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1 Introduction
A new WI for E-UTRA medium range and MSR medium range/local area BS classes was approved in RAN#53 [1].

[2] pull together requirements related to BS classes in existing specifications and list possible requirements to be specified for new BS classes in LTE and MSR specifications.
This contribution discusses requirements for the new MR BS class in E-UTRA specification [4].
2 Discussion
Table 3 in [2] summarizes requirements related to BS classes in [4]. 
MR BS class requirements are specified for UTRA in [3] and studies documented in [5]. Following clauses discusses needed requirement for the new MS BS class for E-UTRA and collect some studies performed in UTRA BS classification work. 

2.1 Base station class criteria

In UTRA Medium Range BS class assumes medium MCL, as typically found in outdoor micro environments, where the BS antennas are located below roof tops.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equal to 53dB.

Scenarios determining the requirements are essentially the same for UTRA and E-UTRA. For that reason we propose to apply the same criteria also for E-UTRA in order for classes to be in line with UTRA specifications.
2.2 Transmitter requirements for MR BS class
2.2.1 Output power
During UTRA work, as minuted in [5], contributions were proposing a value of 37 dBm and 39 dBm for the maximum output power requirement for the Medium range BS class. It was concluded that results from simulations were in good agreement which each other. It could be concluded that the capacity loss for the macro layer will be at most 5.8 % for a 37 dBm MR network layer and an upper bound of 6.3 % for a 39 dBm MR network layer was established. 

Taking into account that capacity losses of approximately the same order may also occur for uncoordinated macro-macro networks and furthermore, that the TX powers of the studied MR BSs were in excess of the required TX power for coverage, it was concluded that also a 38 dBm micro layer should lead to acceptable capacity losses. The value of 38 dBm was suggested and approved as a consensus requirement for the MR BS output power. 
The maximum output power is limited by the interference to UEs belonging to a network of a higher power class. For this reason it makes sense to specify similar E-UTRA MR BS transmitter specifications as in UTRA. Having essentially the same transmitter specifications will also help to define the lower power classes for MSR BS, where the same transmitter must be capable of producing both UTRA and E-UTRA carriers.
Due to these reasons we propose to apply the same output power requirement 38 dBm as specified for UTRA also for new E-UTRA MR class. LA requirement is already the same 24 dBm in both specifications.

2.2.2 Frequency error
As Doppler shift scenarios are similar we propose to specify the same frequency error value ±0.1 ppm for E-UTRA in order for new MR class to be in line with UTRA. 
2.2.3 Operating band unwanted emissions

The general principle in setting the limits on the unwanted emissions is that the characteristics of the victim receiver dominate the performance. Thus the allowed unwanted emissions in the operating band are related to the selectivity of the UEs. Therefore inside the operating band, the unwanted emission mask scales in principle 1 dB per dB with the carrier power.
Current requirements for E-UTRA BS classes are:
· For Wide Area BS, the requirements of either subclause 6.6.3.1 (Category A limits) or subclause 6.6.3.2 (Category B limits) shall apply. 
· For Local Area BS, the requirements of subclause 6.6.3.2A shall apply (Category A and B).
For MR BS class requirements should be specified correspondingly to Categories A and B by scaling the values. 
2.2.4 Spurious emissions
The general limit for spurious emissions is set by regulatory bodies. The spurious emission limit for protection of co-located base stations is such that they stay with a certain margin below the thermal noise floor of the victim base station. Thus the spurious emission limit in co-located UL bands scales directly with the minimum coupling loss between base stations and with reference sensitivity. The same principle is applied to the spurious emission limit for co-existence in other cellular UL and DL bands.
For co-location with other base stations also relevant requirement to GSM Micro BTS classes shall be taken into account.
2.3 Receiver requirements for MR BS class
Most of the receiver requirements are specified in relation to reference sensitivity level. For UTRA BS classification [5] the receiver sensitivity for MR BS was studied for Macro to micro multi-operator case and Micro-Micro scenario on adjacent frequencies. In order to achieve acceptable capacity loss the requirement in UTRA was specified to be -111 dBm which is 10 dB higher than WA BS and 4 dB lower than LA BS.

