5 [24|13[31 (32| 2327 [40[30[ 18 (33| 3 [ 20 [25[ 7 [21[44[17[26[37[11[ 4
1.4 [2016[34[41]28[36[1935[42[45[43[ 2 [ 1 [8[30[12[ 9 [14[10[38[15[22[ 6 [ 5 [24[13[31[32|23[27[40[30[18[33[ 3 [29[25] 7 [21[44[17[26[37[11[ 4
11 [13[11[4a]a1]2412[16[27[14[22[32] 5 [17]29]39] 6 [35[30[10[ 8 [37] 3 [38] 1 | 7 [42[26[15[2834[ 9 [23[43] 4 [40| 2 [20[25[3621[33[31]18[19]45
715 | 1.2 [34[13[24[16[40[19[23[38[ 1 [28[36[21[ 9 6 | 2 [42[44| 8 [43[33[ 5 [22[41[32[29[a5[15[18[26[37[27 (31101730 [ 12 [14[20[ 7 [ 3 [35[ 4 |39 [25] 12
1.4 [34[13[24[16[40[19[ 2338 1 [28[3621[ 9 |6 | 2 [42[44| 8 [43[33[ 5 [22[41[ 32 29| 45[15[18[ 263727311017 3012 [14 |20 7 [ 3 [35] 4 |39 [25] 12
11 [12[27[14]35[13[38] 7 [39[ 9 [19[43[33[24[25[10[ 6 [45[21[ 2 [28] 4 [ 3 [17[15[40[42[22[ 8 [41[11[32[16[18[44[31[37 3026|2934 [36[23[ 5 [20[ 1
815 | 12 [ 8[25(22[18[28[20[ 3 [23[ 4 [33[38[19 (273111 6 [45[24[29[39[ 7 [26[41] 2 [10[20[32[13[14 9 [[1 [34| 5 [35|36 21 [42[37[12 16 [30[ 17| 15[ 44|43
1.4 |[34[13[24[16]15[18[23[32[ 1 [28[36[21[ 9 [ 6 | 2 [42[44| 8 [37[33[ 5 [22[19[ 1429} 452041 [26[43[27[31[10[17[30[ 123820 7 [ 3 [35[ 4 [39[25]12
11 [32[38[25[18[28[34] 7 [39[15[20[40[44[19[12[29[14[17[21[33[ 5 [24[36[41[31[ 10| 6 [27[45[42[37[13[43[11[2616[22[ 2 [ 1 [ 3 [ 8 [30[ 9 [23[ 4 [35
3/5 1.2 [31[43[26[20[44[39[ 18|28 1137 (123634 [42[a0[ o [ 7 [21[22[ 6 [16[27[29[13] 8 [30[19[38[45[32[ 4 [ 2 [10[ 5 | 1 [14[17[41[24 35 3 [23[15[33[ 25
1.4 (23] 5 [22[42[45[20[43[18 1127|3934 [41[37[ 6 [24[16] 8 [30[40[12[35[21[31[36[10(33[44|38[14[ 4 [ 3 [13[ 9 [20[19[32[15[25[28[26[17[ 1 [2 [ 7
11 [19]33[39[10[14[34[27[ 3 [40[20[36[32[16[17[43] 7 [ 9 [26[11[44[21] 5 [42[31] 6 [41] 8 [ 4 [24[13[25[15]18[23] 1 [45[30[ 2 [38[12[29[22[35[28]37
2/3 12 [10[24[31] 4| 5 [43[22[34[21[18[36[12[11[ 9 [13[35[41[15[20[29[ 8 [16| 2 [40[27|25[39 6 [33[45[30(28]37 23 1 [14[ 7 | 3 [26[42[44[38[19[17[32
