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1 Introduction

Downlink transmissions in LTE systems may be localized or distributed in the frequency domain.

Distributed downlink transmission can be achieved by the usage of distributed virtual resource blocks (DVRBs) or by usage of multiple physical resource blocks that are a allocated in different parts of the available spectrum. This contribution shows how virtual resource blocks (VRBs) may be mapped onto physical resource blocks independent from the actual resource allocation addressing scheme for both localized and distributed downlink transmissions.
2 Addressing and mapping of VRBs and PRBs in downlink
Resource blocks in the downlink are used for distributed or localized transmissions. Distributed resources are mapped from Virtual Resource Blocks (VRBs) to the Physical Resource Blocks (PRBs) using a mapping function. The mapping function between VRBs and PRBs is known by the eNodeB as well as all UEs. The mapping function depends on the following parameters:

· NDVRB, which may be static, announced semi-statically via the BCH or dynamically via the PDCCH, see [1]
· the time (or subframe number in case the inclusion of such a value is confirmed) 
· possibly additional values like the cell ID as arguments. 
The parameters of the mapping function are also known to the UEs.

Figure 1 shows an example where PRBs #0, #1, #4, #5, #10 and #11 are reserved for distributed transmission, and therefore there are also six distributed VRBs on the left side of the mapping function that can be addressed. Each DVRB is then transmitted with resources distributed over multiple PRBs.
For a contiguous address space, VRBs are also introduced for localized transmission. VRBs for localized transmission map in a one-to-one scheme to PRBs as shown in Figure 1. It is possible to assign distributed and localized resources via the same addressing scheme. No additional information is required in the grant to distinguish between localized and distributed resources. Four different schemes for addressing RBs have already been discussed in [2], which are all applicable for addressing VRBs as outlined in this contribution.
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Figure 1: Mapping of VRBs to PRBs in the downlink
4 Summary
This contribution proposes

· the use of VRBs for both distributed and localized DL resource assignments

· a contiguous address space of VRBs for distributed and localized DL transmissions

· the use of one single addressing scheme applied to all VRBs

· to use implicit knowledge of the mapping function and its parameters in both UE and eNodeB to identify the PRBs to be received by a particular UE
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