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1 Introduction 
In the last RAN4 meeting, attributes and assumptions concerning RF scenarios for a medium range (MR) base station (BS) are discussed and a set of possible scenarios is proposed.The study on receiver reference sensitivity should be prioritized since it will have impact on many requirements, e.g. almost all receiver requirements and the transmitter coexistence requirement. Considering that the receiver sensitivity is BS class-dependant, simulations based on specific scenario are needed. 
In this contribution the noise rise is assessed and simulation results are collected at macro-micro & micro-micro scenarios. With the noise rise the reference sensitivity is proposed.
2 Simulation Assumption 
The receiver reference sensitivity is mainly determined by the receiver noise floor. The noise floor of Medium Rang BS will have impact on Macro network uplink relative throughput. In UTRA, the receiver noise floor is obtained by system level simulation based on a Micro-Macro deployment multi-operator scenario and a Micro-Micro deployment scenario on adjacent frequency. From deployment point of view, there is no fundamental difference between UTRA and E-UTRA. Similar assumption and consideration can be used for deriving E-UTRA Medium Range BS noise floor.
The macro cell parameters are proposed as in table 1.
Table 1 Macro cell system assumptions [1]
	Parameter
	Assumption

	Carrier Frequency
	2000 MHz

	Minimum coupling loss between MeNB to UE
	70dB

	Channel bandwidth 
	10MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 57 sectors with BTS in the corner of the cell , 65-degree sectored beam.

	ISD
	Case 1: 500m 
Case 3: 1732m

	Pathloss model
	128.1+37.6log10R

	Shadowing standard deviation
	10dB 

	Shadowing correlation
	Between cells
	0.5 

	
	Between sectors
	1.0 

	Antenna pattern  (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
	Antenna Pattern for 3-Sector Cells according to TR 36.942 

	Number of BS antennas
	1

	BS antenna gain after cable loss
	15dBi

	BS noise figure
	5 dB

	Number of UE antennas
	2 Rx, 1 Tx

	Max macro BS power class
	46dBm

	UE power class
	23dBm

	UE Antenna gain
	0 dBi

	Min. UE transmission power
	-40dBm

	UE Noise Figure
	9dB

	ACIR
	30dB between users with adjacent frequency  resource allocation

43dB between other users

	Traffic model
	3 active UE drops per sector per snapshot 
(as defined in TR 36.942 )

	Macro User distribution in Macro network
	Random and uniform over the network

	Macro User distribution in Micro network
	Random and uniform distribution over the streets of the Manhattan grid 

	Power control
	PC1 / PC2


The Micro cell parameters are proposed as in table 2
Table 2 Micro cell system assumptions
	Parameter
	Assumption

	Carrier Frequency
	2000 MHz

	Minimum coupling loss between MeNB to UE
	53dB

	Channel bandwidth 
	10MHz

	Micro deployment
	Manhattan scenario

	Block size
	75 m

	Road width
	15 m

	Intersite distance between line-of-sight
	180m

	Number of micro cells
	72

	Log-normal shadowing standard deviation
	8dB 

	Number Micro BS antennas
	1

	Max Tx power Micro BS
	38 dBm

	Micro BS antenna gain
	11dBi 

	Noise figure
	5~13 dB (simulation input)

	UE distribution
	Random and uniform over the streets

	Other UE related assumption
	Similar as that for Macro deployment.

	Power control
	Ptx = min {PMAX , (SNRreq + Beta*PL + PFloor)}, SNRreq =10dB,Beta=1.[2]


According the agreement on the email discussion the output of the simulations should be presented in the following way:

Simulation of Uplink throughput loss
· the noise floor versus relative throughput loss (5th percentile and average) of the victim networks; Plots for macro & micro victim BS

3 Micro-macro scenario
3.1   Deployment scenario

For micro-to-macro and macro-to-micro simulations, the following layouts are used for the overlaid patterns: 

-
In case of an ISD of 500 m for the macro network, the layout of Figure 1-1 is used, with the 12 column micro grid pattern centred over the base station of cell#1/2/3 of the macro network.

-
In case of an ISD of 1732 m for the macro network, the layout of Figure 1-2 is used, with the extended (four-fold) micro grid pattern centred over cell#1 of the macro network.
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Figure 1-1 micro network on a case1 macro network            Figure 1-2 micro network on a case3 macro network

3.2   Simulation results
When simulation results are measured all micro cell users and those macro cell users that are area covered by micro cells are considered. [5]

As a function of Medium Range BS noise rise, the relative uplink throughput loss of Macro cell is shown in Figure 2 and Figure 3. Figure 2 shows the results for case1 scenario and Figure 3 is for case 3. It is important to control Medium Range BS noise floor in a reasonable range to minimise its impact on uplink performance of Macro cell operating in adjacent channel. Assuming the maximum allowed performance degradation to Macro cell is 5%, it seems that 6dB is a reasonable noise rise for Medium Range BS. This corresponds to a noise figure of 11dB.
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Figure 2 relative throughput loss v.s. MR BS noise rise in case1 scenario
Detailed data is as follows:
Table 3 throughput loss data

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Throghputloss_5ile
	0.0148
	0.026
	0.0296
	0.0438
	0.0576
	0.0743
	0.0891

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Throuputloss_avg
	0.0041
	0.0068
	0.0086
	0.0112
	0.0142
	0.0173
	0.0209


[image: image4.jpg]macto throughput loss versus noise rise in case3 scenario
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Figure 3 relative throughput loss v.s. MR BS noise rise in case3 scenario

Detailed data is as follows:
Table 4 throughput loss data

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Thrploss_5ile
	0.0064
	0.0084
	0.0107
	0.0146
	0.0219
	0.0274
	0.0329

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Thrploss_avg
	0.0015
	0.0022
	0.0034
	0.0045
	0.0062
	0.0073
	0.0089


4 Micro-micro scenario

4.1   Deployment scenario

As agreed in the email discussion the following overlay for micro-micro is proposed.
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Figure 3 Manhattan micro network overlaid on a Manhattan micro network
4.2   Simulation results
As a function of Medium Range BS noise rise, the relative uplink throughput loss of Micro cell is shown in Figure 4. As is seen in the figure, the throughput loss of micro network does not change a lot versus its noise rise. Even the 5%-ile throughput loss is below 5% when the noise rise is 6-8dB. 
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Figure 5 relative throughput loss VS. MR BS noise rise in micro-micro scenario

Detailed data is as follows:
Table 4 throughput loss data

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Throughput loss_5ile
	0.0353
	0.0331
	0.0320
	0.0342
	0.0344
	0.0338
	0.0339

	Noise rise
	0
	2
	4
	6
	8
	10
	12

	Throughput loss_avg
	0.0085
	0.008
	0.0081
	0.0084
	0.0083
	0.0082
	0.0083


All in all we propose 6dB noise rise for Medium Range BS class, which corresponds to a noise figure of 11dB. With this noise rise reference sensitivity is proposed as following:

Table 5 Medium Range BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-100.8

	3
	FRC A1-2 in Annex A.1
	-97.0

	5
	FRC A1-3 in Annex A.1
	-95.5

	10
	FRC A1-3 in Annex A.1*
	-95.5

	15
	FRC A1-3 in Annex A.1*
	-95.5

	20
	FRC A1-3 in Annex A.1*
	-95.5 

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each




5 Conclusion
This contribution gives initial simulation results for reference sensitivity of Medium Range BS class. It is proposed a noise figure of 11dB is available for Medium Range BS class and corresponding reference sensitivity is proposed as well.
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