1.4 [a539[28[38]16[20[10| 8 [14[44[35] 4 [24[34[12[26[ 3215|3022 (1121 [4317[19[13[ 6 [ 2 [ 5 [37[31[42| 9 [ 7 [a0[18[25| 1 [27[23[ 3 [20[33[ 41|36
11 | 5]35(39] 3]25[16]aa[17[ 4 [32[13[12] 8 [26]45[10[ 6 [15[21[40[43[27[24[33] 2 [ 2841 [29]19[38[14[20[30[36] 7 [23[34[ 1 [18[22[42[11] o [37]31
1015 12 [ 53539 3 [25(16[44[17[ 4 [32[13[12[ 8 [26[45[10[ 6 [15] 2140 43|27 [24[33[ 2 [28[41[ 291938 14|20 30|36 7 [23[34[ 1 [18[22[42[ 11 9 [37[31
1.4 [45] 1 [39[13]34[18[22| 3 [19[20[37 17363027 [16[31| 2 [ 8 [42[35[ 6 [38[33] 28| 23] 9 [21[43[ 4 [12[15] 29[ 32[a0[24[14| 7 [ 5 [10[41 44 25[11]26
Table 2: QB permutations for 8 bits per channel use
Code | Power QB permutations for 8 bits per channel use
rate |imbalance|  Section 1 Section 2 Section 3 Section 4 Section 5 Section 6 Section 7 Section 8 Section 9 Section 10 Section 11
11 [ 9[37[33]30[38[28[14] 3 [43[36] 1 [20] 4 [ 7 [12] 6 [13[35] 8 [23[10[32[42]2541[10[44[30[24[31[40[27] 15[ 26[ 21 [ 29[ 5 [17]11[34[22[16[ 18] 2 [45
u3 12 [al16[25] 1[19[42[36| 8 [13[34[41] 6 [37[ 9 [12[17[ 3 [35[32[22[ 2 [39[11[21[14|33[15[23[44[ 18|26 [40[43[24[ 10| 5 [28[20[29 31| 7 [27[30[38[ 45
14 [al16[25] 1[19[42[36 8 [13[34[41[ 6 [37[ 9 [12[17[ 3 [35[32[22[ 2 [39[11[21[14|33[ 1523441826 [40[43[24[ 10| 5 [28[20[29 31| 7 [27[30[38[ 45
11 | 7]21[43[35[27[ 4[24 5 [16[20[30[10[17[42[41[44[15[13[31[36[23[12[37 18] 1 [19[40[22[29[ 9 [38[ 8 | 6 [34[14[26[39[ 3 [25[32[28[33[11[ 2 [45
215 12 [ 7[21[43[35/27[ 4[24 5 [16[20[30[10[17 424144 [15[13[ 3136 [23[12[37 18] 1 [19[40[22[29[ o [38[ 8 | 6 [34| 14| 2630 3 [25[32[28 (3311 2 |45
14 |38 328 a17[9[16[12[36[29[19 6 [ 8 [35] 7 [40[37[10[44[34[ 2 [15[14[39[ 32| 5 [42[20[ 1 [26[18[13]23[33[ 11| 22[31 [ 2543 [ 21272441 [30[ 45
11 | 8|12[38[21]28[19[24 6 [31[17[27]20[32] 5 [35] 2 [37[ 1 [ 4 [ 3 [43[ 9 [41]33[26[15[39[18[29[11[30[ 7 [44]23[25[16[14[10[3436[22[42[13[40] 45
75 [ 12 [a1]14[33[22[27[10[21[12[35[19[34[ 8 [37[15] 5 [20[ 2824|2932 (11 4 [ 1 3 [30[44[ 6 [ 7 [23[42[25[17 26 [ 2 |36 [13[39[43[38 16 [40[ 9 |31 [18[45
