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1 Introduction

     Besides cell-specific scrambling, cell-specific mapping from D-VRB to PRB is considered for interference randomization. Applying cell-specific mapping, any two D-VRBs from different cells are designed to occupy only a few common time-frequency resource, so that the inter-cell interference is randomized. In this document, performance gain brought by cell-specific mapping scheme over cell-common mapping scheme in multi-cell environment is displayed. 
2 Cell-Specific vs. Cell-Common Mapping from D-VRB to PRB
A link-level simulation was performed to compare the different mapping methods in multi-cell environment.
2.1 Simulation Description

For the case of cell-specific mapping scheme, different cells apply different mapping rules, as shown in Figure 1.
For the case of cell-common mapping scheme, all the cells apply the same mapping rules as shown in Figure 1 (a). In the simulation, a D-VRB is randomly assigned with one of the 5 divided physical resource marked by different color. 
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(a)                                                                    (b)

Figure 1. Mapping rules for cell-specific mapping (a) Serving Cell   (b) one of the interfering cells
The simulation was carried out with one serving cell and 6 interfering cells. All NodeBs apply distributed transmission. Various conditions are simulated, such as different loads in interfering cells and different considerations on white noise.
The BLER performance of serving cell is evaluated versus a range of SIR or Geometry factor. The SIR is defined as the ratio of the average total desired received signal power from the serving cell to the average total interference signal power received from the interfering cells. A Geometry factor (G-factor) is defined as follows [1]
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The case that discards white noise (N=0) and the case that takes N=I are simulated separately.

2.2 Simulation Results
    As shown in Figure 2, the simulation results are for the cases of full loaded interfering cells, without white noise considered in (a), and with N=I considered in (b).
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(a)                                                                     (b)
Figure 2. Cell-Specific Mapping Gain for the Case of Full Loaded Interfering Cells. a) N=0  b) N=I
As shown in Figure 3, the simulation results are for the case of 40% loaded interfering cells, without white noise considered in (a), and with N=I considered in (b).
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(a)                                                                        (b)
Figure 3. Cell-Specific Mapping Gain for the Case of 40% Loaded Interfering Cells. a) N=0  b) N=I
The Simulation Results can be summarized in Table 1.
Table 1. The Gain of Cell-Specific Mapping against Cell-Common Mapping at BLER=10e-2
	
	SIR
	G-Factor

(50% interference +50% white noise)

	
	Full Loaded
	40% Loaded
	Full Loaded
	40% Loaded

	Gain of cell-specific mapping against  cell-common mapping
	0dB
	1.0dB
	0dB
	0.6dB


    It is clear from the simulation results that cell-specific Mapping does bring obvious performance gain while the system is not full-loaded. 
3 Conclusion
In this document, two mapping schemes from D-VRB to PRB, cell-specific mapping and cell-common mapping are compared in a multi-cell environment under various conditions, and the performance gain from the former is obvious. So we recommend cell-specific mapping from D-VRB to PRB to be applied in DL shared data channel.

4 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
Distributed VRBs are mapped onto the PRBs in a distributed manner. Localized VRBs are mapped onto the PRBs in a localized manner. The exact rules for mapping VRBs to PRBs are FFS.
The multiplexing of localized and distributed transmissions within one subframe is accomplished by FDM.
 Cell-specific mapping from distributed VRB to PRB should be considered for interference randomization.
--------8<----------------------8<------------------End of text proposal------8<----------------------8<--------------
Appendix A 

Simulation Scenarios
A 7-cells environment (Figure 4.) is assumed in the simulation. One is serving cell and the other 6 cells are interfering cells. The signal powers from all the interfering cells are assumed to be equal.
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Figure 4  Inter-cell interference scenario

Simulation Parameters 
The simulation parameters are listed in Table 2.
Table 2  Simulation parameters

	Transmission BW
	5MHz

	Carried frequency
	2GHz

	Sub-frame duration 
	0.5 ms

	Sub-carrier spacing
	15kHz

	Sampling frequency 
	7.68 MHz

	FFT size
	512

	Number of occupied sub-carriers
	301 (DC sub-carrier is null.)

	Number of OFDM symbols per TTI
	7

	Number of OFDM symbols per TTI for traffic data
	5, the other two symbols are reserved for possible use of pilot and common control channel.

	Channel Estimation
	Ideal Estimation

	Transport bit block size (including CRC)
	300

	Channel coding/decoding
	1/2 Turbo code /

Max-Log-MAP decoding with 8 iterations

	Modulation
	QPSK 

	Channel environments
	6-path Typical Urban 30km/h

	Antenna configuration
	1 transmit antenna, 2 receive antenna (MRC)

	BW of sub-band
	375kHz (25 sub-carriers)
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