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1 Introduction

     In the current TR of 25.814, the time-frequency resource for DL data transmission is organized into a number of physical resource blocks (PRB). Both localized transmission and distributed transmission are to be supported. To describe this, the notion of a virtual resource block (VRB) is introduced. However, the exact rules for mapping VRBs to PRBs are FFS.

In this document, a holistic mapping scheme is presented and commented. For simplification, in the following sections, localized transmission is abbreviated as LT, and distributed transmission is abbreviated as DT.
2 The Mapping Scheme from VRB to PRB
In the following sections, mapping scheme under the condition that only LT or only DT is transmitted will be introduced first. After that, how to multiplex LT and DT by FDM will be explained, where some PRBs are allocated to L-VRBs and the others are allocated to D-VRBs.
2.1 Mapping from L-VRB to PRB

It is straightforward to equalize the size of L-VRB and the size of PRB, and to make the mapping from L-VRB to PRB one-to-one. 
2.2 Mapping from D-VRB to PRB

A holistic mapping scheme for DT is recommended. For the convenience of description, the notion of Time-Frequency Pattern (TFP) is introduced. A TFP is defined as a group of Time-Frequency units distributed in a subframe. A set of TFPs orthogonal to each other fill up a subframe. TFP can be divided into a number of Sub-Patterns, with each Sub-Pattern distributed within a single PRB.

Two examples of TFP design are shown in Figure 1. In the left example, TFP0 is all the time-frequency units in black of the subframe. There are 5 PRBs indicated in the example, and 5 Sub-Patterns of TFP0 are displayed in each of the 5 PRBs separately. TFP0~TFP4 fill up the subframe, and TFP1~TFP4 are generated by cyclically shifting every Sub-Pattern of TFP0 in frequency domain within PRBs.  In the right example, TFP0 is a frequency hopping pattern within the PRBs for different OFDM symbols; two Sub-Patterns of TFP0 in PRB0 and PRB1 respectively are indicated. Similarly, cyclically shifting every Sub-Pattern of TFP0 in frequency domain within the PRBs will generate the other four patterns.   
In the design of TFP, a so-called Frequency Unit can be a sub-carrier or a set of consecutive sub-carriers.
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Figure 1. Two Examples of TFP Design 
A D-VRB is mapped to PRB according to TFP. That is, a D-VRB will be assigned to a number of TFPs or a number of TFPs together with segments of TFPs, depending on the sizes of both D-VRB and TFP. A possible solution is to make the segment to be Sub-Patterns by properly setting the size of TFP. As shown in Figure 2, with the same TFP design as in Figure 1(a), TFP0 and TFP1 are assigned to D-VRB0 and D-VRB1 respectively.
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Figure 2  Mapping from D-VRB to PRB according to TFP
2.3 Multiplexing of L-VRB and D-VRB
Firstly, some PRBs are allocated to LT and the others are allocated to DT. In this way, the mapping from L-VRB to PRB is conveniently kept to be one-to-one. 

Secondly, keep the pre-defined TFP design, and assign Sub-Patterns of TFPs to D-VRB. Here, the Sub-Patterns of TFP assigned to a D-VRB occupy physical resource only in the PRBs allocated to DT. 
Figure 3 provides an example of the mapping scheme from VRB to PRB. In the example, DT and LT are multiplexed within a TTI by FDM. As can be seen from the figure, PRB3 is allocated to LT, and the other PRBs are allocated to DT. One Sub-Pattern of TFPs are occupied by LT and the remaining Sub-Patterns of TFPs are assigned to D-VRBs; here the TFP design is the same as shown in figure 1(a), but it is easy to generalize to the cases with other kinds of TFP design. As can be seen from the figure, 4 Sub-Patterns of TFP0 and one Sub-Pattern of TFP1 are assigned to D-VRB0; 3 Sub-Patterns of TFP1 and 2 Sub-Patterns of TFP2 are assigned to D-VRB1.
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Figure 3 Mapping from VRB to PRB, with DT and LT Multiplexed by FDM
3 Cell-Specific TFP Design
TFP is designed to be cell-specific to achieve inter-cell interference randomization. Any two TFPs from different cells are designed to have few common time-frequency units. Since D-VRB is mapped to PRB according to TFP, any two D-VRBs from different cells will also have few common time-frequency units, thus the interference randomization is achieved.
In contribution of R1-061396, a link-level simulation result is presented to show the randomization gain achieved by cell-specific TFP design.

4 Conclusion
In this contribution, a mapping scheme from VRB to PRB is introduced. This mapping scheme keeps the mapping from L-VRB to PRB one-to-one, and achieves inter-cell interference randomization by the mapping from D-VRB to PRB according to cell-specific TFP.
5 Text proposal
Here follows the text proposal for inclusion of the above mentioned principles into the downlink multiplexing section of TR 25.814.

--------8<----------------------8<---------------Start of text proposal--------8<----------------------8<--------------
7.1.1.2.1
Downlink data multiplexing
Both block-wise transmission (localized) and transmission on non-consecutive (scattered, distributed) sub-carriers are also to be supported as a means to maximize frequency diversity. To describe this, the notion of a virtual resource block (VRB) is introduced. A virtual resource block has the following attributes:

· Size, measured in terms of time-frequency resource.

· Type, which can be either ‘localized’ or ‘distributed’.
The size of localized VRBs, denoted as SVL, the size of distributed VRBs, denoted as SVD are all equal to SPRB.

Distributed VRBs are mapped onto the PRBs in a distributed manner. Localized VRBs are mapped onto the PRBs in a localized manner. The multiplexing of localized and distributed transmissions within one subframe is accomplished by FDM, i.e. some PRBs are allocated to localized transmission and the other PRBs are allocated to distributed transmission.
The mapping from localized VRB to PRB is one-to-one.
To describe the mapping from distributed VRB to PRB, the notion of TFP is introduced. A TFP is defined as a group of Time-Frequency units distributed in a subframe. A set of TFPs orthogonal to each other fill up a subframe. TFP can be divided into a number of Sub-Patterns, with each Sub-Pattern distributed within a single PRB. If only distributed transmission exists in a subframe, a distributed VRB will be assigned to a number of TFPs or a number of TFPs with Sub-Patterns of TFPs, depending on the sizes of both distributed VRB and TFP. If localized and distributed transmissions multiplex within one subframe, a distributed VRB will be assigned to a number of Sub-Patterns within the PRBs allocated to distributed transmission.
Cell-specific TFP design should be considered for inter-cell interference randomization.
--------8<----------------------8<------------------End of text proposal------8<----------------------8<--------------









































































































































































































































































































































































































































































