14 [35/15[ 8 [ 5[40[20[a2| 1 [2[11[31] 3 [41[37| 6 [10[36[14[34[28[44[22[12 (3029|1726 |27 [23[43[ 9 [ 4 |38 [ 18] 24|21 32|16 [13[30[33 19|25 7 |45
11 [17]39[38[26]41[10[33[ 6 [28] 5 [14] 3 [42[22[31[43[25[40[44[24] 8 [ 1 [12[ 4 [29[15] 7 [20[34[ 2 [36[23]37[16] 11| 9 [30[27[3221[35[13[18[19[45
815 | 1.2 [28[29[19 22354344 16213841 5 [27[37[15[42] 7 [18[ 9 [20[25[10 (40 4 [34[ 3 [31[ 2 [12[14[ 6 [17|26] 8 [30[ 1 [33[39[23[13[36[11|32[24 |45
1.4 [16]24f44] 3[39[34[ 8 [11[37[25[26[ 7 [29[43[42[ 1 [35[22[21[17[ 4 [ 2 [33[ 5 [27[10[13[14[36[19[23[ 9 [41[40[32[20[2818[31[15[30[12[ 6 [38[45
11 [24] 3[15] 2 [40[11[29[18[42[12[34[16[31[21[41[19[44[14[38[25[37 3632 7 [ 1 [28] 5 [10[33[ 9 [ 6 [17] 4 [13[39[23[30[26[43[ 8 [35[20[27[22[45
3/5 12 [2720[32[18[41[33[ 6 [12(35[21[14[ 9 [31[37(23[16[42[40[43[13[36 3426 [22[30{28[ 8 [19[ 1 [44| 3 [38[11[39[ 10|24 [20[25[17[ 7 [ 5 [15] 4 [ 2 |45
1.4 [27[20[32[18[41[33[ 6 [12(35(21[14[ 9 [31[3723[16(42[40[43 (13363426 [22(30(28( 8 [19[ 1 [44[ 3 [38[11 (391024292517 7 [ 5 [15[ 4 [ 2 [45
11 [40]38[36]35] 1 [23[18 9 [24[29[43[27[ 2 [19] 3 [10[25[20[37[ 6 [ 4 | 7 [41]3942f17[14[11] 8 [22[32[12[ 28] 15[ 21| 5 [34[26[13[30[16[33]44[31]45
2/3 12 [ 223|316 1 [12[19[17[30[41[43[24 353322 [42[34[13[ 5 [40[15[ 8 [11[32[28[29[36[10[ 3839211444 18] 7 [26[ 4 [31[ 9 [ 6 [37[27[25[20[ 45
14 [2[23[ 316 1 [12[19[1730[41[ 4324353322 42[34[13[ 5 [40[15[ 8 [11[32[ 28| 29[ 3610|3830 21 14|44 18] 7 [26[ 4 [31[ 9 [ 6 [37[27|25[20[ 45
11 [15] 5 [37]20]18[43[ 1 [33[12[29[30[ 27212434 4 [ 7 [44[41[36[25[16[40[11[19)32[28[23[ 8 [22[38[35[17[ 2 [42[13[14[26[39[ 3 [31[ 6 [10[ 9 [45
1w1s| 12 [15[ 5 (37[20[18(43[ 1 [33[12[29(30(27 (21 (2434 4 [ 7 [44[a1 (362516 [40[11[19(32 (2823 8 [22(38[35[17[ 2 [42[13[14[26[39 3 [31[ 6 [10[ 9 [45
1.4 [3728[20( 21222712 6 [44[25[18[13[ 1 [14[ 3 [42[ 9 [41[26 241911 [30[3339( 2 [23[32[15 5 [17[43[34[16[ 4 [29[ 7 [38[35[10[36[40[ 8 [31[45

