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1
Introduction

Following the discussions regarding creation of a work item for Long Term Evolution (LTE) at RAN#32 [1], [2], this contribution proposes a Physical layer specification structure for the standardisation of LTE in RAN1. 
2
Technical specification structure
2.1 Current physical layer specification structure

The current physical layer specification structure for W-CDMA including HSDPA/E-DCH for FDD (or TDD) is as below:
25.201: Physical Layer – General Description

25.211: Physical channels and mapping of transport channels onto physical channels (FDD)
25.212: Multiplexing and channel coding (FDD)
25.213: Spreading and modulation (FDD)
25.214: Physical layer procedures (FDD)
25.215: Physical layer – Measurements (FDD)
25.221 – 25.225 are the corresponding specifications for UTRA TDD.
Since LTE introduces many new features, the LTE specification should be documented separately from the current specifications. Moreover, a single specification for FDD and TDD is preferable, since we have already agreed on the high commonality between FDD and TDD.
Furthermore, some specifications could be merged into a single specification. For instance 25.213 could be merged with 25.211 since the spreading will not be an important issue in LTE.
2.2 Proposed physical layer specification structure for LTE

The proposed physical layer specification structure for LTE is as below:
Spec 0: LTE Physical Layer – General Description

Spec 1: Physical channels, and modulation
Spec 2: Multiplexing and channel coding
Spec 3: Physical layer procedures
Spec 4: Physical layer – Measurements
Items to be covered in each specification are explained below:
Spec 0: LTE Physical Layer – General Description

The scope of this specification is to establish a general description of the physical layer of the LTE radio interface as well as to describe the document structure of the 3GPP LTE physical layer specifications, i.e. TS XY.z00 series.

Editor: RAN1 chairman
Spec 1: Physical channels, and modulation

The scope of this specification is to establish the characteristics of the Layer-1 transport channels, physical channels, and modulation, and to specify:

-
definition of the transport channels; 
-
definition of the physical channels; 

-
the structure of each physical channel, slot format, etc.; 

-
relative timing between different physical channels in the same link, and relative timing between the uplink and downlink; 

-
the physical layer scrambling for unicast and multicast transmissions; 
-
generation of scrambling codes; 

-
generation of Random Access preamble codes; 

-
generation of SCH synchronisation codes; 
-
modulation; 
-  MIMO and transmission diversity.
Editor: Stefan Parkvall (Ericsson) and Sadayuki Abeta (NTT DoCoMo)
Spec 2: Multiplexing and channel coding
The scope of this specification is to describe multiplexing, channel coding and interleaving, and to specify:

-
channel coding formats;

-
coding of Layer 1 / Layer 2 control information;
-
interleaving formats; 
-
process for rate matching; 

-
physical channel segmentation and mapping. 
-  mapping of transport channels onto physical channels;

Editor: Juan Montojo (Qualcomm)
Spec 3: Physical layer procedures
The scope of this specification is to establish the characteristics of the physical layer procedures, and to specify: 

-
cell search procedure;
-
random access procedure; 

-  link adaptation and CQI reporting procedure;

-  HARQ procedure;

-
power control procedure;
-  uplink timing control procedure. 

Editor: Robert Love (Motorola)
Spec 4: Physical layer – Measurements
The scope of this specification is to establish the characteristics of the physical layer measurements, and to specify: 

-
measurements to be performed by Layer 1; 

-
reporting of measurement results to higher layers and the network; 

-
handover measurements, idle-mode measurements, etc.
Following the current specification (25.215 and 25.133), the definition for physical measurements will be included in the RAN1 specification. The performance requirements and accuracy for measurements are to be included in the RAN4 specification.
Editor: Asbjörn Grovlen (Nokia)
3
Proposal and way forward
In this document we have presented the structure for LTE physical layer specifications. RAN1 should discuss this issue in the Tallinn meeting, and decide the overall TS structure and editors for each specification.
After the approval of building blocks of WID in RAN, the editors must submit the skeleton TS to the next WG meeting.
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