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1 Introduction

The RBG size may have an impact on the cell throughput performance due to the RBG resolution for the CQI measurements as well as the RBG resolution for the DL resource allocation scheme. Therefore, in this contribution, we conduct system level simulations to evaluate the performance of different RBG resolutions for both the CQI measurements and DL resource allocations. To get the net effect, same RBG size is applied to both the CQI derivation and DL resource allocation scheme during the simulation run.
2 System Level Simulation Results  

System level simulations were conducted for different RBG sizes assuming that each UE can be scheduled to all five component carriers (i.e. 500RBs). The simulation assumptions are shown in Table 1 below.
 Table 1. Simulation Assumptions for 3GPP Case 1. 
	Parameters
	Assumption

	Frequency
	2.0 GHz

	Cell Layout
	19 sites x 3 sectors per site, with wrap-around. Inter-site distance 500m.

	Sector antenna pattern (Horizontal)
(For 3-sector cell sites with fixed antenna patterns)
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3dB = 70 degrees.

	Pathloss model
	128.15 + 37.6log10(max(0.05,dkm)) dB

	Shadowing standard deviation
	8 dB

	Shadowing correlation 
	0.5 (inter-site) / 1.0 (intra-site)

	Penetration loss
	20 dB

	System bandwidth
	100 MHz (=500 RBs)

	Number of UEs
	100 /sector

	UE speed
	3 km/h

	Channel model
	Typical Urban (6 path)

	Number of Tx antennas at NodeB
	1

	Number of Rx antennas at UE
	2

	Transmitted PDSCH power per sub-carrier
	66.67 mW (Total eNB Tx Power 56dBm)

	Channel estimation
	Ideal

	CQI feedback
	36.213 table 7.2.3-1. One 4 bit CQI per RB group. All RB groups reported every 5ms.

	CQI feedback delay
	2 sub-frames

	CQI estimation and feedback error
	Ideal estimation, no feedback errors

	Traffic model
	Full buffer

	Scheduling
	Proportional Fairness

	Scheduling delay
	3 sub-frames

	HARQ
	Chase Combining (4 transmissions including the first transmission)

	MCS levels
	36.213 table 7.1.7.1-1


The transport block size was obtained by extending the 36.213 table 7.1.7.2.1-1. Specifically, let TBSrel8(mcs,numRB) denote the transport block size defined in 36.213 table 7.1.7.2.1-1. Then the TBS is given by:
TBS(mcs,numRB) = a * TBSrel8(mcs, 100) + TBSrel8(mcs, b)  with 0 < numRB <= 500 and
where a = floor(numRB/100) and b = numRB mod 100.
In the system level simulations, RBG sizes of 
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= 4, 6, 8, 10 and 12 were evaluated where the maximum number of users that can be scheduled in a subframe are limited to
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. It means that neither the PDCCH space limitation nor the control signalling overhead was taken into account in the simulations. In addition, the same RBG size P is applied to both the CQI estimation and DL resource allocation scheme during the simulation.
Figure 1a and 1b show the mean cell throughput and CDF of user throughput for different RBG sizes in a fully loaded scenario. The mean cell throughput losses are approximately 3.4%, 7.4%, 9.1% and 12.5% for RBG size 6, 8, 10 and 12 respectively compared to the baseline of RBG size 4. 
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 Figure 1a. Mean cell throughput for different RBG sizes.  Figure 1b. CDF of user throughput for different RBG sizes.
3 Conclusion
In this contribution, we have evaluated the impact of different RBG sizes on the cell throughput performance by applying the same RBG size to both the CQI estimation and DL resource allocation scheme. The net mean cell throughput losses are approximately 3.4%, 7.4%, 9.1% and 12.5% for RBG size 6, 8, 10 and 12 respectively compared to the baseline of RBG size 4 without taking into account the control signalling overhead. However, when the UL and DL control signalling overhead are taken into account, this may offset some or all of the cell throughput losses depending on the RBG size.
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