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1 Introduction

During the course of the SI-phase and the first part of the WI-phase of Evolved UTRA, many contributions have addressed the mapping of the downlink user data onto the physical resources. Based on these contributions, we present in Section 2 a description of the physical resource mapping for the physical downlink shared channel (PDSCH), as a basis for the content of Section 5.3.3 of the TS 36.211 [1]. 
Our description rests on the following design agreements captured in [1] and [2]:

· The resource mapping accounts for two types of transmission, localized and distributed, following the outcome of the SI [2].

· A resource block (RB), defined as 
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 consecutive OFDM symbols and 
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 consecutive sub-carriers (Section 5.2 of [1]), is either used for localized transmission or for distributed transmission, not for both (see also [3],[4],[5][6], and [7]). This classification of the resource blocks implies frequency domain multiplexing of localized and distributed transmissions in a sub-frame as in [2].

2 Physical Resource Mapping
Two types of PDSCH are defined, L-PDSCH for localized transmissions and D-PDSCH for distributed transmissions.
For use in the construction of both types of channels, define the puncturing pattern P as the set of all resource elements in other physical channels or physical signals.
2.1 L-PDSCH

A localized PDSCH (L-PDSCH) is defined as all resource-elements in one RB allocated for localized transmission, with exception of those resource elements in the puncturing pattern P.

2.2 D-PDSCH
Each RB allocated for distributed transmission is partitioned into 
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 subchannels. The ith subchannel in the partition is defined as the set of 
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 resource elements:
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where k0 is the smallest subcarrrier index in an RB allocated for distributed transmission and the sequence 
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 is the ith time-frequency pattern (TFP) in a cell-specific set of TFPs. This cell-specific set contains 
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 disjoint sequences 
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 of length 
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 taking values from the alphabet 
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A distributed PDSCH (D-PDSCH) is defined as the set of all resource elements in 
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 different subchannels, located in several RBs, with exception of those resource elements in the puncturing pattern P. Each of the subchannels used in the construction of a D-PDSCH is associated with a different TFP from the cell-specific set of TFPs. 

When the total number of RBs allocated for distributed transmission is smaller than 
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, some of the subchannels used in the construction of the D-PDSCH will consequently reside in the same RB. On the other hand, when this number exceeds 
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, not all of the RBs will contribute with resource elements to all D-PDSCHs.
3 Illustration
Figure 1a illustrates subschannels selected in different RBs allocated to distributed transmission based on the set of 12 TFPs
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Figure 1b illustrates the puncturing pattern P and Figure 1c illustrates the D-PDSCH.
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Figure 1    a) Example of different subchannels          b) Puncturing pattern P           c) PDSCH (black squares)

4 Discussion

· The set of TFPs should be cell-specific in order to randomize the intercell interference.
· Exactly how to choose the subchannels for the construction of the D-PDSCH is the next step to determine.
· The sizes of different PDSCHs are similar or the same. In the special case when control signals and pilots occupy all resources in the first few OFDM symbols, all PDSCHs (L-PDSCHs and D-PDSCHs) have the same size, because the puncturing of TFPs then is the same in all RBs.
· Unique labels of PDSCHs (as required for proper DL signaling) can straightforwardly be defined. A suitable unique label of a L-PDSCH is the index of the associated resource block. A suitable unique label of a D-PDSCH is the index of the resource block where the subchannel with (for example) i=0 is located.
5 Conclusion
We propose to take the description in Section 2 as the working assumption for the physical resource mapping of Physical Downlink Shared Channel.
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