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1. Introduction
In this document we discuss for the pico LTE BS: (1) Safety power levels, (2) Minimum coupling loss (3) Maximum output power (4) Deployment modelling and (5) Spectrum mask with respect to various input documents in the RAN4 meetings #51bis in Los Angeles and #52 in Shenzhen.

2. Safety power levels
In ‎/1/ a radiation level of 10(W/cm2 (= 6.14 V/m) is taken for the radiation safety requirement but it is not clear where this level is coming from.
Radio systems in general have to follow the safety requirements and limits for EMF (Electromagnetic Fields) ‎/2/:

	ICNIRP
	E, V/m
	H, A/m
	S, W/m2

	E.g. for LTE @ 2600 MHz
	61
	0.16
	10


and the EMC (Electromagnetic Compatibility) levels in order not to disturb other electronic devices ‎/3/:

	
	Immunity Testing for Residential, Commercial, and Light Industrial Environments (EN61000-6-1, IEC 61000-6-1)
	Immunity Testing for Industrial Environments (EN61000-6-2, IEC 61000-6-2)

	80 MHz – 1 GHz
	3 V/m
	10 V/m

	1 GHz - 2 GHz
	3 V/m
	3 V/m

	2 GHz - 2.7 GHz
	1 V/m
	1 V/m


	Medical Devices IEC
 60601 1-2 (1993)
	26–1000 MHz
	3 V/m

	Medical Devices IEC 60601 1-2 (2007) Non-Life-Supporting e.g. hearing aids
	80 MHz – 2.5 GHz
	3 V/m

	Medical Devices IEC 60601 1-2 (2007) Life Supporting  e.g. active implantable medical devices
	80 MHz – 2.5 GHz
	10 V/m


The maximum EIRP in dBm as a function of the electric field strength in V/m at a LOS distance of R meter can be calculated by: 
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Considering: 

· 1 V/m at 2 meter distance the maximum EIRP would be ~21 dBm 

· 3 V/m at 2 meter distance the maximum EIRP would be ~30 dBm.

3. Minimum coupling loss

In the RAN4 #51bis meeting in Los Angeles the following text proposal for the Minimum Coupling Loss (MCL) was approved ‎/4/: “Pico Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss (MCL) equal to 45 dB” for the 2GHz Band.

· At the RAN4 #52 meeting in Shenzhen Huawei presented a paper ‎/5/ showing that a MCL of 58 dB may be needed in order to prevent blocking of uncoordinated UEs. 

· Considering LTE UE saturation level of -25 dBm (TS 25.101) with the current pico LTE max output power of 24 dBm (for one transmit antenna port, ‎/6/) the MCL needed would be 49 dB.

· In TR 25.951 for UTRA the MCL value is given as: MCL = free space path loss – antenna gain + body loss with MCL = 44.27 dB (2 m) – 0 dBi + 1 dB = 45.27 dB.

The MCL in general should be based on statistical data (e.g. 95 or 99% CDF value) for the different bands of interest. This should consider:

· Pico BS location (e.g. office and minimum distance to user)

· Antenna gain at pico BS (inbuilt or external antennas)

· Antenna gain of UE and bodyloss (for mobiles and data cards), which should be connected to TS 25.144 “User Equipment (UE) and Mobile Station (MS) over the air performance requirements”

4. Maximum output power

In the RAN4 #52 meeting in Shenzhen the pico BS maximum output power was approved ‎/6/:

· < + 24 dBm (for one transmit antenna port) 

· < + 21 dBm (for two transmit antenna ports)

· < + 18 dBm (for four transmit antenna ports)

These values as we understand are mainly aligned to the UTRA pico BS value which is ( + 24 dBm for local area BSs (TS 25.104).

Pico BSs are mainly (only) used in-buildings. For pico 2G/3G BSs the following are the main antenna system scenarios:

· Internal antenna (0 dBi)

· External antenna directly attached to the pico (e.g. 5.2 dBi)

· Distributed antenna system with up to about 4 antennas 

Depending now on the pico BS scenario, safety level and MCL the output power of 24 dBm as defined in ‎/6/ may be not sufficient. 

5. Deployment modelling

In the RAN4 #52 meeting in Shenzhen the parameters for the pico deployment modelling ‎/7/ were approved. For the macro cell and pico cell the carrier frequency and system bandwidth assumption are 2000 MHz and 10 MHz, respectively.

We suggest that Band 7 (2600 MHz) should be included to the indoor simulation scenarios considering 20 MHz for the system bandwidth as especially for indoor heavy data traffic can be expected.
6. Spectrum mask

At the RAN4 #52 meeting in Shenzhen Huawei presented a paper on “Operating band unwanted emissions for LTE Pico NodeB”, ‎/8/. We believe any change in the spectrum mask for the pico BS should be based for Category B on the Option 2 as discussed in document R4-093452, ‎/9/
7. Summary
The following points for the pico LTE BS should be considered:

· Safety levels should be more clearly specified. In the last meeting it was not clear where the maximum radiation level of 10(W/cm2 is coming from.

· The MCL should be reconsidered, as there seems to be no agreement from different input documents at the last two meetings.

· The maximum output power as currently defined is questionable.

· The modelling should also consider Band 6 (2600 MHz) and a 20 MHz system bandwidth

· Any emission mask change for Category B should be based on Option 2
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