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1 Introduction
In last RAN4 meeting, initial simulation results for E-UTRA MR BS REFSENS were provided in [1]. As agreed in the ad-hoc meeting, UTRA/E-UTRA cases should also be simulated as well as E-UTRA/E-UTRA cases to fully evaluate the REFSENS requirement for the new E-UTRA BS class.
This contribution provides simulation results for the remaining micro-micro scenarios and updates our proposal on LTE MR BS reference sensitivity.
2 Discussion
2.1 Simulation Cases
Table 1 shows the simulation cases in this contribution for evaluating LTE MR BS reference sensitivity level.
Table 1 Simulation cases for LTE MR BS reference sensitivity
	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target RF requirement

	E1a
	E-UTRA 

Micro
	E-UTRA 

Micro
	Uplink
	Micro + Micro 
	Throughput loss
	Reference sensitivity

	U1a
	E-UTRA 

Micro
	UTRA 

Micro
	Uplink
	Micro + Micro 
	Capacity loss
	Reference sensitivity


For victim UTRA UEs in Micro cell, fast loop inner power control is applied and the related parameters are listed in Table2. More details about uplink power control can be found in TR 25.942.

Table 2 Power control parameters for UTRA Micro UE
	Parameter
	value

	User bit rate
	8kbps

	SINR target
	3.3dB (for speech)


For aggressor LTE UEs in Micro cell, several sets of power control parameters were simulated. The parameters are shown in Table 3 for γ=1. 
Table 3 PLx-ile/PO_PUSCH for E-UTRA Micro UE (with γ=1)
	Simulation Cases
	PO_PUSCH (dBm)
	PLx-ile (dB)

	#1
	-101
	112

	#2
	-97
	108

	#3
	-95
	106

	#4
	-93
	104

	#5
	-91
	102

	#6
	-89
	100


It is worth mentioning that by using different PC parameters, the Micro UE transmitting power will increase to compensate Micro BS noise floor rise. The relationship between uplink power control model and noise figure is discussed below. Here, we use the following power control model applied in both RAN1and RAN4 as an example.

[image: image1.wmf](

)

(

)

PL

j

P

P

i

f

i

PL

j

j

P

i

M

P

i

P

+

+

=

+

D

+

×

+

+

=

)

(

12

,

min

)

(

)

(

)

(

)

(

))

(

(

log

10

,

min

)

(

O_PUSCH

CMAX

TF

O_PUSCH

PUSCH

10

CMAX

PUSCH

a

  (1)
where in RAN4 coexistence studying, 
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is the path loss compensation factor which is assuming to be 1.0 for LTE Micro. 
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 is the wanted signal per RB received at the LTE Micro BS, which can be expressed as:
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In equation 2, 
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is LTE Micro BS thermal noise floor which is determined by its noise figure. Therefore the equation indicated that the noise figure (
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) would increase or decrease dB per dB with PO_PUSCH, assuming SINR and IoT are keeping constant under system normal operation. Based on single LTE Micro system simulation, the average cell throughput is 1.07bps/Hz, which corresponds to an average SINR of about 7dB (Noted that different PC sets may not have much impact on SINR, since the co-channel interference would increase/decrease dB per dB with the wanted signal). And for system operates under normal condition, the IoT could be in the range of 6~10dB, thus a suitable average IoT of 8dB is applied according to the simulation. 
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Figure 1 LTE Micro single system Uplink SINR CDF
Section 2.2~Section 2.3 present the simulation results.

2.2 Case E1a

With taking into account of different PC sets used by aggressor and victim system, the impact of different Micro reference sensitivity levels versus UL throughput loss in Micro cell is shown in Figure 2. The simulation results show that:
·  For LTE micro to LTE micro scenario, different power control parameters don’t have much impact on the degradation (~1.4%) in average and cell edge throughput (~0.2%) of victim Micro LTE system, the reason is that both aggressor and victim LTE Micro system use the same PC parameter at the same time, so the interference from own system and adjacent system increase/decrease dB per dB with the wanted signal.
·  Figure 2 also shows that the cell average throughput loss of victim LTE Micro system is a bit more severe than that of cell edge throughput loss. The main reason is due to the specific Micro layout (Manhattan grid) which causes high co-channel interference and quite low adjacent channel interference (UEs in Micro cell transmit at low power) to the victim system, thus those “cell edge” UEs are not susceptive to the adjacent channel interference since they have already suffered high co-channel interference. 
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Figure 2 Relative Micro UL versus Micro BS noise floor (PC sets with γ=1)
2.3 Case U1a

For case U1a, the relative UTRA Micro UL capacity under influence of interference from the E-UTRA Micro network is studied and the results are shown in Figure 3.
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Figure 3 Relative Micro UL capacity versus Micro BS noise floor
3 Conclusion
From the simulation results in the contribution, it can be seen that the worst micro-micro case is U1a with power control parameter of γ=1. The Micro BS noise floor should not be higher than -94.5dBm/25RB to meet 7% Micro UL capacity loss or -96.5dBm/25RB to meet 2.5% Micro UL capacity loss, which corresponding to Micro BS noise figure of 13dB or 11dB, respectively.

In conjunction with the results in [1], we can conclude that adjacent UTRA system capacity is the most important factor to determine the reference sensitivity level of E-UTRA MR BS. Based on the simulation results, the proposed Micro BS noise figure is 11dB.
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