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Introduction

An on-going activity within ECC PT1 relates to the development of BEM applicable to the 3,5 GHz band. The work item is as follows
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It has to be noted that the first part of the work item (assessment of the suitability of the available BEM) was carried out by ECC PT1 and the result of that assessment is contained in document ECC PT1(11)162_Annex 20. 

That document, entitled “Non suitability of the existing BEMfor the 3.4-3.8 GHz band”, proposes to develop a new Report on BEM suitable for MFCN systems including IMT for the 3.4-3.8 GHz band, taking into account the systems that are currently deployed in the band, the technology capabilities, possible future systems with bandwidths larger than 5 MHz and the agreed band plans for IMT.
The result of this assessment was forwarded to ECC (in December 2011) that endorsed the proposal of ECC PT1 to develop new BEM.

Before starting studies and simulations aiming at deriving the BEM, key questions have to be answered, such as:
· What type of base station shall be covered ? indoor/femto-type base station only ? also outdoor ? if so, what type ?

The relevant standard to consider 3GPP TS 36.104 V11.0.0 (2012-03): Evolved Universal Terrestrial Radio Access (E-UTRA) Base Stations (BS). That document contains various type of base stations relating to the bands 22, 42 and 43:

	22
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	FDD

	42
	3400 MHz 
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	43
	3600 MHz 
	–
	3800 MHz
	3600 MHz
	–
	3800 MHz
	TDD


· For the base station, the definition of scenarios is of critical importance. The scenarios will have a direct impact of the definition of BEM.
· The development of BEM should consider the agreed frequency arrangements. What duplex method should be covered ? both TDD and FDD in 3,4-3,6 GHz? If so, Two sets of BEM should be derived.
· What shall the channel bandwidth be for deriving the BEM ? 5 MHz was used at 2,6 GHz. A minimum of 10/20 MHz should be the basis for the calculations but 40 MHz may be also relevant in these bands in accordance with the assumptions made for the development of frquency arrangements.
· Do BEM for terminal have to be developed ?

I- Parameters and scenarios to consider 
a. Types of base stations
Document 3GPP 36.104 contains the unwanted emission limits for 3 different types of LTE base stations. The limits for two of them have been reproduced below:
i) Wide Area BS (Outdoor macrocell deployment):
Category B requirements are usually those applicable to Region 1

Table 6.6.3.2.1-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 4)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 6)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/1MHz.


ii) Local Area BS (outdoor microcell deployment)
Table 6.6.3.2A-3: Local Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 4)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 6)
	100 kHz 


iii) Home BS (indoor femtocell deployment)
Table 6.6.3.2B-3: Home BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 4)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, (fmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-42 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
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(Note 6, Note 7)
	1MHz 


It should be noted that for other frequency bands (e.g. 2 GHz), only macro base stations had been considered to derive LRTC. It should be noted  that the 3,5 GHz band is more likely to be used for capacity (architecture mainly based on hotspots). However, scenarios involving macros base stations (wide area BS) should not be excluded.
For the 3,5 GHz frequency band, it is proposed to study the following co-existence scenarios:

1) Outdoor macrocells (urban environment) 

a. between two wide area base stations with a 70 meters separation

b. between local area BS and Ues

2) Outdoor microcells (urban environment) 

a. between two local area base stations with a 20 meters separation

b. between local area BS and UEs

3) Indoor femtocells 
a. between two home base stations in the same room
b. between home BS & UEs

4) Between UEs
The aim is to provide a BEM per base station type.
b. Duplex mode

Both TDD and FDD has to be considered , at least for 3,4-3,6GHz, according to the frequency arrangements contained in Decision ECC(11)06. 
It is understood that there will be no mixed operation of FDD and TDD within one country. Therefore those two duplex methods are studied separetely.
c. Signal bandwidth

It is proposed to perform the co-existence study with different channel bandwdith: 10 MHz, 20 MHz, and 40 MHz (20 MHz as standard value).
II- BEM to derive

When developping BEM, ECC used to study Base Station and Terminal equipment cases (cf previous CEPT reports). 

