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1 Background 
BS classes were introduced in the 3GPP UTRA BS specs v6.0.0 as part of Rel-6 in 2002 and were completed during 2003. At the same time Local Area BS for UTRA was defined.
In this contribution, an overview is given of the studies performed for deriving Medium Range BS requirements, in particular the UTRA MR BS studies in TR 25.951 [1].
2 UTRA Medium Range Studies (TR 25.951 and TR 25.942)

TR 25.951 [1] is a joint TR for UTRA Medium Range and Local Area BS classification.  The report starts with a description of the RF scenarios to use in clause 5, including the propagation models and simulation assumptions for the studies. Much of the scenarios and models are taken from the general UTRA RF System scenarios document TR 25.942 [2], which has a fairly complete description of macro, micro and pico scenarios, plus mixed scenarios.
Base station classification criteria are introduced in clause 6, by defining Wide Area (WA), Medium Range (MR) and Local Area (LA) Base Stations, based on assumed MCL for macro, micro and pico cell scenarios. The exact same definitions are taken to the UTRA specifications.

Chapter 7 is a walk through of all RF requirements, with description of chosen requirements for MR and LA BS. The simulations used for deriving the RF requirements are in Annex A, where Receiver sensitivity and Blocking simulations are in A.1 for Micro cells and in A.2 for Pico cells. Derivation of the BS maximum output power levels are in A.3 and A.4 respectively.
2.1 BS power

The BS power for MR BS is discussed in clause 5.4.1 of [1]. Two sets of simulations with quite good agreement are detailed in Annex A.3 of [1], arriving at 37 dBm and 39 dBm power respectively. Based on these results, a 38 dBm output power value was concluded for MR BS.
2.2 Frequency error

The relation between Doppler shift, frequency offset and frequency error is made in clause 7.1.1 of [1], arriving at a relaxed valued of  0.1 ppm for LA BS, which would still cover UE speeds up to 196 km/h at 2 GHz. The same number is also applied for UTRA MR Bs.

2.3 ACLR

It is concluded in clause 7.1.2 of [1] that no changes of the ACLR limits are needed based on the UTRA MR BS.
2.4 Reference sensitivity

The reference sensitivity for UTRA MR BS are relaxed (desensitized) by 10 dB compared to WA BS. The resulting requirement is stated in clause 7.1.3 of [1], with the simulations and analysis in Annex A.1.1 of [1]. Further description is also given in [3]. 

The simulations in Annex A.1.1 demonstrate that a10 dB desensitization gives a negligible capacity loss for an adjacent macro cell system. The same is true for an adjacent micro cell system. The value 10 dB is picked with a conservative approach, allowing for a variation in the assumed antenna gain.  
2.5 Spectrum emissions mask

It is concluded in clause 7.1.4 of [1] that no change is needed for the spectrum mask, since the UTRA mask is set relative to the BS maximum output power.

2.6 Receiver requirements

The ACS, blocking and receiver IM requirements all consist of a wanted signal level and interferer signal level(s). The wanted signal level is for all requirements relaxed by the same value as the desensitization of the receiver that is assumed for Reference sensitivity, i.e. 10 dB. The chosen interferer levels do however vary between requirements.
ACS is discussed in clause 7.1.5 of [1]. The relative ACS remains for UTRA MR BS, which means that both wanted signal and interferer levels are 10 dB higher.

Blocking requirements are described in clause 7.1.6 of [1]. The Out-of-band blocker level is unchanged at -15 dBm, while the in-band blocker is 5 dB more stringent than for WA BS. The resulting level is -35dBm, based on simulation and analysis in Annex A.1.2. In the simulations, it is shown that the blocking probability is less than 0.02% even for a high power (33 dBm) UTRA UE.
The interferer levels for receiver intermodulation is analysed in clause 7.1.7 of [1]. With one interferer from a micro network and the other from a macro network, the two interferer levels would be quite different. The requirement is however recalculated with equal interferer levels, arriving at a level 4 dB higher than the one used in the case of WA BS.
2.7 Demodulation

The receiver demodulation requirements remain in general the same for UTRA MR BS as for WA BS. It is however concluded in clause 7.1.9 of [1] that the Multipath fading Case 4 (250 km/h) is made applicable only for Wide Area BS.
3 Summary
This paper summarizes the studies made for deriving UTRA MR BS requirements in TR 25.951 [1]. The most fundamental changes are for the receiver requirements, where the reference sensitivity is desensitized through a higher assumed noise floor and the blocking interferer levels are in general higher.
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