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__________________________________________________________________________
Introduction

Further investigations concerning FDD Medium Range (Micro) base station (BS) requirements within the REL-6 Work Item (WI) „FDD BS classification“ have been performed. The purpose of this document is to summarize the results and propose an appropriate performance requirement for the Medium Range BS reference sensitivity. 

Discussion

A multi-operator Macro-Micro scenario (as in TR 25.942) was investigated whereas the UL capacity of the system is calculated as a function of the Micro BS noise floor. The outcome is a relative UL capacity (either for the Micro or Macro system) as a function of the Micro noise floor.

The Macro-Micro cell layout consists of a finite micro cell layer (Manhattan environment) under a much larger finite macro network. The area close to the Micro network and the simulation input parameters are specified TR 25.942. The used Macro-Micro cell deployment is as following:

[image: image1.emf]
Figure 1: Macro-Micro network deployment (units are in meter).

The number of BS in this scenario is 72 Micro BS and 36 Macro BS. The chosen number of Macro BS ensures that the Micro cell grid experience infinite Macro cell grid (not all macro BS:s are shown in Figure1 which is a zoomed picture showing the area close to the Micro cell grid).

A number of Monte Carlo simulations were done to determine the impact of different Micro reference sensitivity levels versus UL capacity loss in both Micro and Macro cells where Micro and Macro cells are deployed at adjacent frequencies. The results are applicable both for a multi-operator or a single operator case. More details about simulations parameters and assumptions can be found in Annex A.

Simulation results

The Macro and the Micro networks are loaded to 75 % of pole capacity in a single layer system. This corresponds to 6 dB average noise rise in the Macro network. Simulations are done for a Micro noise floor ranges of –103 to –80 dBm.
The realtive UL capacity of the Macro and Micro system as function of the Micro BS noise floor is shown in 

Figure 2 (see also Annex B):
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Figure 2:  Relative UL capacity versus Micro BS noise floor.

The blue curve in Figure 2 shows the relative Micro UL capacity under influence of interference from the Macro network. The UL Micro capacity is not affected by the Macro layer. The red curve in Figure 2 shows the relative Macro UL capacity when the Micro BS noise floor is increased .The Macro UL capacity is affected when the Micro noise floor is increased.

The Micro capacity in presense of another adjacent Micro system was also investigated and no significant impact (smaller than 0.5%) was seen. The scenario is described in Annex C.

Conclusion and Proposal

In a multi-operator environment, it is important to minimise the impact from a Micro cell grid on the Macro cells. Utilizing the already existing Macro-Macro multi-operator results stated in TR 25.942 allowing maximum of 3% Macro UL capacity loss, it would be possible to desensitise the Micro BS relative to Macro BS reference sensitivity by 16 dB resulting in a BS noise floor of –87dBm. 

On the other hand these results are based on an antenna gain of 11dBi. Assuming a lower antenna gain of e. g. 5dBi the impact to the Macro network will increase significant due to the shape of the curve. We propose to maintain a low impact from Micro to Macro layer also for smaller antenna gains and recommend only 10 dB Micro desensitisation (stay in the flat part of the curve) that results in 1.5% Macro UL capacity loss for 11dBi antennas and 3% for 5dBi antennas. 

The resulting 1.5% Macro capacity loss is valid for this scenario and is believed to be smaller in a real network since the scenario in TR 25.942 is a worst-case one.

- Text proposal for “TR(25.951 FDD Base Station Classification” -

7.1.3
Reference sensitivity level
The chapter 7.2.1 in TS 25.104 REL-6 should be changed as following:

7.2
Reference sensitivity level

The reference sensitivity level is the minimum mean power received at the antenna connector at which the Bit Error Ratio (BER) shall not exceed the specific value indicated in section 7.2.1.

7.2.1 Minimum requirement

Using the reference measurement channel specification in Annex A, the reference sensitivity level and performance of the BS shall be as specified in Table 7.1.

Table 7.1: BS reference sensitivity levels

	BS Class
	Reference measurement channel data rate
	BS reference sensitivity level (dBm)
	BER

	Wide Area BS
	12.2 kbps
	-121
	BER shall not exceed 0.001

	Medium Range BS
	12.2 kbps
	-111
	BER shall not exceed 0.001


Annex A: Simulation parameters

	Simulation parameter
Uplink
	3GPP TR 25.942

	Used value

	MCL macro / micro 
	70 / 53 dB
	70 / 53 dB

	Antenna gain (including losses
Base station
Mobile 
	
11 dBi 
0 dBi
	
11 dBi
0 dBi

	Log-normal shadow fading 
standard deviation
	10 dB
	10 dB

	Noise floor RBS receiver
Macro / micro 
	-103 / -103  dBm
	-103 / -103 .. –73 dBm

	Maximum TX power speech
	21 dBm
	21 dBm

	Maximum TX power data
	21 dBm
	21 dBm

	Minimum TX power speech
	- 44 dBm
	-50 dBm

	ACIR 
	33 dB
	33 dB

	Power control
	Perfect PC
	Perfect PC

	Power control  error
	0 dB
	0.01 dB

	Outage condition
	C/I target not reached due to lack of TX power
	C/I target not reached due to lack of TX power

	Admission control
	Not included
	Not included

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

	Micro User distribution in micro network
	Random and uniform over the streets 
	Random and uniform over the streets 

	Macro User distribution in micro network
	Not specified
	Random and uniform over the streets 

	Bit rate speech
	8 kbps
	8 kbps

	Activity factor speech
	100 %
	100 %

	Eb/No target speech 
 macro / micro
	6.1 /  3.3 dB
	6.1 / 3.3 dB

	Bit rate data
	144 kbps
	144 kbps

	Activity factor data
	100 %
	100 %

	Eb/No target data 
macro / micro
	3.1 / 2.4 dB
	3.1 / 2.4 dB

	Micro deployment
	Manhattan scenario
	Manhattan scenario

	Block size
	75 m
	75 m

	Road width
	15 m
	15 m

	Intersite distance between line-of-sight
	180
	180

	Number of micro cells
	72
	72

	Number of macro cells
	3 affected macros
	3 affected macros

36 in total

	Macro Site-to-Site distance
	1 km
	1 km


Table 1: Simulation Parameters.
Annex B: Macro-micro at adjacent frequencies

Speech 8 kbps
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Figure 3:  Relative capacity of macro and micro system versus micro BS noise floor (speech 8 kbps).

Data 144 kbps
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Figure 4: Relative capacity of macro and micro system versus micro BS noise floor (data 144 kbps).
Annex C: Micro-Micro scenario on adjacent frequencies

Used layout of single micro layer as described in TR 25.942. Another micro layer is added by placing base stations in the middle of the other bases.

[image: image5.emf]
Figure 5: Micro-Micro layout [units in meter].

Speech

Capacity loss in micro networks < 0.5 % for noise floor range –103 dBm to –73 dBm.

Data 144 kbps

Capacity loss in micro networks < 0.3 % for noise floor range –103 dBm to  -73 dBm.
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