Base Stations:

BEM should be derived for base stations. 
According to the above scenarios, therefore BEM are derived for the following equipments:

· TDD wide area BS

· TDD local area BS

· TDD home BS

· FDD wide area BS

· FDD local area BS

· FDD home BS
Terminal equipements:

As done in others relevant frequency bands where BEM has been developped, BEM should also be developped for Terminal equipment/stations.

Nevertheless, Network operators are required to connect TSs having an appropriate interface and meeting the essential requirements of Article 3 of the R&TTE Directive (in the context of spectrum masks, the relevant provision is Article 3.2, relating to harmful interference). 

In the most desirable case (that is, without operational restrictions or bilateral negotiations), the SEM for the TS relative to the nominal channel edge will be the same as the BEM relative to the block edge, or more stringent but this is not necessarily the case especially for wide bandwidth technologies (10, 15 MHz).

Therefore, there is a great interest to have SEM for TS aligned with the BEM (i.e. to have sharing conditions developed by CEPT included in HEN by standardization bodies). 

III- Assumption for the BEM derivation
a. System parameters
This list of parameters may not be exhaustive

	
	Wide area BS (Macrocell)
	Local area BS (Microcell)
	Home BS (Femtocell)

	Maximum output power
	46 dBm/10 MHz, 20 MHz, 40 MHz

(for one transmit antenna port)
	24 dBm/10 MHz ,20 MHz, 40 MHz 
(for one transmit antenna port)
	20 dBm/10MHz, 20 MHz, 40 MHz MHz 
(for one transmit antenna port)

	BS effective antenna gain GRX
	17 dBi
	6 dBi
	0 dBi

	BS feeder loss
	0 dB
	0 dB
	0 dB

	EIRP
	63 dBm/10 MHz, 20 MHz, 40 MHz
	30 dBm/10 MHz, 20 MHz, 40 MHz
	20 dBm/10 MHz, 20 MHz, 40 MHz

	Antenna height
	25 m
	6 m
	3 m

	Signal/Channel bandwidth
	10 MHz, 20 MHz, 40 MHz
	10 MHz, 20 MHz, 40 MHz
	10 MHz, 20 MHz, 40 MHz

	Noise factor
	5 dB
	13 dB
	13 dB

	N=F.k.T.B
	-99 dBm/10 MHz

-96 dBm/20 MHz

-93 dBm/40 MHz
=-109dBm/MHz
	-91 dBm/10 MHz

-88 dBm/20 MHz

-85 dBm/40 MHz
=-101 dBm/MHz
	-91 dBm/10 MHz

-88 dBm/20 MHz

-85 dBm/40 MHz
=-101 dBm/MHz

	I/N
	-6 dB
	-6 dB
	-6 dB

	Maximum level for interference at victim receiver
	IRX= -115 dBm/MHz
	IRX= -107dBm/MHz
	IRX= -107dBm/MHz

	Distance between two BS
	70 m
	20 m
	3 m

	Corresponding free space loss (assuming LOS)
	80 dB
	70 dB
	53 dB



	coupling loss due to macro BS antenna down tilt* 
	3 dB
	0 dB
	0 dB


*this parameter has to be taken into account for transmission and reception
b. Propagation model

Most of the commonly propagation models are not valid for frequency range above 3 GHz, between two wide area BS, free space propagation model can be used (a LOS situation is assumed). Further considerations/evaluations of propagation models are needed for other cases (microcells/femtocells).
IV- Way-forward proposal

It is to proposed to follow the following work plan:
1) Discussion and agreement on the scenarios, assumptions before starting the co-existence study

2) Discussion and agreement on the propagation models to be sued for different co-existence study cases

3) Analysis and simulation of intereference

a. Between BSs

b. Between BS and UE

c. Between UEs

4) Derivation of LRTC/BEM

N
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