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1 Introduction

Receiver sensitivity is an important RF requirement for HeNB which is calculated on the basis of the base station receiver noise figure and predefined SNR operating point. In contribution [1], the impacts of different noise figure values have been studied on both uplink performance of macrocell and HeNB desensitization. According to the simulation results, a 13dB maximum allowed noise figure was proposed to minimise the interference, which results in 8dB desensitization compared with macro base station. This paper gives the text proposal on HeNB receiver sensitivity.
2 Text proposal
6.3.1
Reference sensitivity level
The main purpose to define the reference sensitivity requirement is to verify the receiver noise figure. Receiver noise figure will affect the uplink performance of macrocell and HeNB itself desensitization. These impacts could be studied by system level simulations.

6.3.1.1
Uplink performance degradation of macrocell
6.3.1.1.1
Simulation setup
The simulation parameters and assumptions are the same as [2]. The hierarchical deployment scenario is illustrated in Figure 6.3.1.1.1-1. 100 HeNBs are deployed in a sector and each has one 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 6.3.1.1.1‑1 Hierarchical deployment scenario of macrocell and HeNB

In the simulations, the uplink power control scheme described in TS36.211 [3] is used. The noise figure will affect the uplink MCS selection and finally result in different output power setting. High output power of HUE may result in performance degradation of the macrocell. Therefore, the noise figure should be well planned to ensure the uplink performance of macrocell.

6.3.1.1.2
Simulation results

The noise floor of macro eNB with 10MHz bandwidth is about -100 dBm (-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 6.3.1.1.2-1.
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Figure 6.3.1.1.2‑1 Relative uplink throughput loss versus noise floor

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% [4], compared to macro eNB, it will desensitize the HeNB reference sensitivity by 10 to 13 dB, which corresponds to a noise floor of -89dBm and -86dBm.

6.3.1.2
HeNB desensitization

In this section, the impact on sensitivity degradation of HeNB due to interference from MUE is simulated. The simulation assumptions and deployment scenarios are the same as section 6.3.1.1. In the simulations, one MUE occupying the whole uplink bandwidth (10MHz) 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 R is the radius of the macrocell.

Figure 6.3.1.2-1 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 together with green curve represent additional noise rise due to uplink interference from MUE. The additional noise rise is calculated based on 40% HeNBs suffering from the highest interference. Seen from the results, we can find that the additional noise rise is about 9 dB in the worst case (the MUE is located in cell edge with high output power, D = R) and 5.5 dB in a normal case (the distance between building block and macro eNB is R/2). Therefore, compared with macro eNB, 7 to 8 dB desensitization seems to be a good tradeoff for TD-LTE HeNB.
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Figure 6.3.1.2‑1 Noise rise versus different HeNB locations
6.3.1.3
Minimum requirement
Based on the above analysis, we can observe that a 13dB maximum allowed receiver noise figure seems to be acceptable to minimise the interference which results in 8dB desensitization compared with macro BS. 

3 Conclusion
This paper gives text proposal on sensitivity requirement of HeNB. It is recommended to endorse these studies into current technical report.
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