3GPP TSG-RAN WG4 (Radio) Meeting #63
R4-123180
Prague, Czech Republic, 21 – 25 May 2012
Agenda Item:
6.22.2.2
Source: 
Alcatel-Lucent
Title: 
Recommendations on reference sensitivity for E-UTRA Medium Range BS
Document for:
Discussion
1.
Introduction

The WI proposal to specify the E-UTRA medium range and MSR medium range/local area BS class requirements was approved in RAN#53 [1]. The receiver reference sensitivity for the E-UTRA medium range BS were discussed in RAN4#62 [2] and RAN4#62bis [3], but no conclusion was made.

In this paper, we provide our simulation results showing the impact of the reference sensitivity on the uplink (UL) capacity of coexisted UTRA wide area BS operating in the adjacent channel, and a proposal on the reference sensitivity according to the simulation results.
2.
Simulation assumptions
We used the agreed simulation assumptions in the TR 37.809 [4] in our simulation runs. For the outstanding issue on the UL power control model, we adopted the model where the power control parameter ‘PLx-ile’ is adjusted with the noise figure of the E-UTRA medium range (micro) BS [5, 6], in order to show the impact of the reference sensitivity on the UL capacity of coexisted UTRA wide area (macro) BS. The resultant parameters for power control (PC) set 1 (with γ=1) and PC set 2 (with γ=0.8) are provided below in tables 1 and 2, respectively.
Table 1: Parameters for PC set 1 (with γ=1)

	PLx-ile for PC set 1 (with γ=1)
	112
	110
	108
	106
	104

	Po_pusch
	-101
	-99
	-97
	-95
	-93

	Micro BS NF (dB)
	5.447275
	7.447275
	9.447275
	11.44727
	13.44727

	Micro BS noise floor (dBm/25 RB)
	-102.021
	-100.021
	-98.0206
	-96.0206
	-94.0206


Table 2: Parameters for PC set 2 (with γ=0.8)

	PLx-ile for PC set 2 (with γ=0.8)
	139
	134
	129
	124
	119

	Po_pusch
	-100.2
	-96.2
	-92.2
	-88.2
	-84.2

	Micro BS NF (dB)
	6.247275
	10.24727
	14.24727
	18.24727
	22.24727

	Micro BS noise floor (dBm/25 RB)
	-101.221
	-97.2206
	-93.2206
	-89.2206
	-85.2206


3.
Results and discussions
The locations of the victim (macro) and interfering (micro) BS and UE with inter-site distance (ISD) of 500 m and 1732 m are shown below in figures 1 and 2, respectively.
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Figure 1: Locations of the victim and interfering BS and UE (ISD=500 m)
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Figure 2: Locations of the victim and interfering BS and UE (ISD=1732 m)

It can be seen from figures 1 and 2 that all victim and interfering UE are located outdoor as stated in the simulation assumptions. Note that more than 3 UE are dropped into each micro-cell in order to ensure that there are at least 3 active interfering UE in each micro-cell after the cell selection procedure, but at any instant only 3 UE are scheduled for UL transmission in each micro cell.
The CDF of the path loss (excluding antenna gain and MCL) between the macro and micro UE and their serving BS for ISD of 500 m and 1732 m are shown below in figures 3 and 4, respectively.
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Figure 3: CDF of the path loss between the macro and micro UE and their serving BS (ISD=500 m)
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Figure 4: CDF of the path loss between the macro and micro UE and their serving BS (ISD=1732 m)
It can be seen from figures 3 and 4 that the path loss between the UE and the serving BS in a micro network is much smaller than that in a macro network. The path loss difference is around 20 dB when ISD is 500 m, and it is around 40 dB when ISD is 1732 m.
The UL capacity of the macro BS with ISD of 500 m against the noise floor of the micro BS with PC set 1 and PC set 2 are shown below in Figure 5.
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Figure 5: UL capacity loss of the macro BS (ISD=500 m) Vs noise floor of the micro BS
It can be seen from Figure 5 that (as expected) the UL capacity loss of the macro BS is higher when the more aggressive PC set 1 is used in the micro network. In order to limit the UL capacity loss of the macro BS to 5 %, the noise floor of the micro BS need to be lower than -98.5 dBm/25 RB (i.e. around 9 dB noise figure). But it is not likely that power control set 1 would need to be used in a micro network, as the path loss between the UE and the serving BS is much smaller than that in a macro network as aforementioned.
On the other hand, it can be seen from Figure 5 that the UL capacity loss of the macro BS is much lower when PC set 2 is used in the micro network. When the noise floor of the micro BS is -97.5 dBm/25 RB (i.e. around 11 dB noise figure), the UL capacity loss of the macro BS is less than 0.5 %.

The UL capacity of the macro BS with ISD of 1732 m against the noise floor of the micro BS with PC set 1 and PC set 2 are shown below in Figure 6.
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Figure 6: UL capacity loss of the macro BS (ISD=1732 m) Vs noise floor of the micro BS
Similar observations to Figure 5 can be made from Figure 6. Again the UL capacity loss of the macro BS with is much lower when the less aggressive PC set 2 is used in the micro network, with the UL capacity loss is less than 0.5 % when the noise floor of the micro BS is -97.5 dBm/25 RB (i.e. around 11 dB noise figure).
Consider the above findings, it is proposed that the receiver sensitivity for the E-UTRA medium range BS shall be relaxed by 6 dB compared to that for the E-UTRA wide area BS (i.e. 11 dB noise figure), as a trade-off between system performance and implementation cost.
3.
Conclusions
In this paper, we have provided our simulation results showing the impact of the reference sensitivity for the E-UTRA medium range BS on the UL capacity of coexisted UTRA wide area BS operating in the adjacent channel.  The simulation results have shown that with the less aggressive PC set 2 used in the micro network, the UL capacity loss of the UTRA wide area BS is less than 0.5 % when the noise floor of the E-UTRA medium range BS is -97.5 dBm/25 RB (i.e. around 11 dB noise figure). Therefore, we have proposed that the receiver sensitivity for the E-UTRA medium range BS shall be relaxed by 6 dB compared to that for the E-UTRA wide area BS (i.e. 11 dB noise figure), as a trade-off between system performance and implementation costs.
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