ETSI



12 ETSI EN 303 105-2 V1.1.1 (2022-03)
Table 3: QB permutations for 10 bits per channel use
Code | Power QB permutations for 10 bits per channel use
rate |imbalance Section 1 Section 2 Section 3 Section 4 Section 5 Section 6 Section 7 Section 8 Section 9
1:1 27(17|42| 8 |30|38| 6 |15(32(36|22|18[40(26|14[41|45|29|23| 9 |20| 4 [44[37| 2 |43(12[11|10(28(21(16| 5|13[31(33| 3| 1 [35| 7|39|34|24|19|25
1/3 1:2 27(17|42| 8 [30(38| 6 |15(32(36(|22|18[40(26|14[41[45|29|23| 9 [20| 4 [44[37| 2 |43[12[11[10(28(21[16| 5 [13[31(33| 3| 1 [35| 7|39|34|24|19|25
1:4 42130(27] 817(38(32[36| 6 [15{26]14(40(18({22| 9 [45[23{41|29(20| 4 [44|37| 2 [43]|12|11/10(28|21|16| 5|13|31|33| 3| 1|35| 7[24|25/39(34|19
1:1 30(35|13|26(38|22|14| 1 |10|19| 7 |21|24[45|33[41| 3 |43|20(31| 9|16(11|34| 4|17(32[42|23(36(28|15|44| 5| 2[40(18(12[39|29(27(25| 8 |37| 6
2/5 1:2 30(35|13|26(38|22|14| 1 |10|19| 7 |21|24|45|33[41| 3|43|20(31| 9|16(11|34| 4|17(32(|42|23(36(28|15|44( 5| 2|40(18(12[39|29(27(25| 8 |37| 6
1:4 441231345 1| 2 [21[14| 4 [25(41[20(22(29(19(30|24(17[42|33|27| 5(36|11| 3 40| 8|18| 7 [35(16/10|38[31|28|43(34| 6 |12| 9 [39]26|37|15(32
1:1 9( 1|33 4[20(16(29|41|38| 6|19|14[35(30(|39(43|15|27|44[10|11| 3 [24[18| 7 |45| 8 [37[34(22(31| 2[40(36[12(32|13|42[25|17|28[21|26| 5|23
7115 1:2 43[20(44[31| 7 [28(19[26|23| 3 [40[35|42(22(16(34|21(27(17| 4 |33|32| 2|38| 1/39|10|36|11| 8| 6 |24|41|15| 5|18[25(45|13[29(14| 9 |30(37[12
1:4 39(32|44|3110(|33|19(36|11| 4 |28| 7 |18(22| 1 [41|35|14|13[29|34| 2| 3[24| 9|40(25|30| 6 [23[43|16|42(37| 5|38(21(26(17|12(45({20({27|15| 8
1:1 27| 3|43|12[17|18| 8 |40[22|15|31| 7 [41[29|21[30| 6 |26|28[36(39| 9 [19(16(32| 5 [13[24| 1 | 4 [10{23[14|35| 2 [42|37|44[38|34|33|11|45|25|20
8/15 1:2 31(43|28|25[/10(36|16(3538|13|44|20(21{30|15(12| 4 |24| 1| 5| 7|14(34[45|18(33[11(42|27| 9 [39[17|26(40[23[32| 3 [22{41| 6| 8 [19[29(|37| 2
1:4 2825|4437 8| 2|10(38| 3| 6|13|42(39(35| 1 [16(41|18| 9 [17|34|19(27|11| 4|33[24[30|23| 7 [12]14|45(32[15[40(21(36[22|29(43[20(26(|31| 5
1:1 17(28|39| 7 [14|29|16|35(41|45| 2| 5 [18| 1|32[42|13|37|34(21|33|25(40(12| 6 |30(31[{24| 8 [20(23| 4| 3| 9[11{27|22|38(44|15|10|19|43|36|26
3/5 1:2 17(28|39| 7 [14|41|16|35(|29|45| 2| 5[18| 1|32[37|13|34|42(21|33|12(40(25| 6 |30(31({24| 8 [20(23| 4| 3| 9[11{15|27|38(44|22|43|26|36|10|19
1:4 35(12(38|32(24|28|11|4523|33|42|14[40| 6 |31 3| 8|17| 2 [15/19[43[37[20|22| 5 (18] 1| 9| 4 [10[30|41(21[13[44[25(36[34|26(29(39[16(27| 7
1:1 14| 6 |24(15|23[39(28|36|30(11|13| 8 [22(34|10| 9 [44|33[41| 5|12(31| 2| 3[29|40|43[32| 7 |18[16(20|38|45| 4 |26|27(21|19|25(37|35( 1 (17|42
23 1:2 17(23|45(21| 6 [42|24| 3 [29(16(|32|27| 1 |25|38[26| 7 |18|39(20|37|44(41[{43|12| 5(10[{11{35(33(28({40(34| 4| 8(30|13(19| 2 |22| 9 |14|31|15|36
1:4 38(30|11|27(17|16|22|45|21|44| 1|23| 3| 2|35 7| 8|12|39[13|40| 6 [42[36|14|18(34[31|28(24(10| 5|15(26| 9[20|19(37(32|29|25[33| 4 43|41
1:1 45(43[10|35(16(24|29[ 1 [41|27[26| 5252344 | 8 [13[30|12| 9 [17|39|22| 4 |38[21[28|19[20(37(14[31{34| 6 | 3 32[11|15( 7 [42|33[40|36| 2 [18
11/15 1:2 27|11|10(37|45|25[ 6 |32|28| 5 18| 4 |23|22| 9 |36(30|41|34(43|35(29( 1 |31(38| 7| 3[16|44|12| 2 |40|33[39(20|17[26| 8 |42[15(24|19(13(21|14
1:4 1(30|15| 7 35(26(|22|27|21|44|17|23|37|31|39| 9| 8|13|36(24| 4 |42(34[20|28|16(41| 6 |45| 2 [29[10[19(33(40[14|18[12(38| 5|43[32| 3 |25|11

Following the QB interleaver, the LDPC codeword is divided into parallel sections, each section containing Nppe,/2

adjacent quasi-cyclic blocks. Each section is interleaved independently by a section interleaver. The number of sections
per LDPC codeword for Nppey = 6, 8 and 10 is 15, 11 and 9, respectively. For Nppew = 8, since 4 is not adivisor of 45 the

last quasi-cycle block does not belong to any section and shall not be permuted by a section interleaver.