For other receiver requirements a multi-operator Macro-Micro scenario was investigated whereas the power level at the Micro BS receivers, based on the signals transmitted from the UEs connected to a FDD Wide Area BS, was calculated. Also multi-operator Micro-Micro scenario was investigated whereas the power level at the Micro BS receivers of network 1, based on the signals transmitted from the Ues connected to a Micro BS of network 2, was calculated.

For scenarios described above a number of Monte Carlo simulations were done to determine the Interfering Signal mean power level for a victim Micro class BS in FDD mode. 
In E-UTRA the reference sensitivity difference between WA and LA classes is 8 dB. For most of the other receiver requirements wanted signal is desensitized by 6 dB and interfering signals specified case by case basis. In general signal levels in LA requirements are 8 dB higher than WA requirements.

It need to be discussed further in RAN4 how to move on with receiver requirements for the new MR BS class. Possibilities are to re-use existing work related to BS classes or to perform new system simulations to determine wanted and interfering signals for the receiver requirements.
3 Proposal
As a basis for further work we propose for the new E-UTRA MR BS class

1) apply the same BS class criteria as in UTRA
2) requirements shown in Table 1 to be specified 
3) use the same values for maximum output power and frequency error  as in UTRA

4) specifiy unwanted emissions to Categories A and B by scaling the values
5) adapt transmitter spurious emissions for protecting BS receiver  / Co-location with BS receiver performance
6) agree on scenarios relevant to receiver requirements

Receiver requirements in Table 1 require further studies based on agreed scenarios.
Table 1. BS class requirements in E-UTRA specification TS36.104

	
	Wide Area BS
	Medium Range BS

(new class)
	Local Area BS

	Maximum output power (for one antenna port)
	N.A
	< + 38 dBm
	< + 24 dBm

	Frequency error
	±0.05 ppm
	±0.1 ppm
	±0.1 ppm

	Operating band unwanted emissions
	Clauses 6.6.3.1 and 6.6.3.2
	New clause 6.6.3.2x
	Clause 6.6.3.2A

	Spurious emissions; Protection of the BS receiver of own or different BS / Co-location
	-96 dBm / 100 kHz

-98 dBm for GSM
	-96+x dBm / 100 kHz

 MicroBTS (M1, M2, M3) for GSM
	-88 dBm / 100 kHz

-70/-80dBm for GSM

	Reference sensitivity level (5 MHz BW shown)
	-101.5 dBm

Table 7.2.1-1
	-TBD dBm
	-93.5 dBm

Table 7.2.1-2

	Receiver dynamic range (5 MHz BW) 

(wanted/interferer)
	-70.2 / -82.5 dBm

Table 7.3.1-1
	-TBD / -TBD dBm
	-62.2 / -74.5 dBm

Table 7.3.1-2

	In-channel selectivity (5 MHz BW)

(wanted/interferer)
	-100 / -81 dBm

Table 7.4.1-1
	-TBD / -TBD dBm
	-92 / -73 dBm

Table 7.4.1-2

	Adjacent channel selectivity (5 MHz BW)

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.5.1-3
	-TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.5.1-4

	Blocking (5 MHz BW)

(wanted/interferer)
	-95.5 / -43 dBm

Table 7.6.1.1-1
	-TBD / -TBD dBm
	-87.5 / -35 dBm

Table 7.6.1.1-1a

	Narrowband Blocking (5 MHz BW) 

(wanted/interferer)
	-95.5 / -49 dBm

Table 7.5.1-1
	-TBD / -TBD dBm
	-87.5 / -41 dBm

Table 7.5.1-1

	Blocking co-location (5 MHz BW)  

(wanted/interferer)
	-95.5 / +16 dBm

Table 7.6.2.1-1
	-TBD / -TBD dBm (TBD dBm for GSM) 
	-87.5 / -6 dBm

Table 7.6.2.1-2

(-7/-4dBm for GSM)

	Receiver Intermodulation (5 MHz BW)   

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.8.1-1
	-TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.8.1-1

	Receiver Narrowband IM (5 MHz BW)   

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.8.1-3
	-TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.8.1-4
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