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1 Introduction

At RAN#43 meeting, TD-LTE HeNB RF WI has been accepted as a new R9 WI for LTE related investigations [1], in which RF requirements for HeNB implementations are studied and standardized. One of the most important requirements is receiver sensitivity which is mainly driven by the noise floor. Taking the implementation cost into account, the receiver sensitivity could be relaxed compare with macro eNB. This paper studies the appropriate value of receiver noise floor for TD-LTE HeNB. Both uplink performance degradation of macrocell and sensitivity degradation of HeNB have been considered in our simulations.

2 Uplink performance degradation of macrocell
2.1 Deployment scenario

The deployment scenario and simulation assumptions are the same as [2-4]. The hierarchical deployment scenario of macrocell and HeNB is illustrated in Figure 2-1. 100 HeNBs are deployed in one sector and each has a single active HUE. Since the ACLR of UE is 30dB, the ACIR is assumed to be 30dB for adjacent interference calculation. 
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Figure 2‑1 Hierarchical deployment scenario of macrocell and HeNB
2.2 Other assumptions
In our simulations, the uplink power control scheme described in TS36.211 [5] is used. The noise floor impacts the uplink MCS selection which will affect the output power setting. High output power of HUE may result in performance degradation of the macrocell. Therefore, the noise floor should be well planned to ensure the uplink performance of macrocell.

2.3 Simulation results
The noise floor of macro eNB is -100 dBm in the case of 10MHz bandwidth (-174 + 60 + 9.5 + 5 = -99.5 dBm). Therefore, the noise floor of HeNB in the simulation is assumed to be in the range from -99 dBm to -79 dBm. As a function of HeNB noise floor, the relative uplink throughput loss of macrocell is shown in Figure 2-2.

[image: image2.emf]-99 -97 -95 -93 -91 -89 -87 -85 -83 -81 -79

88

89

90

91

92

93

94

95

96

97

98

99

100

HeNB Receiver Noise Floor (dBm)

Macrocell Uplink Relative Throughput (%)

MeNB relative throughput as a function of HeNB noise floor


Figure 2‑2  Relative uplink throughput loss VS noise floor (100 HUE per sector)
It is important to control the noise floor in a reasonable range to minimise the impact on uplink performance of macrocell operating in adjacent channel. Assuming the maximum allowed performance degradation is 3% [6], compared to macro eNB, it will desensitize the HeNB reference sensitivity by 10dB, which corresponds to a noise floor of -89dBm.  

3 HeNB desensitization
In this section, the impact on sensitivity degradation of HeNB due to interference from MUE is simulated. The deployment scenario and simulation assumptions are the same as [2-4]. The hierarchical deployment layout is the same as described in section 2.1. In our simulations, one MUE is randomly placed in the building block where HeNBs are deployed and no RoT control is considered for macrocell. In order to study the impact of different output power of MUE, the building block is placed in R/2 and R respectively, where the R is radius of the macrocell.

Figure 3-1 gives the simulation results of uplink noise rise of HeNB versus different HeNB locations. The blue curve represents noise rise due to uplink interference from other HUEs and the red curve represents additional noise rise due to uplink interference from MUE. Seen from the results, we can find that the additional noise rise is about 6 to 10 dB in the worst case (the MUE is located in cell edge with high output power, D = R) and 3 to 7 dB in a normal case (the distance between building block and macro eNB is R/2).  Therefore, compared with macro eNB, 8 dB desensitization seems to be a good tradeoff for TD-LTE HeNB.
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Figure 3‑1 Noise rise versus HNB locations
4 Conclusions

In this paper we have investigated the noise floor of TD-LTE HeNB based on the system level simulations. To ensure the uplink performance degradation of macrocell and HeNB desensitization in a reasonable range, we propose to define the maximum allowed noise floor as -92dBm which result in a 13dB receiver noise figure.
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