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JUSTIFICATION ON THE NON-SUITABILITY OF THE EXISTING BEM FOR THE 3.4-3.6 GHZ BAND
In 2004 ECC adopted Recommendation ECC(04)05 on “Guidelines for accommodation and assignment of Multipoint Fixed Wireless systems in frequency bands 3.4-3-6 GHz and 3.6-3-8 GHz” and in 2007 Decision ECC(07)02 on “availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA)”. In 2008 the BEM contained in ECC Recommendation (04)05 were included in the European Commission Decision 2008/411/EC (on the harmonisation of the 3 400-3 800 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community).
WRC-07 identified the band 3.4-3.6 GHz for IMT, so ECC PT1 developed possible band plans for MFCN systems including IMT. ECC is about to approve ECC Decision (11)HH which contains the band plans but not any BEM, because ECC PT1 still has the task to assess the suitability of the BEM contained in ECC Recommendation (04)05 for the systems covered by ECC Decision (11)HH.
ECC PT1 analyzed the existing BEM contained in ECC Recommendation (04)05, which were developed for PMP FWS systems in 2004 and concluded that it is not suitable for the introduction of MFCN systems including IMT in the 3.4-3.6 GHz band, due to the following reasons:

· The BEM available have been designed to ensure co-existence between PMP FWS applications only.
· The BEM were derived with the assumption of an internal guard band (half a channel width).
· The effect of blocking was not considered for establishing the BEM (which may lead to more stringent masks).
· The BEM may not even be suitable when PMP FWS are based on adjacent TDD blocks.
· The BEM is developed under the assumption that a high gain antenna causes less interference than a low gain antenna. While that might be appropriate for Fixed Wireless Systems, it is certainly inappropriate for MDCN systems.
· The ETSI SEM (for band 7/38…) do not allow an operation to fit to the BEM. It is anticipated that the SEMs of IMT-Advanced systems would not allow an operation to fit the BEM of the ECC Recommendation (04)05 as well (due to their large bandwidths).
· The existing 3.5 GHz BEM is justified in cases, where there is no commonly agreed band plan and maximum flexibility is needed (like the case of BWA deployments). When band plans are available and adopted, there is no need for the unnecessarily tight BEM but it should be adjusted to the more harmonized conditions in order to facilitate affordable equipment, maximise the spectrum efficiency (e.g. by reduced guard bands) and thus maximise the available amount of spectrum.

The technical details to the conclusions can be found in the annex.
ECC PT1 proposes to develop a new Report on BEM suitable for MFCN systems including IMT for the 3.4-3.6 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.
ANNEX
1- Technical conditions for PMP FWS base stations (extracted from Recommendation ECC(04)05 – Annexes 2 and 3) 

a. Maximum EIRP, defined in Annex 2

The following paragraphs have been extracted form Annex 2:

“Maximum EIRP density limits are set by administrations in their national licensing conditions in order to define pfd levels for co-ordination distances between different geographical areas or for cross-border agreements or sharing with other services. Transmit output power and EIRP levels for Multipoint FWS systems are more driven by trade-offs between the required service coverage and other operational considerations. EIRP density depends also on the system bandwidth that in modern PMP FWS might be flexibly changed.”
Maximum EIRP within a block:

	Station Type
	Max EIRP spectral density
(dBW/MHz)

	
	(Including tolerances and ATPC range, Note 1)

	Central Station (CS)
(and Repeater Station(RS) down-links)
	+23
Note 2

	Note 2: CS EIRP density value given in the table is considered suitable for conventional 90 deg sectorial antennas. Administrations may consider to adjust this value if other type of antennas are used (e.g. decrease the limit for omni-directional antennas, or increase when narrow-sector or adaptive antennas are used)


“For further enhancing the efficiency, administrations may allow operators to apply mutual co-ordination at the block edge and at the service border edge for potential further relaxation of the above EIRP limits, depending on requirements for protecting other services or systems, such as PP FS. This could be reached, for instance, by taking advantage of mitigation techniques such as the shielding effect, limiting the height of Central Stations, or for stations that are located far from the service area boundary.”

b. Reference Block Edge Mask, defined in Annex 3

The following paragraphs have been extracted form Annex 3:

“The block edge mask given in this annex was developed to ensure co-existence between PMP FWS applications only; different considerations would be required where the adjacent system is not a PMP FWS system, but for example ENG/OB or other.”

“The floor level in the mask provided in this annex has been based on co-existence studies reported in ECC Report 33; where the PMP FWS co-existence studies were mostly made with statistical tools and assumptions of typical radio systems, their deployment and service performance objectives. The reference points of the transition slope were chosen based on consideration of practical filters and various modulation envelopes. These studies and considerations may be subject to refinement as operational experience and system characteristics evolve. Therefore the block edge mask based upon these studies may also be subject to refinement.”

“Emissions from one operator’s frequency block into another operator’s frequency-adjacent block will need to be controlled. This was done in few other frequency bands by establishing fixed guard bands between the assignments. However, taking due account of the possible variety of broadband systems considered in this recommendation, different network and service requirements, and considering the expected broadening of the required bandwidth, it would be impossible to uniquely and efficiently set such guard bands and it is recommended that coordination and interference mitigation techniques be implemented between operators.”