The section interleaving consists in writing the bits of each section row by row into a matrix with 360 columns and

Nbpeu/2 rows and reading them out column by column. Such an interleaving strategy ensures that each spatially

multiplexed block contains 2 adjacent bits from each quasi-cyclic block in the corresponding section, as shown in
figure 8 for Nppew = 8. The bits from all sections are then merged into an interleaved L DPC codeword.

QB ]

QB O

QB O

aB O

QB
QB
QB
QB

by ---------- b3so
v
Yi|ys| | | -mmmmmmmmmmmmmmms
Y2|¥e| | | -mmmmmmmmmmmmmmms
ys|yz| | | -mmmmmmmmmmmmmmms
Ya|Ys| | | —mmmmmmmmmmmmmmm-
iy iy Y
SM SM . SM
block block block
1 2 180

Figure 8: Section interleaver, write and read sequences

2

Complex symbol generation

The Nppeu bits of each SM block modulate two complex symbols (s; and s,), which are spatially multiplexed over the
two antennas. The mapping of the bits to complex symbolsis shown in figure 9 for Ngpew = 6, 8 and 10, the
corresponding bit encoding/labelling of the real pulse-amplitude modulation symbols being illustrated in figure 10.
Bit by isaways the least significant.
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13 ETSI EN 303 105-2 V1.1.1 (2022-03)
Ngpcy = 6 Ngpcu = 8 Ngpcu =10
Real Y1 O—> b Real
y1 O—>»|b; 2-PAM y1 O—>»{ by Real 4-PAM
4-PAM Y2 O—>]b:
y2 O—» b Real y2 O——>» b2
4-PAM S Y3 O—>b
y3 O—>»lb; Y3 O—»{bs Real Real
Imag 4-PAM Sq Y4 O—>{b: 8-PAM S
ys O—>» b: 2-PAM Sy Ys O—>»{b.
Y5 O—>bs
ys O——>»{bs Imag ys O——»{bs Imag
4-PAM 4-PAM S2 Yo O——>{b: Imag
Yy O——»b2 Yo O——>b: 4-PAM S2
Y7 O—>b:
y7 O—»{bs Imag
4-PAM Yg O—»b:
ys O——>b: Imag
Yo O——»p{b: 8-PAM
y10 O——>»|b:

Figure 9: Mapping of SM blocks to pairs of complex symbols

Bit ordering: b;
1 0

e e

-1 1
2-PAM encoding

Bit ordering: b,b;

10

11 01

— e

-3

4-PAM encoding

Bit ordering: bsbyb;

100

101

111

o

-1 1

110 010

011

00
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001

—¢

7

;

¢

-3

8-PAM encoding

e

-1 1

¢

(2]

o -@

000

o

7

Figure 10: Bit encoding/labelling for real PAM symbols

The resulting constellations for the symbols s, and s, are summarized in table 4.

NOTE:

Table 4: Constellations sizes

Nbpcu =6 Nbpcu =8 Nbpcu =10
s1 QPSK 16-QAM 16-QAM
s2 16-QAM 16-QAM 64-QAM

64-QAM is using uniform constellation mapping only (see clause 6.2.3 in ETS| EN 303 105-1 [1]).

8

Power imbalance

The MIMO Profile - reflected by the present document - is specified for use with one of three fixed power imbalances
(HP/VP or VP/HP), in order to facilitate time-sharing with SISO services without undesired station envel ope power
fluctuations or excessive SISO link budget loss.

The available power imbalances are 0 dB, 3 dB and 6 dB.

