3GPP TSG-RAN WG4 Meeting #51bis                                               R4-092255
Los Angeles, US, 29th June-2nd July 2009
Agenda item:
7.8
Source: 
CMCC
Title: 
Analysis of relative ACLR2 requirements for TD-LTE HeNB

Document for:
Discussion
1 Introduction

The arbitrary deployment of HeNB(s) will cause performance degradation of the macrocell especially in the co-channel deployment scenario. The interference will still be existed even in the adjacent channel deployment scenarios if no proper ACLR requirements are defined. Reference [1] presented simulation results of different absolute ACLR2 values’ impacts on downlink performance degradation of the macrocell. This paper will study the relative ACLR2 requirements in the same way. The control channel outage and UE receiver blocking characteristics are also considered in our paper.

2 Simulation assumptions
2.1 Deployment scenario and simulation parameters
The HeNBs and macrocell are hierarchically deployed in the dense urban scenario. A dual stripe model with 6-storey buildings is used for HeNB layer [2]. Each storey consists of two stripes and 2 x 10 apartments. The macro cell layer consists of 19 hexagonal cells and each cell has three sectors (ISD = 500m) and wrap-around technique is used to avoid the border effect. The office building was randomly dropped in the macrocell layout in our simulation. Figure 2-1 gives an example of co-existence deployment scenario of HeNB and MeNB.
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Figure 2‑1 Co-existence deployment scenario of HeNB and MeNB
The MUEs are assumed to be randomly placed inside each building with certain probabilities (80% inside and 20% outside). Propagation models and simulation parameters are consistent with reference [2] and the selection of some specific parameters is listed in Table 2-2. 
Table 2‑1 Dense urban HeNB modelling parameters

	N (number of  cells per row)
	10

	M (number of blocks per sector)
	1

	L (number of floors per block)
	6

	R (deployment ratio)
	10%, 50%, 100%

	P (activation ratio)
	10%, 50%, 100%

	Probability of macro UE being indoors
	80%


Table 2‑2 Specific simulation parameters

	Inter-site distance (Macrocell)
	500m

	Exterior wall penetration loss
	20dB

	HeNB antenna gain
	0dBi

	HeNB maximum output power
	10, 15, 20dBm


2.2 Other assumptions
In our simulations, the relative ACLR requirement is assumed to be 45dB [3]. For UE receiver blocking at +/- 20 MHz offset, reference [4] specifies a minimum requirement that the UE sensitivity shall not be reduced more than 6dB, when the interference power is equal to -56dBm. Assuming UE noise figure of 9dB, this would correspond to attenuation (“ACS2”) of approximately 34dB. Considering also the minimum requirement for the receiver intermodulation [4], it is highly probable that the UE will fulfil the receiver blocking requirement with a clear margin. Therefore, it is assumed in this paper that 6dB UE receiver desensitization is reached with an interference power of -48dBm, which corresponds to an “ACS2” being equal to 42dBc. Also, it has been assumed that the highest interference power level for MUE is -20dBm. The MUE will be in compression mode when the received interference power level is larger than -20dBm (bit rate is set to zero). Total interference due to adjacent channel transmission could be represented by ACIR (Adjacent Channel Interference Ratio), which is the function of ACLR and ACS (1/ACIR = 1/ACLR + 1/ACS).

The control channel impact has also been considered in the simulation. The MUE will be set to outage state (bit rate is set to zero) when the received PDCCH SINR is below -1.6dB (PDCCH test case 8.1 [4]). Taking account of the relative ACLR requirements are more meaningful for HeNBs with higher output power, 10, 15 and 20dBm maximum output power are considered in our simulation.
3 Simulation results
In the following subsections, the impacts of HeNB adjacent channel leakage power ratio on macro cell downlink performance have been studied. Figure 3-1 to Figure 3-3 present the simulation results in case of ACLR2 equals to 40dB and Figure 3-4 to Figure 3-6 present the simulation results in case of ACLR2 equals to 45dB. The relative throughput loss is calculated with respect to the scenario without HeNB. 
According to simulation results, we can see that:
· The relative throughput loss of macrocell is significant in the cases of high HeNB deployment densities and output power;
· The downlink performance loss will exceed 5% only in the worst case when ACLR2 is equal to 40dB. Since the relative ACLR1 is proposed to 45dB [5], there is no need to relax the ACLR2 requirement to 40dB;
· A relative ACLR2 value of 45dB could ensure the downlink performance loss less than 5% in all simulation cases. Therefore, we propose to specify 45dB as the relative ACLR2 requirement;
3.1 ACLR2=40dB
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Figure 3‑1 Relative average throughput loss for 50 HeNB/sector deployment densities 
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Figure 3‑2 Relative average throughput loss for 100 HeNB/sector deployment densities
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Figure 3‑3 Relative average throughput loss for 
200 HeNB/sector deployment densities
3.2 ACLR2=45dB
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Figure 3‑4 Relative average throughput loss for 50 HeNB/sector deployment densities
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Figure 3‑5 Relative average throughput loss for 100 HeNB/sector deployment densities
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Figure 3‑6 Relative average throughput loss for
 200 HeNB/sector deployment densities
4 Conclusions

In this paper we have investigated the relative ACLR2 requirement for HeNB with different output power levels. According to our studies, a relative ACLR2 value of 45dB is acceptable which could ensure the downlink performance loss of the macrocell less than 5% in all simulation cases.
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