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1 Introduction

    Background
  Many solutions to downlink multiplexing of shared data channel were proposed during the last months [1-6]. In the current TR of 25.814, the time-frequency resource for DL data transmission is organized into a number of physical resource blocks (PRB). Both localized transmission and distributed transmission are to be supported. The multiplexing of localized and distributed transmissions within one subframe is accomplished by FDM, that means some PRBs are allocated to localized transmission and the others are allocated to distributed transmission.

 The notion of a virtual resource block (VRB) was introduced into 25.814. However, the exact rules for mapping VRBs to PRBs are FFS.   To map L-VRB (localized VRB) to PRB, it is straightforward to be one-to-one. In this contribution, the mapping of D-VRB (distributed VRB) to PRB is focused on and inter-cell interference randomization should be considered [1-2],[6].
Content of this contribution
For the mapping from D-VRB to PRB, if different mapping rules are used for different cells, the mapping scheme can be called as cell-specific mapping. Applying the cell-specific mapping, any two D-VRBs from different cells are designed to have little chance to occupy common time-frequency resource, so that the inter-cell interference is randomized. In this contribution, the performance gain brought by cell-specific mapping scheme over cell-common mapping scheme is provided.
2 Cell-Specific vs. Cell-Common Mapping from D-VRB to PRB
A system-level simulation was performed to compare the different mapping methods in multi-cell environment.
2.1 Simulation Description

Three distributed transmission scenarios were simulated. The details of the simulation setup are shown in the appendix

Scenario 1: (cell-specific FH patterns)

Each cell in the network employs its own cell-specific FH-patterns.  (In the simulations these were pseudo-randomly generated)

Scenario 2:  (cell-common FH pattern, cell-specific assignment order)

Each cell in the network employs exactly the same FH-patterns.

The order in which a NodeB assigns the patterns in a cell is different for each cell. (In the simulations this order was pseudo-random)

Scenario 3: (cell-common FH pattern, cell-common assignment order)

Each cell in the network employs exactly the same FH-patterns.

The order in which a NodeB assigns the patterns in a cell is exactly the same for each cell.
2.2 Simulation Results
   When the cell load is 20%, 40%, 60%, 80% and 100%, the throughput of two different mapping schemes are separately simulated. The simulation results are shown in Figure 1, 
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       Figure 1 the throughput of both cell-specific mapping and cell-common mapping 
The simulation results are summarized in Table 1
                                                             Table 1 Simulation  Results
	       Throughput

Cell load
	Scenario 1

(Mbps )
	Scenario 2

(Mbps)
	Scenario 3 
(Mbps)
	Gain of Scenario 1 to Scenario 3 (%)
	Gain of Scenario 2 to Scenario 3 (%)

	20%
	3.392
	3.292
	2.437
	39.18
	35.08

	40%
	6.592
	6.241
	4.874
	35.25
	28.76

	60%
	9.185
	8.739
	7.311
	25.63
	19.53

	80%
	11.13
	10.78
	9.756
	14.08
	10.50

	100%
	12.20
	12.20
	12.20
	-
	-


It is clear from the simulation results that the performance of cell-specific mapping is better than that of cell-common mapping. 

The performance of Scenario 1 is the best. Any 2 FH patterns from different cells have little time-frequency resource in common, so the transporting data packets are not affected by inter-cell interference heavily. And the effect of inter-cell interference randomization shows clearer as the cell load is smaller.
The performance of Scenario 2 is worse than Scenario 1 but much better than Scenario 3. In this case, two assigned FH patterns from different cells have no common resource at all or collide with each other totally. When they collide, the data packets transported on them would probably be in error. Although in the other case, the data packets may be successfully transported, the total performance is worse than Scenario 1. It is the result of inadequate randomization.
The performance of Scenario 3 is the worst due to heavy inter-cell interference. In this case, any two assigned FH patterns from different cells collide with each other totally.
3 Conclusion
In this document, two mapping schemes from D-VRB (Distributed-VRB) to PRB, cell-specific mapping and cell-common mapping are compared in a multi-cell environment under various cell load case, and the performance gain from the former is obvious. So it is proposed that cell-specific mapping from D-VRB to PRB to be applied in downlink shared data channel.
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Appendix

System simulation parameters
       The simulation parameters are listed in Table 2.
Table 2 system simulation parameters
	Transmission BW
	10MHz

	Sub-frame duration
	0.5 ms (7 OFDM symbols)

	CP Length (μs/samples)
	4.69/36

	Sampling frequency
	15.36 MHz

	Number of occupied sub-carriers
	600

	Sub-carrier spacing
	15kHz

	Channel environments
	6-path Typical Urban, 3km/h

	Antenna configuration
	1 Tx antenna, 2 Rx antenna (MRC)

	Modulation
	QPSK, 16QAM, 64QAM

	Channel coding
	Turbo, coding rate 1/3, 1/2, 2/3, 3/4, 4/5

	Cell layout
	Hexagonal grid, 19 cell sites, 3 sectors per cell

	Simulation scenario
	Case 3

	Distance-dependent path loss
	L=128.1 + 37.6log10(R), R in kilometers

	Lognormal Shadowing
	Log Normal Fading with 0 mean,
8dB standard deviation

	BS transmit power
	46dBm

	UE Noise Figure
	9dB

	Scheduling algorithm
	PF

	Link / System interface
	Convex Method

	Traffic Model
	Full Queue

	UE numbers
	60 per sector

	Target BLER
	10%

	Block size
	840 symbols

	CQI report delay
	1ms

	H-ARQ round trip delay
	4ms

	H-ARQ Proc Number
	8











































































































































































































































































































































































































































































