The imbalance may be optionally applied during all PLP and frame types, SISO, MISO and MIMO. So where Alamouti
coding is used in a cross-polar context (see ETSI EN 303 105-1 [1], clause 7.2) an imbalancing matrix may be
introduced as follows, the value of Staken from ETS|I EN 303 105-1 [1], table 30.
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{ggﬁxl)}\/ﬁ 0 {gqﬁxl)}
9,(Tx2) 0 J1-4]9,(x2)

g=0...Ng., -1

data

In the case of cross-polar transmission, during SISO frames, the two transmission elements may be generated as:

9. | [JB8 0 |9,
9,(M™2)| | 0 J1-8 94
q=0...N,, -1

data

NOTE: If the specified options for fixed power imbalance are not used, and envel ope power fluctuations are
acceptable, then the MIMO frames are transmitted with O dB power imbalance and the SISO on asingle
polarization (infinite imbalance).

9 MIMO precoding

9.1 Overview

MIMO processing isintended for a 2x2 MIMO system which means that at least two antenna aerials are equipped at
both transmitter and receiver side. MIMO processing acts on a pair of input constellation points (not necessarily drawn
from the same constellation) and creates a pair of outputs intended for the two elements of a dual-polar transmitter.
MIMO processing is hever applied to the preamble symbols P1, aP1 and L 1-PRE and the pilots are processed as
described in ETSI EN 303 105-1 [1], clause 11.2.

The MIMO precoding shall be applied at PLP level and consistsin multiplying cell pairs (fa, fa+1) by avariable
precoding matrix W (i). Encoded cell pairs (g2, g2i+1) shall be transmitted on the same OFDM symbol and carrier from

tx1 and tx2 respectively.
9, N
( 2' j=W(|)[ ’ j =01, ... Noaid2- 1
gZi+1 f2i+1

wherei isthe index of the cell pair within the FEC block and Neais iS the number of cells required to transmit one LDPC
block by using MIMO encoding which is calculated by Nigpo/Nbpeu-

The MIMO precoding process consists of a spatial-multiplexing precoding followed by an additional phase-hopping, as
shown in figure 11. The combined precoding matrix W (i) is the product of the fixed spatial-multiplexing precoding
matrix F and the variable phase-hopping matrix X(i).

For rate 2 MIMO schemes, both MIMO branches, i.e. the signal generation for both transmit antennas, shall use the
same time interleaver configuration. The required time de-interleaver memory size Nyyspp Per MIMO branch can be
calculated in the same way as described for the SISO scheme of the Base Profile in ETSI EN 303 105-1 [1],

clause 6.6.5, when setting 1 MU corresponding alwaysto 1 cell (for any signal constellation - QPSK, 16-, 64- and
256-QAM). The total required de-interleaver memory for both MIMO branches is twice this size. The applicable limit
for the MIMO Profile - reflected by the present document - is still Y 2Ny prp < 2'® MUSs, where the sum is taken over
al PLPsin agiven PLP cluster and the factor 2 comes from the fact, that the size for both MIMO branchesis double
that per single MIMO branch.

If MIMO precoding is not used, only transmit antenna 1 (tx1) path is used and the input QAM symbols shall be copied
directly to the output, i.e. gk=fk. for k=0,1,2,...,Ngaa-1.
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fber: ceey cheIIs—Z > Spatla| X0,X2, ..., XNcells-2 } 80,82 -, Ncells-2 >
. . Phase To cell
Multiplexing . .
Juf3 oo INcetis-1 >  Precoding X1,X3, +o, XNcells-1 Hopping 81,83 --» ENcells-1 wterleavers
F X(1)
| W(i) = X()F |

Figure 11: Block diagram of the MIMO precoding

9.2 Spatial-multiplexing encoding

The spatial multiplexing encoding process is carried out on pairs of normalized QAM symbols (f2i(tx1) ,fi+1(tx2)) from
the output of the constellation mapper. These payload cells, prior to the application of phase hopping, are x.i(tx1) for
transmit antenna 1 and x.i+1(tx2) for transmit antenna 2 and shall be generated from the input symbols according to:

AR N e R Py

Xy, (tX2) 0 J1-p|sn@ -cosf| 0 l-a| fu.(tx2)
i =0,..,(Ngs/2) -1

Neais iS the number of cells required to transmit one LDPC block by using MIMO encoding which is calculated by
NIdpJNbpcu-

MIMO processing may be applied for 6, 8 or 10 bpcu and aso for intentional power imbalance of 0, 3, 6 dB between
two transmit antennas. MIMO encoding process shall use defined parameter values for each case according to table 5.

