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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause shall start on a new page.

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.201: "LTE Physical Layer – General Description ".
[3]
3GPP TS 36.212: "Coding, multiplexing and mapping to physical channels".

[4]
3GPP TS 36.213: "Physical layer procedures".

[5]
3GPP TS 36.214: "Physical layer – Measurements".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>

4
Downlink Physical Channels
4.1
Overview

In downlink, a physical channel corresponds to a set of “resource atoms”.

A physical channel carries channel bits coming from 36.212 (this definition may need adjustment if reference signals and synchronization signals should be seen as physical channels)

Provide an overview of the physical channels.
4.2
Frame structure and physical resource atoms
Illustrate frame and subframe structure. Each subframe consists of 7 (or 6) OFDM symbols (in case of the generic FDD/TDDframe structure, different for the alternative TDD structure). Define resource atom.
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Figure X: Downlink time-frequency grid.

4.3
Modulation mapper

Describe how to generate a complex-valued modulation symbol from channel bits.
List agreed downlink modulation schemes, e.g., QPSK, 16QAM, 64QAM, and which physical channel they apply to.
Note! The modulation is probably generic for both DL and UL ( describe outside the DL and UL sections?

4.3.1
QPSK

Describe mapping of pairs of bits onto QPSK symbols.

4.3.2
16QAM
Describe mapping of quadruples of bits onto 16QAM symbols.

4.3.3
64QAM
Describe mapping of hextuplets of bits onto 64QAM symbols.
4.4
Downlink Physical Shared Channel
Separate sections for MCH, BCH etc may be useful – depends on whether these channels are processed/mapped in a specific way on layer 1 or if the same mapping is used for all channels. 

If scrambling is used, a subsection between modulation and physical resource mapping is needed.

4.4.1
Modulation

This section describes the modulation of the downlink shared channel (e.g., QPSK, 16QAM, 64QAM). Refer to the modulation sections for details on the mapping of binary bits onto each modulation symbol. 

4.4.2
Physical resource mapping
This section describes the mapping of the modulated symbols from the previous section onto the physical resource atoms ak,l. If hopping is used, this is captured here..
4.5
Control Channel <tentative heading>
Depending on future decisions, there may be multiple control channels, e.g., paging indicator, downlink scheduling control, uplink scheduling control, etc. In that case, a separate subsection per control channel will be needed.

4.5.1
Modulation

4.5.2
Physical resource mapping
4.6
Reference signal

If special reference signals are introduced for MBMS or some other purpose, separate sections probably need to be added for those reference signals.
4.6.1
Sequence generation
This section describes the generation of reference signals.
4.6.2
Physical resource mapping
This section describes the mapping of the reference signal sequence onto the physical resource atom  ak,l. It covers both single antenna and multiple antennas. 
4.7
Synchronization signals
4.7.1
Primary synchronization signal
4.7.1.1
Sequence generation
This section describes the generation of the primary synchronization signal.

4.7.1.2
Physical resource mapping
4.7.2
Secondary synchronization signal
Note: the number of synchronization signals is not yet fixed – this section will be removed if a single SCH is agreed.
4.7.2.1
Sequence generation

4.7.2.2
Physical resource mapping
4.8
OFDM signal generation
Define how to generate the complex-valued time-discrete baseband signal from the resource atoms.

In case of multiple Tx antennas, one OFDM signal is generated per antenna.
4.9
Modulation and upconversion
Modulation and upconversion to the carrier frequency of the complex-valued OFDM signal for each physical antenna is shown in Figure X.
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Figure X: Downlink modulation.
5
Uplink Physical Channels
5.1
Overview

5.2
Frame structure and physical resources

Note! The figure currently only covers the generic frame format.
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Figure X: Uplink frame structure
5.3
Uplink Physical Shared Channel

5.3.1
Modulation

This section describes the modulation of the downlink shared channel (e.g., QPSK, 16QAM). Refer to the  modulation mapper section for details on the mapping of binary bits onto each modulation symbol. 

5.3.2
Mapping to physical resources

This section describes the mapping of the modulated symbols from the previous section onto the physical channel resources. Any TDD-specific issues, e.g., unused symbols to create guard time, is captured as part of the mapping.

5.4
Reference signal

5.4.1
Sequence generation

This section describes the generation of reference signals (based on Zadoff-Chu).
5.4.2
Mapping to physical resources

This section describes the mapping of the reference signal sequence onto the physical resources. It covers both single antenna and multiple antennas.

5.5
<Control channel 1>
Tentative heading! The section describes modulation and mapping of the coded bits for control signaling.
Separate sections for each of the uplink control channels, e.g., ACK/NAK, CQI, …, will be sued.
5.6
<Control channel 2>
5.7
Physical layer random access

5.7.1
Overview

5.7.2
Sequence generation

Described the random access preamble signal.
5.7.3
Mapping to physical resources
Descried mapping of the random access preamble signal to physical resources.
5.8
SC-FDMA mapper and signal generation

5.9
Modulation and upconversion
6
Timing

Describes the timing relation between uplink and downlink. Should also include any offset controlled by  timing advance.
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