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1. Background

A new FDD Base Station Classification is proposed in 3G TR 25.951. In that report, the Minimum Coupling Loss between the BS and the UE is used as criteria to classify the BS’s in Wide Area Base Station (coupling losses > 53dB) and Local Area Base Stations. (coupling losses < 53dB). The classical macro and micro base stations would be included in the first group (Wide Area) and the pico base station would be equivalent to the Local Area new class. 

The calculations presented in this report indicate that at least one additional base station class in needed between macro and pico classes. 

2. Introduction

This document presents some indications for the following requirements: blocking in-band, Adjacent Channel Selectivity (ACS), Intermodulation Characteristics and Reference Sensitivity Level for possible micro Base Station (BS) class. The calculations have been carried out based on the Minimum Coupling Losses (MCL) for micro and macrocell scenario stated in TR 25.942. The outcome of this brief study should be the input to discuss whether the classification of the base station should split them into macro, micro and pico or it is feasible to have only two classes: wide area and local area base stations. Further investigations are needed to obtain the figures that are still missing in this report and in some cases, system simulation shall be done to find out the likelihood of the different scenarios and specially, how likely the worst-case scenarios are.

3. Results

3.1 Blocking inband

The blocking calculations have been performed taking the output power requirements stated in TS 25.101, the MCL required for macro and microcell scenarios in TR 25.942 and the maximum inband blocking interferer allowed in TS 25.104. All these figures are collected in table1. 
Table 1. Requirements used for blocking calculations

Requirement

MS output power
(class 3) +24dBm +1/-3dB


(class 4) +21dBm ±2dB

MCL
(macrocells) 70dB


(microcells) 53dB

inband blocking requirement
interfering signal level –40dBm


(6dB sensitivity degradation)


equivalent interferer level –100.3dBm

Taking into account the maximum MS output powers for both class 3 and 4, and the MCL for macro and microcell scenarios, the corresponding values of sensitivity degradation in terms of receiver blocking are listed in table 2. A linear approximation is used to estimate the sensitivity degradation at the BS FDD receiver and the mobile is supposed to be an uncoordinated one connected to a macro cell and transmitting at full power. 

Table 2. Sensitivity degradation due to blocking for MCL=70dB and MCL=53dB

MCL
worst-case interferer level at antenna
equivalent interferer level
Sensitivity degradation

(macrocell) 70dB
25dBm –70dB = -45dBm
-105,3dBm
3dB

(microcell)  53dB
25dBm – 53dB = -28dBm
-88,3dBm
17dB

The equivalent interferer level for the macrocell MCL case is –105,3dBm, approximately the noise floor at the BS antenna. It means that the sensitivity degradation is 3dB. In the second case, when microcell MCL is used, the equivalent interferer level is –88,3dBm and this value corresponds to approximately 17dB. 

To have the same level of sensitivity degradation as for the macrocell MCL case when the MCL value for microcells is used, the blocking requirement shall be hardened by 17dB: from (–40dBm) to (–23dBm). 

Table 3. Proposal for the inband blocking requirement

Inband Blocking

MCL
53dB

inband blocking requirement
interfering signal level –23dBm


(6dB sensitivity degradation)

3.2 Adjacent Channel Selectivity (ACS)

Based on the figures collected in section 2.1 for blocking inband, the requirement for the ACS shall be also hardened by 17dB. The current requirement in TS 25.104 specifies a wanted signal of –115dBm (6dB sensitivity degradation) and an interfering signal of level (–52dBm). Therefore, the interfering signal in the ACS requirement should be changed from –52dBm to –35dBm for micro class (keeping the same sensitivity degradation 6dB). 

3.3 Intermodulation Characteristics 

Based also on the figures collected in section 2.1 for blocking inband, the requirement for the Intermodulation Characteristics shall be also hardened by 17dB. The current requirement in TS 25.104 specifies a wanted signal of –115dBm (6dB sensitivity degradation) and an interfering signal of level (–48dBm). Therefore, the interfering signal in the Intermodulation Characteristics requirement should be changed from –48dBm to   –31dBm for micro class (keeping the same sensitivity degradation, 6dB). 

A specific scenario needs further investigation: considering the case of a multi-operator scenario with operator1-macro and operator2-micro, two uncoordinated UE’s of the operator1 can be operating in close proximity to the micro BS, transmitting both at full power. These two UE’s could produce IM3 within the RX band of the BS micro, and cause the blocking of the receiver.

3.4 Reference Sensitivity Level 

The difference between the average coupling losses in macro and microcell environments is assumed to be the same as between the values of MCL for macro and microcells scenarios (17dB). The expected UE adjacent channel power is –50dBm according to TS 25.101. Based on this figure, the noise floor at the BS FDD antenna will be, when the MCL=53dB, –102dBm, 6dB higher than specified. Due to this fact, the proposed relaxation of the Reference Sensitivity level would be in the order of 10dB.

NOTE: In TS 25.101, the requirements for the Adjacent Channel Leakage power Ratio and the Spurious Emission from the MS TX are specified in such a way that it is not easy to know which is the Spurious Emission requirement. This issue should be pointed out.

3.5 Adjacent Channel Leakage Ratio (ACLR)

It needs further investigations.

4. Summary

Based on the results presented here, a micro class is necessary. 

For the microcell scenario (BS to UE coupling losses >53dB) the blocking requirement, intermodulation characteristics and the ACS should be hardened by 17dB. Additionally, the Reference Sensitivity Level could be relaxed.