Table 5: eSM parameters

hetwogn o Tx antennas. 0dB 3dB 6 dB

Nbpcu Modulation B S a B S A B 0 a
6 fzzft()t(j%) 1§_PQSAKM 050 | 45° | 044 | 13 0° 050 | 0,20 0° 0,50
8 fzzit()t(j%) iﬁigﬁm 0,50 ""*a”(ﬁi; 050 | 173 25° | 050 | 020 0° 0,50
10 f?gt()t(j%) éﬁigﬁm 0,50 | 22° | 050 | 153 15° | 050 | 0,20 0° 0,50

NOTE: -pi/2 < atan < pi/2.

The encoding process is repeated for each pair of QAM symbolsin turn.

9.3 Phase hopping
Except in the case of the hybrid MIMO Profile where VMIMO has been used (see ETSI EN 303 105-4 [i.1],
clause B.1), phase hopping shall be applied to the output of the spatial-multiplexing precoding and consists of applying

an incremental phase change to the complex cells transmitted on tx2. The phase change is performed by multiplying
each cell pair (xai, Xzi+1) by avariable matrix X(i), resulting in acell pair (ga ,g2i+1), i.€. the encoded OFDM payload

cells:
[ % j: X(i)( % j, i=0,1,.., Ncells/2-1
Bt o
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where X(i) has the following expression:

(1 0 )
X(i)= 0 eme”zal“”NwMﬂ_l
The phase change for cell pair i is ®PH(i) = 2mi/9, i.e. itisinitialized to O at the beginning of each FEC block and is
incremented by 2rt/9 for every cell pair. The resulting hopping pattern is periodic with aperiod of 9 cell pairs, i.e.
X(i+9) = X(i). Since the number of cell pairs per FEC block isamultiple of 9 for all modulations, thereis always an
integer number of phase-hopping periodsin each FEC block.

The phase-hopping matrix X (i) isindependent of the modulation and the power imbalance.

10 eSFN processing for MIXO

The principle role of eSFN with MIMO (also MISO, see ETSI EN 303 105-1 [1], clause 7) isto carry SISO frames as
part of transmission containing both SISO and M1XO frames. The eSFN signal power is split in the same way as the
MIXO power over different transmission components (e.g. the HP/VP partsin case of crosspolar transmission), to
achieve the corresponding power imbalance, such that the average power is the same on each transmission component
during SISO and MI1XO transmission. Thus eSFN is applied within the MIMO Profile at frame level to modulate the
OFDM symbols using the eSFN pregdistortion term &, asdescribed in ETSI EN 303 105-1 [1], clause 11.5.2.

If continuity of the transmitter identification property of eSFN isrequired during MIMO frames as well as SISO, then
eSFN may optionally be continuously applied over all frame types.

11 SISO/MIXO options for P1, aP1 and P2 symbols
Table 6 specifies the SISO/MIXO coding options applicable to P1, aP1 and P2 symbols.

Table 6: SISO/MIXO coding options for P1, aP1 and P2 symbols

Symbol type P1l/aP1 P2 P2 P2 Data Symbols
L1-pre L1-post Data
PLP type
SISO Uncoded SISO Uncoded SISO Uncoded SISO Uncoded SISO Uncoded SISO
or or or or or
eSFN eSFN eSFN eSFN eSFN
MISO Uncoded SISO or Alamouti Alamouti Alamouti Alamouti
eSFN
MIMO Uncoded SISO or Alamouti Alamouti or Alamouti or Alamouti or
eSFN eSM/PH eSM/PH eSM/PH

NOTE 1: The SISO row is shown for information only.
NOTE 2: When Alamouti or eSM/PH is used, eSFN may be optionally added with a unique tx code applied per station or
per-antenna.

12 Layer 1 signalling data specific for the MIMO Profile

12.1 P1 and additional P1 signalling data

The MIMO Profile - reflected by the present document - is signalled in the preamble P1 with the values S1 = 111
(ESC code) and S2 field 1 = 000, as described in ETS| EN 303 105-1 [1], clause 8.2.2.

