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1 Introduction

Both localized and distributed transmissions have been under consideration by E-UTRA downlink. The localized transmission can be applied together with the channel dependent scheduling for low speed UE to exploit the multi-user diversity. For high speed UE the distributed transmission provides better performance due to the frequency diversity. It has been agreed that the multiplexing of localized and distributed transmissions within one slot is accomplished by FDM.  However the sub-carrier mapping for the localized sub-channel and the diversity sub-channel have not been defined yet. Nortel provided some simulation results regarding to the diversity transmission performance in [1-3]. In RAN1 #48 and #48bis, several proposals were presented on the aspect of the distributed transmission for DL shared data channel [4-10]. On the other hand in RAN1 #48bis, SFBC was adopted as the working assumption as open loop transmit diversity for 2 Tx.  In order to support SFBC, pairwise RE mapping is required. 
In this contribution, the multiplexing scheme of two types of transmissions (localized and distributed) and corresponding channelization structures which support SFBC are further discussed More simulation results for different channelization structures are presented and their performances are compared. 
2 The multiplexing of localized Transmission and distributed transmission
The physical resource for data transmission in each slot is organized into a number of resource blocks (RB). Each RB consists of 12 consecutive sub-carriers over 7 OFDM symbols.  In order to support localized transmission and distributed transmission simultaneously, the channel resource is partitioned between localized resource block (L-RB) and distributed resource block (D-RB), as shown in Figure 1. This segmentation can be semi-static or dynamic. 
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Figure 1 The partition of localized RB and distributed RB
Data transmission is assigned to either localized virtual resource block (L-VRB), or diversity virtual resource block (D-VRB).
Localized VRB is comprised of one localized RB. Node-B can schedule localized transmission based on the sub-band CQI reported by UE as well as the available localized VRB. Distributed VRB consists of a number of scattered RE pairs distributing across a number of distributed RBs. The assignment of the localized VRB and the distributed VRB can be determined by the ratio of the localized transmission and the distributed transmission and the sub-band CQI reported by UEs.  In order to provide sufficient diversity, the RBs assigned for the diversity VRB should be reserved by NodeB at first to guarantee the frequency separation. To simplify the signaling, the location of the diversity RBs can be selected from a group of pre-defined patterns which correspond to the number of diversity VRBs.
Diversity VRB can be generated by re-organizing the RE pairs in distributed RBs where RE pair consists of two consective REs after taking out RS REs. For example, a RE pair sequence is generated by re-ordering the RE pairs in all diversity RBs, and diversity VRB is constructed from the re-organized RE pair sequence according to a pre-defined rule. 
Figure 2 provides an example of the mapping of localized and diversity VRB to RB.
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Figure 2  Example of VRB to RB mapping
3 Simulation conditions and results

Simulations have been done to compare the performance of the following two scenarios:

1. Full diversity where the REs of each distributed VRB distribute across the whole band in random manner
· The RE mapping method of the scenario-1 is described in Figure 3 where the UE REs distribute across the whole bandwidth within a slot with shifted distribution from symbol to symbol.

2. Partial diversity where the REs of each diversity VRB distribute across a number of selected diversity RBs
· RBs for distributed VRB (D-RB) and RBs for localized VRB (L-RB) are interleaved and the UE REs are distributed among certain number of D-RBs, which are distributed in frequency direction with equal spacing.
a. Case-1 (Horizontal): the diversity VRB is mapped to a group of 6 frequency consective RE pairs which hop among the D-RBs (see figure 4 for the example).

b. Case-2(Distributed): the diversity VRB is mapped to a group of RE pairs which distributed among the D-RBs (see figure 5 for the example).
Distributed VRB mapping scheme introduced in [1] is evaluated based on the following typical setting, 

1. Size of VRB is chosen as M=12, N=12
2. Number of diversity RBs is up to 8, distributed over entire 10MHz bandwidth  
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Figure 3  Reference sub-carrier mapping of diversity VRB, full distributed
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Figure 4  Example of the sub-carrier mapping of diversity VRB, scenario-2(Horizontal)
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Figure 5  Example of the sub-carrier mapping of diversity VRB, scenario-3(distributed)
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Figure 6  Performance comparison of different multiplexing schemes for distributed VRB size of 144 UE tones, QPSK and QAM-16,  10MHz bandwidth and 30km/h  TU, scenario-2(Horizontal)
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Figure 7  Performance comparison of different multiplexing schemes for distributed VRB size of 144 UE tones, QPSK and QAM-16,  10MHz bandwidth and 350km/h  TU, scenario-2(Horizontal)
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Figure 8  Performance comparison of different multiplexing schemes for distributed VRB size of 144 UE tones, QPSK and QAM-16,  10MHz bandwidth and 30km/h  TU, scenario-3(Distributed)
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Figure 9  Performance comparison of different multiplexing schemes for distributed VRB size of 144 UE tones, QPSK and QAM-16,  10MHz bandwidth and 350km/h  TU, scenario-3(Distributed)
[image: image14.emf]2x2 SFTD, QPSK, 10 MHz

TU 30km/h, Ideal channel, Turbo Code 1/2



1.00E-02

1.00E-01

1.00E+00

-5.00 -3.00 -1.00 1.00 3.00 5.00

SNR (dB)

BLER

Full Distrib 6 D-RB Horizontal 6 D-RB Distributed

 [image: image15.emf]2x2 SFTD, QPSK, 10 MHz

TU 350km/h, Ideal channel, Turbo Code 1/2



1.00E-02

1.00E-01

1.00E+00

-5.00 -3.00 -1.00 1.00 3.00 5.00

SNR (dB)

BLER

Full Distrib 6 D-RB Horizontal 6 D-RB Distributed


Figure 10  comparison of different multiplexing schemes for distributed VRB size of 144 UE tones, QPSK,  10MHz bandwidth, 30km/h and 350km/h  TU
Figure 6-10 show the simulation results for distributed VRB size of 144 REs with 10MHz bandwidth. Figure 6-7 are for scenario-2(Horizontal) mapping and Figure 8-9 are for scenario-3(Distributed) mapping.  In each figure, performance of fully distributed RE mapping (Full Distrib, as illustrated in Figure 3) is shown as a reference. We can draw the following conclusions from these simulation results:

· At operational point of BLER = 1.0E-2, only partial frequency diversity gain can be achieved by allocating 2 (crossing entire bandwidth) D-RBs.
· In general, near full diversity gain can be achieved with 6 equally spaced D-RBs (crossing entire bandwidth). Less than 1dB degradation is observed compared to the reference scenario. More diversity gain (less than 0.5dB degradation) can be achieved by distributing VRB to 8 equal spaced D-RBs. 
· As shown in Figure 10, there is no significant difference among scenario-1 and 2 at both low and high speed. This means as long as D-RBs are assigned, specific mapping within each D-RB will make only minor difference.
4 Conclusions

We believe that 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. Localized VRB is used for localized transmission and distributed VRB is used for distributed transmission.

In this proposal the principle to multiplex localized VRB and distributed VRB has been discussed. A RE mapping scheme from VRB to RB is also discussed for both localized and distributed transmission scenarios. Simulations are carried out to evaluate these schemes. 
The downlink data multiplexing scheme proposed in this proposal has the following features:

· Same VRB size regardless of the change of ratio between localized transmission and distributed transmission.

· Cross-band diversity for diversity VRB
· Localized transmission and diversity transmission are transmitted in different RBs.
We recommend assigning different RBs to the distribution transmission and the localized transmission.
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