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1 Introduction
According to current TR [1], both the localized transmission and the distributed transmission have to be supported. The localized transmission is a block-wise transmission on consecutive sub-carriers in order to exploit multi-user diversity to increase system throughput. The basic localized transmission unit corresponds to the localized virtual resource block (VRB). The distributed transmission is used to exploit the frequency diversity. The basic distributed transmission unit corresponds to the distributed VRB which is carried by on non-consecutive sub-carriers.
It is also indicated in [1] that the multiplexing of localized VRB and distributed VRB within one sub-frame is accomplished by FDM. However how to map VRB onto physical resource block (PRB) has not been defined.

Nortel has proposed a downlink data multiplexing scheme in RAN WG1 LTE Ad-hoc meeting in Helsinki [2]. In this proposal two issues are further discussed, one is the multiplexing scheme of the localized VRB and distributed VRB (whether that is Resource block based or sub-carrier based) and the other is the PRB mapping of localized VRB and distributed VRB.
2 The definition of physical resource block
The channel resource for data transmission in each sub-frame is organized into a number of physical resource block (PRB). A PRB consists of 25 or 15 consecutive sub-carriers over 6 OFDM symbols, assuming that the first symbol in each sub-frame is assigned to control channel.
The scalable channel resource segmentation is shown in Table 1. 
	Bandwidth

(MHz)
	1.25
	2.5
	5
	10
	15
	20

	Physical resource block bandwidth

(KHz)
	375/225
	375/225
	375/225
	375/225
	375/225
	375/225

	Number of available physical resource blocks (N)
	3/5
	6/10
	12/20
	24/40
	36/60
	48/80


3 The multiplexing of localized VRB and distributed VRB

It can be seen from table 1 that the channel resource for different channel bandwidth can be segmented into different number of PRBs. In order to support localized transmission and distributed transmission simultaneously, the channel resource should be partitioned between localized VRB and distributed VRB. 
The following approach can be applied to create localized VRB and distributed VRB on the basis of PRB. 
First the general mapping principle consists in applying RB multiplexing between PRB carrying Localised VRB (L-VRB and PRB carrying Distributed VRB (D-VRB). Multiplexing is hence  PRB based, rather than sub-carrier based (or puncturing based). The number of allocated localised VRB/distributed VRB can be changed on the subframe basis according to the traffic load of localised transmission
Then the scheduler is to decide on the relative number of PRBs that are to be used by the Localised VRB (L-VRB) and Distributed VRB (D-VRB).

Then the scheduler is to decide the exact position of the PRBs used for L-VRB and D-VRB respectively. While doing that the scheduler is to achieve the best trade-off taking into account :

· the CQIs on the PRBs reported by the UEs that are to subject to channel dependent scheduling (to assign the promising PRB to L-VRB) 
· and the need to get a sufficient diversity level for the D-VRB. 
As an example, to ensure diversity VRB have enough frequency diversity, the maximum number and the possible locations of the localized PRB could be pre-defined. For example only half of the PRBs can be used for localized transmission at most. It should be mentioned that the partition between localized VRB and distributed VRB would  not necessary be half by half. Besides localized PRBs and diversity PRBs should be allocated in an alternating pattern. Figure 1 gives the illustration of FDM partition of localized PRB and distributed PRB.  
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Figure 1 The partition of localized PRB and distributed PRB
To maintain the performance consistency, the size of localized VRB and distributed VRB should keep constant despite the change of the partition between localized PRB and distributed PRB. Therefore a special sub-carrier mapping method from PRB to VRB should be defined properly.
Localized VRB is comprised of one localized PRB. Node-B can schedules localized transmission based on the sub-band CQI reported by closed-loop UE and the available localized VRB. It should be noticed that the number of PRBs allocated to localize VRB can not exceed the maximum number of localized PRB (for example 1/2N). As a result sometimes Node-B has to assign diversity VRB to UE requiring localized transmission when maximum allowed localized PRBs have been used up. 
Distributed VRB consists of a number of scattered subcarries distributing across a number of distributed PRBs. Based on the detection of the localized VRB index information carried by DL control channel, UE can determine the locations and the number of diversity PRBs.
Diversity VRB can be generated by re-organizing the sub-carriers in distributed PRBs. For example, the sub-carrier sequence is generated by re-ordering the sub-carriers in all diversity PRBs, and then diversity VRB is generated from the re-organized sub-carrier sequence according to a pre-defined rule.It should be mentioned that the size of the diversity VRB can be equal to or be a fraction of the size of localized VRB
.Figure 2 provides an example of the mapping of localized and diversity VRB to PRB.
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Figure 2 Example of the mapping of VRB to PRB
4 Conclusions

Localized transmission and distributed transmission should be supported simultaneously in each sub-frame to enable the exploitation of both frequency diversity and multi-user diversity. Localised VRB is used for localised transmission and distributed VRB is used for distributed VRB.

In this proposal the principle to multiplex localized VRB and distributed VRB at the radio block level has been discussed. A sub-carrier mapping scheme from VRB to PRB is also discussed for both localized and distributed scenarios.
The downlink data multiplexing scheme proposed in this proposal has following features:
· Same VRB size regardless the change of the ratio between localized transmission and distributed transmission.

· Cross-band diversity for diversity VRB
· No puncturing over localized PRB is required

. 
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