The preamble P1 is followed by an additional P1 (aP1) symbol. The aP1 symbol has the capability to convey 7 bits for
signalling, asillustrated in figure 12 below.
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S3 (3b) S4 (4b)

FFT size/Gl Reserved

Figure 12: aP1 signalling format for the MIMO Profile

e TheS3field (3 bits) indicates the FFT size and gives partial information about the guard interval for the
remaining symbolsin the NGH frame in the MIMO Profile reflected by the present document - as described in

table 7.
Table 7: S3 (3 bits) for NGH MIMO preamble type

S3field FFT/GI size Description
000 FFT Size: 1K - any allowed guard interval Indicates the FFT size and guard
001 FFT Size: 2K - any allowed guard interval interval of the symbols in the
010 FFT Size: 4K - any allowed guard interval NGH frame of the MIMO Profile
011 FFT Size: 8K - guard intervals 1/32; 1/16; 1/8 or 1/4
100 FFT Size: 8K - guard intervals 1/128; 19/256 or 19/128
101 FFT Size: 16K - guard intervals 1/128; 19/256 or 19/128
110 FFT Size: 16K - guard intervals 1/32; 1/16; 1/8 or 1/4
111 Reserved for future use

. The S field (4 bits): Reserved for future use.

The modulation and construction of the aP1 symbol is described in clause 11.8.3 of the Base Profile ETSI
EN 303 105-1[1].

12.2 L1-PRE signalling data

Table 8 highlights the signalling specific to the MIMO Profile - reflected by the present document - added to the
L1-PRE signalling data defined in clause 8.2.3 of the Base Profile ETSI EN 303 105-1 [1].

Table 8: L1-PRE signalling fields specific to the MIMO Profile

L1_POST_MIMO 4 Bits
L1_POST_NUM_BITS_PER_CHANNEL_USE 3 Bits

L1-POST_MIMO: This4-bit field indicates the MIMO scheme of the L1-POST signalling data block. The MIMO
schemes shall be signalled according to table 9.

Table 9: Signalling format for the L1-POST MIMO scheme

Value Constellation

0000 Alamouti

0001 eSM/PH
0010to 1111 Reserved for future use

L1 POST_NUM_BITS PER_CHANNEL_USE: This 3-bit field indicates the number of bits per channel use for the
MIMO scheme used by L1-POST. The value of thisfield is defined in table 12.
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12.3 L1-POST signalling data

12.3.1

Table 10 highlights the signalling fields specific to the MIMO Profile - reflected by the present document - added to the
L1-POST configurable signalling defined in clause 8.2.4.2 of the Base Profile ETSI EN 303 105-1 [1].

L1-POST-configurable signalling data

Table 10: The signalling fields of configurable L1-POST signalling

IF S1="111" and S2 = "000x" or "011x" {
PLP_MIMO_TYPE .
- - 4 Bits
IF PLP_MIMO_TYPE = "0001" {
PLP_NUM_BITS PER_CHANNEL_USE 3 Bits
}
ELSE {
PLP_MOD 3 Bits
}
}
ELSE {
PLP_MOD 3 Bits
}

PLP_MIMO_TYPE: This4-bit field indicates the MIMO scheme used by the given PLP. The MIMO schemes shall be
signalled according to table 11.

Table 11: Signalling format for the PLP_MIMO_TYPE scheme

Value PLP MIMO TYPE

0000 Alamouti

0001 eSM/PH
0010to 1111 Reserved for future use

The following fields appear only if PLP_MIMO_TY PE = "0001" (i.e. eSM/PH):

. PLP_NUM_BITS PER_CHANNEL_USE: This 3-bit field indicates the number of bits per channel use for
the MIMO scheme used by the given PLP. The value of thisfield shall be defined according to table 8.

Table 12: Signalling format for PLP_NUM_BITS _PER_CHANNEL_USE

The following field appears only if PLP_MIMO_TY PE is neither equal to "0001" nor equal to "0010" (e.g. equal to

Value Nbpcu Modulation
000 © ) 160N
001 ; ) 16-0A
010 10 o) Ba-OA
011to 111 Reserved for future use Reserved for future use

"0000" for Alamoulti):

PLP_MOD: 3-hit field indicates the modulation used by the given PLP. The modulation shall be signalled
according to table 62 of the Base Profile ETSI EN 303 105-1 [1].
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12.3.2 L1-POST-dynamic signalling data

The MIMO Profile - reflected by the present document - uses the same L 1-POST-dynamic signalling defined in
clause 8.2.4.4 of the Basic Profile ETSI EN 303 105-1 [1].

12.3.3 In-band signalling type A

The MIMO Profile - reflected by the present document - uses the same in-band type A signalling defined in
clause 5.2.4.2 of the Basic Profile ETSI EN 303 105-1 [1].
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