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--- Begin Text Proposal ---
7.1.1.2.1 Downlink data multiplexing

Both TDM and FDM are employed to map channel-coded, interleaved, and data-modulated information [Layer 3 information] onto OFDM time/frequency symbols. The OFDM symbols can be organized into a number of resource blocks consisting of a number (M) of consecutive sub-carriers for a number (N) of consecutive OFDM symbols. The granularity of the resource allocation should be able to be matched to the expected minimum payload. It also needs to take channel adaptation in the frequency domain into account.

The frequency and time allocations to map information for a certain UE to resource blocks is determined by the Node B scheduler and may e.g. depend on the frequency-selective CQI (channel-quality indication) reported by the UE to the Node B, see Section 7.1.2.1 (time/frequency-domain channel-dependent scheduling). The channel-coding rate and the modulation scheme (possibly different for different resource blocks) are also determined by the Node B scheduler and may also depend on the reported CQI (time/frequency-domain link adaptation). 

In addition to localized transmission (each physical resource block assigned to a single user), the additional support for distributed transmission should also be considered. One possible scheme  for the multiplexing of localized and distributed transmissions is described in Section 7.1.1.2.1.1 below.
Details of the multiplexing of lower-layer control signaling is currently TBD but may be based on time, frequency, and/or code multiplexing.
7.1.1.2.1.1 Multiplexing of localized and distributed transmission

We define three types of resource blocks

· Physical resource blocks 
A physical resource block consists of L consecutive sub-carriers and M time/frequency symbols per sub-frame. It is assumed that there are a total of NRB  physical resource blocks per 0.5 s sub-frame. 

· Localized virtual resource blocks
Each localized virtual resource block also consists of M symbols. Furthermore, each localized virtual resource block is mapped one-to-one to the set of physical resource blocks assigned to localized transmission. The number of physical resource blocks assigned to localized transmission is thus equal to the number of localized virtual resource blocks (denoted NLRB).

· Distributed virtual resource blocks
Similar to localized virtual resource blocks, each distributed virtual resource block also consists of M symbols. Each of a total of NDRB = NRB - NLRB distributed virtual resource blocks are mapped to the remaining NDRB physical resource block (the physical resource blocks assigned to distributed transmission). However, in contrast to localized virtual resource blocks, this mapping is not one-to-one. Instead, each distributed virtual resource block is mapped to all NDRB physical resource blocks assigned for distributed transmission.

The mapping of a distributed virtual resource block to the NDRB physical resource blocks assigned for distributed transmission is as follows: 

· Each distributed virtual resource block is split into NDRB parts Pi,j of almost
 equal size, where i is the resource-block number and j is the part number 

· Pi,j (part j of distributed virtual resource block number i) is mapped to physical resource block (i+j) mod NDRB, see Figure 2
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Figure 2 Mapping of distributed virtual resource blocks to physical resource blocks. NRB = 10, NDRB  = 3.

The following rule is used to determine exactly what physical resource blocks are assigned for distributed transmission: 

Assume the NRB physical resource blocks are indexed 0, …, NRB –1. The indices of the NDRB physical resource blocks assigned for distributed transmission are then given by 
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Thus a UE only needs to know NDRB (the number of distributed virtual resource block) in order to know exactly what physical resource blocks are assigned for localized and distributed transmission respectively. It is assumed that NDRB is set up semi-statically by higher-layer signaling (either broadcast or dedicated signaling). 

The following rules are used to identify each localized and distributed virtual resource block:

· For each localized virtual resource block, the resource-block identity is the same as the number of the physical resource block to which the localized virtual resource block is mapped to (1, 2, 3, 5, 6, 7, and 9 in Figure 2)

· For distributed virtual resource blocks the resource-block identity is the same as the number of the physical resource block to which the first part Pi,j of the distributed virtual resource block is mapped. Referring to Figure 2, the first distributed virtual resource block thus gets identity 0, the second resource block gets identity 4, and the third gets identity 8.  Note that these are exactly the numbers missing from the sequence of identities of the localized virtual resource blocks. 

--- End Text Proposal ---
� The first parts may consist of one more symbol than the last parts if the total number of symbols  in a resource block is not a multiple of the number of resource blocks NDRB
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