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I. Introduction

The discussion paper [5] presented the simulation scenarios and the simulation results for the case that continuous microcellular layer (72 microcellular sites) is deployed underlay to the macrocellular layer in adjacent channels. The main simulations results can be summarized as

1) Microcellular UL capacity is not affected by the presence of macrocellular layer

2) Microcellular UL capacity is slightly influenced by the presence of other microcells

3) Macrocellular UL capacity is affected by the presence of microcellular layer. The macro UL capacity is reduced when the micro noise floor increases.

The table below gives three typical figures of macro UL capacity loss and the corresponding micro noise floor levels based on the simulations results from the reference document[5]

	 Macro UL capacity loss
	1%
	1.5%
	3%

	Micro noise floor level
	-103 dBm
	-93 dBm
	-87 dBm

	Degradation of sensitivity
	0 dB
	10 dB
	16 dB

	Micro BS Reference sensitivity 
	-121 dBm
	-111 dBm
	-105 dBm


Based on the simulation results, the discussion paper [5] has proposed –111 dBm as the reference receiver sensitivity of medium range BS which correspond the macro UL capacity loss of 1.5%

Presented at the same Ran_4 meeting, the discussion paper[4] has commented the discussion paper[5] based on the analysis of UL noise rise of macro and micro cells in a different way. One of the main conclusions of the discussion paper[4] is that good sensitivity is needed for the micro BS for the indoor coverage and there is no need to loosen 10 dB of micro BS sensitivity.

The objective of this paper is to analyse the need of micro/pico BS sensitivity from microcellular/picocellular network design point of view, and propose the suitable micro and pico BS reference sensitivity levels for Ran-4 considerations.   

II.    Consideration & discussion

It is well known that in a CDMA network, i) the coverage and capacity is closely correlated; ii) uplink capacity and coverage depend the BS sensitivity and the MS power; iii) downlink coverage and capacity depend the MS sensitivity and BS power. For pre-determined MS power and sensitivity, the uplink capacity and quality of coverage is determined by the BS sensitivity, the downlink capacity and quality of coverage depend the availability of BS Tx power for traffic channels.

The paper [4] indicates that enough sensitivity is needed in micro cells in order to achieve a good indoor coverage with realistic micro cells densities (<30 sites / km2), especially in case of high bit rates. This statement is true only for uplink direction, the downlink capacity and coverage needs to be taken into account as well in the analysis and the determination of BS sensitivity.

In a multi-service UMTS network, the balance of link budget is not as simple as that for GSM, especially when the traffic asymmetric requirement is taken into account. 

One simple way for the determination of micro and pico BS sensitivity is to use the macro BS sensitivity and Tx power as reference. In the following analysis the macro BS parameters below are used as reference :

	Tx power
	Ref. sensitivity

	20 W (43 dBm)
	-121 dBm


It is clear that the Tx power is not the principal criterion used for the BS classification. The following analysis is from a microcellular application and network design point of view, so the BS Tx power is an important parameter for the analysis.

Considering the fact that the microcellular antenna is placed in the street below the building rooftop and picocellular antenna is installed inside of the building for the specific indoor coverage, when designing a microcellular or picrocellular network, the Tx power is limited for two main reasons : 1) protection of public health; 2) protection of the electrical and electronic devices. The EMF (ElectroMagnetic Field) thresholds can be different in different regions.  With the consideration of the EMF thresholds in most of regions/countries, 5 W and 2W can be reasonably considered as the typical Tx power for medium range BS and local area BS. 

Compared to the macro BS, when the micro/pico BS Tx power is reduced by a factor of , the downlink capacity and coverage is reduced by the same factor , in order to keep the similar balance of radio links (capacity & coverage) in uplink and downlink as that of macro BS, it would be reasonable to reduce the uplink sensitivity by the same factor . 

Considering that most of macrocelular sites will use uplink reception diversity in the real network deployment, and most of the microcellular sites will not use the uplink reception diversity, this difference should be taken into account in the determination of micro/pico BS sensitivity. 

The following tables gives the required sensitivity degradation relative to that of wide area BS and the relevant reference sensitivities for medium range BS and local area BS.

	BS type
	Wide area
	Medium range
	Local area

	Typical Tx power
	20 W

(43 dBm)
	5 W

(37 dBm)
	2 W

(33 dBm)

	DL power reduction factor 
relative to wide area BS
	1

(0 dB)
	0.25

(-6 dB)
	0.1

(-10 dB)

	UL reception diversity gain
	3 dB
	0
	0

	UL sensitivity degradation
	0 dB
	3 dB
	7 dB

	UL noise floor 
	-103 dBm
	-100 dB
	-96 dB

	BS reference sensitivity 
	-121 dBm
	-118 dBm
	-114 dBm


III.    Conclusions

Based on the above analysis, the receiver reference sensitivity levels for medium range BS and local area BS are proposed for Ran_4 consideration.

	BS type 
	Ref. Sensitivity

	Medium range BS 
	-118 dBm

	Local area BS 
	-114 dBm
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