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1. Introduction
The WID for BS classes [1] states that the possibility of re-using existing work in RAN4 is should be investigated. In this paper, the discussion on re-use of UTRA MR BS class studies is initiated with focus on reference sensitivity (level of desensitization compared to macro) which is the most fundamental aspect for deriving receiver requirements. In-band blocking interferer levels are also considered.
The existing work on LA BS class as well as BC2 aspects will be addressed in coming meetings.
2. Reference sensitivity
The most important parameter for the receiver requirements is the reference sensitivity, since it is a parameter used to define the wanted signal level for all requirements testing the susceptibility of the receiver to interference. BS classes for smaller cells have a less stringent reference sensitivity (and correspondingly higher assumed noise floor), which is referred to as the receiver “desensitization”, see also [2]. Table 1 summarizes the status of existing BS classes in the 3GPP specifications and the level of desensitization assumed for the corresponding RF requirements. Note that the base-line noise figure for both UTRA and E-UTRA BS receivers is 5 dB.
Table 1: Existing BS classes in present 3GP specifications and corresponding desensitization

	 
	UTRA /
Desensitization
	E-UTRA /

Desensitization
	MSR /

Desensitization

	Wide Area (WA)
	Covered
Baseline 0 dB
	Covered
Baseline 0 dB
	Covered (general purpose)
Baseline 0 dB

	Medium Range (MR)
	Covered
10 dB
	Missing

TBD
	Missing

TBD

	Local Area (LA)
	Covered
14 dB
	Covered
8 dB
	Missing

TBD


An interesting observation is that the UTRA MR is desensitized by 10 dB compared to WA while for E-UTRA LA, the desensitization is only 8 dB. Considering the criterion defining the BS classes, an E-UTRA MR logically should not have less desensitization compared to E-UTRA LA, which means that it should be in the range 0-8 dB. Setting the exact level of desensitization and the corresponding receiver sensitivity will require simulations. Given the possible range for E-UTRA MR desensitization, there will be a deviation between UTRA and E-UTRA which must be taken into account for defining a “generic” number for MSR MR Base Stations.
During the standardization of UTRA MR BS, excessive simulations were performed for a wide range of noise floor values of the MR BS and the impact on adjacent networks was studied in [1]. Based on micro cell layer allocated in a Manhattan cell grid, the relative capacity was studied for scenarios assuming both an adjacent micro and an adjacent macro cell layer. The results are summarized in the following chapters.
2.1 Studied Macro/micro scenario
Figure A.1 shows a microcell Manhattan-layout on top of a regular macro cell layer. The resulting relative capacity for a range of assumed Micro BS noise Floor levels is shown in Figure A.3 for a voice service and in Figure A.4 for data service. Detailed assumptions are in TR 25.951 [1].
[image: image1.emf]
Figure A.1: Macro-Micro network deployment (units are in meter).
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Figure A.3: Relative capacity of macro and micro system versus micro BS noise floor (speech 8 kbps).

Data 144 kbps
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Figure A.4: Relative capacity of macro and micro system versus micro BS noise floor (data 144 kbps).

2.2
Studied Micro/micro

Figure A.1 shows two overlaid microcell Manhattan-layouts used for micro/micro co-existence simulations. Detailed assumptions are in TR 25.951 [1].
[image: image4.emf]
Figure A.5: Micro-Micro layout [units in meter].

Speech

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

Data 144 kbps

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

2.3
Conclusion for reference sensitivity

In all investigated cases shown above, the relative capacity impact on adjacent macro or micro layer is not measurable if the level of desensitization is reduced from 10 dB. Given the conclusion above that E-UTRA MR will have a lower desensitization (0-8 dB) compared to the 10 dB value for UTRA MR, it will be possible to take the stricter (smaller) E-UTRA desensitization value for MSR MR. This will according to the simulations shown above not pose any negative impact on UTRA and there will consequently be no need for further investigation of UTRA MR co-existence.
3
MR BS blocking

The BS blocking level is determined by analysis of the CDF of the interferer levels from different interferer scenarios. Normally the 99.99% point of the CDF is used. In the UTRA BS classification studies in TR 25.951[1], the effect of uncoordinated UEs from an adjacent macro cell was used to derive the blocking level. 
Figures A.10 and A.11 below contain zoomed plots for CDF values dependent for different scenarios. It was in addition shown in [1] that the maximum power levels derived from simulations where the interfering UEs are connected to a second Micro cell is lower than the maximum power level created by UEs connected to a Macro BS. For this reason, the resulting blocking requirements should be based on the Macro-Micro BS scenarios. 

Figure A.10 shows a typical scenario for speech Ues (21dBm) in a Macro cell network dependent on the used cell radii of 1, 2 or 5 km. Figure A.11 shows a typical scenario for pure data Ues (33dBm) in a Macro cell network with cell radii of 1, 2 or 5 km. 
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Figure A.10: Zoom: Macro – Micro Blocking (Average) Speech in one plot UE 21 dBm 1,2 and 5km


[image: image6.wmf] 

-

60

 

-

55

 

-

50

 

-

45

 

-

40

 

-

35

 

-

30

 

-

25

 

-

20

 

0.999

 

0.9991

 

0.9992

 

0.9993

 

0.9994

 

0.9995

 

0.9996

 

0.9997

 

0.9998

 

0.9999

 

1

 

Received interfe

rence power (dBm)

 

Cumulative Probability Density Function

 

Macro 

-

 Micro scenario, Data 144 kbps, Max pwr UE 33 dBm,

 

Cell radius 1 km

 

Cell radius 2 km

 

Cell radius 5 km

 


Figure A.11: Zoom: Macro – Micro Blocking data in one plot UE 33 dBm 1,2 and 5km.

3.1
Conclusion for blocking
Given similar UE output power and assumed power control set as power control scheme for E-UTRA UL (studied in TR 36.942), similar interferer levels are expected for E-UTRA. For this reason, the blocking level derived for UTRA MR BS can be extrapolated and made applicable also for E-UTRA MR. This conclusion may need further investigations. 

4
Summary

In this paper, the possibility of re-using existing UTRA MR BS studies was investigated. Given the possible difference between the desensitization assumed for UTRA MR and E-UTRA MR Base Stations, it was shown that the more stringent level of desensitization expected for E-UTRA MR will not have any negative impact on UTRA co-existence, which means that the stricter number can be used as a generic number for MSR MR.

The derivation of blocking levels for UTRA MR BS was also studied and it seems that similar levels of interferer signal from uncoordinated macro UEs towards micro are expected for E-UTRA.
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