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1 Introduction

Simulations results for downlink distributed transmission were presented in [1]-[3] (RAN1#50bis) and in  [4], [5] (RAN1#51). In this Tdoc we present our system simulations results for scenarios Nd=2 and Nd=3. For reference, simulations results for scenarios Nd=1 and Nd=10 are also presented. The simulations results form a clear justification for the inclusion of the Nd=3 scenario in the specifications.

2 Simulations results
We have carried out system simulations under the assumptions listed in Table 1. Notice in particular that the 3 strongest interfering cells' frequency selective channels are explicitly modelled. Two cell lay-out scenarios are evaluated with 500m and 1732m inter-site distance, respectively.
For Nd=1 and Nd=2, the PRB mapping is performed following the current specification/working assumption, i.e. as being cell-common, while for Nd=3 and Nd=10  the RB-mapping is cell-specific. Concretely, for Nd=3 and Nd=10 we have assigned each of the cells in the network a length-11 random hopping sequence for use in the RB-mapping process. Hopping is performed from one OFDM symbol to the next over the 11 data carrying OFDM-symbols in a subframe. 

All PRBs are used for distributed transmission. The Nd PRBs used for carrying a user's data are distributed evenly over the whole available system bandwidth with a fixed spacing 
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Table 1: Spectral efficiencies for scenarios employing different values of Nd.

	Nd
	intersite distance = 500 m
	intersite distance = 1732 m

	
	Spectral efficiency

 [bits/s/Hz]
	improvement [%]

compared to Nd=1 
	Spectral efficiency

 [bits/s/Hz]
	improvement [%]

compared to Nd=1

	1
	0.604
	-
	0.573
	-

	2
	0.648
	7.3 %
	0.628
	9.3 %

	3
	0.676
	12.0 %
	0.642
	12.0 %

	10
	0.696
	15.2 %
	0.649
	13.2 %


Table 1 and Figure 1 show the spectral efficiencies of the four evaluated scenarios. In all scenarios the (targeted and measured) BLER was in the range 19-28%. Note that for both curves, the diversity gain over Nd=1 decreases rapidly as Nd becomes large. Still the spectral efficiency curves in Figure1 are increasing with a steep slope between Nd=2 and Nd=3 - only at higher values the curves flatten.
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Figure 1: Spectral efficiencies for scenarios employing different values of Nd.

3 Conclusion

The simulations results form in our view a clear justification for including the Nd=3 scenario in the specifications.
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Table 2: Simulations assumptions

	Carrier frequency
	2 GHz

	Intersite distance
	500 m and 1732 m

	Transmission bandwidth mode
	5 MHz (300 subcarriers @ 15 kHz spacing)

	Penetration loss
	20 dB

	Channel model
	Typical urban

	UE speed
	3 km/h

	Explicitly modelled interfering cells
	3 strongest

	Number of used PRBs
	25 (12 subcarriers each)

	TTI length
	1 ms (1 subframe, 14 OFDM symbols)

	symbol mapping
	11 OFDM symbols per subframe

	Antenna configuration
	1 x 2 (receive diversity)

	channel estimation
	ideal

	Channel coding
	1/3 turbo coding, max-log MAP decoder

	CQI delay
	3ms

	H-ARQ re-transmission
	1 initial transmission + up to 3 re-transmissions

(Chase combining)

	Transport block size
	320 bits

	modulation and coding schemes
	4 different physical channel sizes:

1. QPSK, 4 PRBs (1008 bits, rate = 0.317)

2. QPSK, 3 PRBs (756 bits, rate = 0.423)

3. QPSK, 2 PRBs (504 bits, rate = 0.635)

4. 16QAM, 1 PRB (504 bits, rate = 0.635)

	Distributed transmission
	Nd=1,2,3,10 with cell-specific distributed mapping 
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