“Also adjacent block receiver rejection concurs to a reduced interference scenario, however the study in Report 33 did not consider the effect of receiver selectivity since the technology neutrality assumption did not allow deciding on its typical parameters. Therefore it is not in the scope of this recommendation to set limits for it; nevertheless it is expected that ETSI standards will adequately cover the issue.”

“It should be also noted that when TDD or mixed FDD/TDD systems are placed in immediately adjacent blocks, the probability of occurrence of worst cases of interference between CSs is quite higher than in situations where only FDD are deployed. Therefore, even if the mask proposed in this annex would offer a suitably low probability of interference for such cases, when TDD systems are concerned additional mitigation techniques (geographic separation of stations, natural/physical shielding, etc) and/or additional co-ordination (including networks synchronisation) between operators should be implemented as far as possible.”

Definition of the block edge mask:
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	Frequency offset break points

for the CS mask
	Definition

(% of the size of the assigned block, Note)

	A
	20%

	B
	35%


Note: X% of the smaller of adjacent blocks, if blocks are of unequal size
Figure A3: Central Station Block Edge Spectral Density Mask

	Frequency offset
	CS Transmitter Output Power Density Limits

(dBW/MHz)

	In-band (within assigned block)
	See Annex 2

	ΔF=0
	-36

	0<ΔF<A
	-36 - 41·(ΔF/A)

	A
	-77

	A<ΔF<B
	-77 - 12·((ΔF-A)/(B-A))

	ΔF≥B
	-89


Table A3: Tabular description of Central Station Block Edge Spectral Density Mask

2- ETSI requirements for LTE
The relevant document to consider is ETSI EN 301 908-14 V5.2.1 (2011-05): Evolved Universal Terrestrial Radio Access (E-UTRA) Base Stations (BS).

It should be noted that the bands 3400-3600 MHz and 3600-3800 MHz are not yet part of the E-UTRA Base Station operating bands ; see table 1-1 of that document, copied below:

	E-UTRA band
	Direction of transmission
	E-UTRA Base Station operating bands

	1
	Transmit 
	2 110 MHz to 2 170 MHz

	
	Receive 
	1 920 MHz to 1 980 MHz

	3
	Transmit 
	1 805 MHz to 1 880 MHz 

	
	Receive 
	1 710 MHz to 1 785 MHz 

	7
	Transmit 
	2 620 MHz to 2 690 MHz 

	
	Receive 
	2 500 MHz to 2 570 MHz 

	8
	Transmit 
	925 MHz to 960 MHz 

	
	Receive 
	880 MHz to 915 MHz 

	20
	Transmit 
	791 MHz to 821 MHz

	
	Receive 
	832 MHz to 862 MHz

	33
	Transmit and Receive
	1 900 MHz to 1 920 MHz

	34
	Transmit and Receive
	2 010 MHz to 2 025 MHz

	38
	Transmit and Receive
	2 570 MHz to 2 620 MHz


The closest E-UTRA band from the 3,5 GHz band is band 7 (and 38). The comparison between the ETSI mask and the CEPT BEM has been made on that basis.

a. EIRP defined by ETSI in band 7 and 38

ETSI currently defines no in-band EIRP limit, nor output power values.

b. Spectrum Emission Mask for band 7 and 38

The following tables were extracted from document ETSI EN 301 908-14. Three different types of base stations have been defined: wide area, local area and home.

Table 4.2.2.2.2-3: Wide Area BS operating band unwanted emission limits
for 5 MHz, 10 MHz, 15 MHz and 20 MHz channel bandwidth (E-UTRA bands 7 and 38)

	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	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)
	-12,5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10,5 MHz ( f_offset < f_offsetmax 
	-15 dBm (see note)
	1 MHz 

	NOTE:
The requirement is not applicable when (fmax < 10 MHz.


Table 4.2.2.2.4-3: Local Area BS operating band unwanted emission limits for 5 MHz, 10 MHz, 15 MHz and 20 MHz channel bandwidth
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	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)
	-35,5 dBm
	100 kHz

	10 MHz ( (f ( (fmax
	10,05 MHz ( f_offset < f_offsetmax 
	-37 dBm (see note)
	100 kHz 

	NOTE:
The requirement is not applicable when (fmax < 10 MHz.


Table 4.2.2.2.5-3: Home BS operating band unwanted emission limits for 5 MHz, 10 MHz, 
15 MHz and 20 MHz channel bandwidth

	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0,05 MHz ( f_offset < 5,05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5,05 MHz ( f_offset < 10,05 MHz
	-40,5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10,5 MHz ( f_offset < f_offsetmax 
	
P – 52 dB, 2 dBm ≤ P ≤ 20 dBm


-50 dBm, P < 2 dBm

(see note)
	1 MHz 

	NOTE:
For Home BS, the parameter P is defined as the aggregated maximum power of all transmit antenna ports of Home BS.


Note: for home BS, with frequency offset ≥ 10 MHz, an output power of 20 dBm has been chosen for the purpose of this contribution ; the corresponding minimum requirement is therefore -32 dBm/MHz.

3- Analysis of these technical conditions

a. Maximum EIRP

As there is no value specified in the ETSI harmonised standard, the comparison with the value mentioned in the CEPT Recommendation is not possible. However, a short analysis is provided below:

The EIRP value as contained in Recommendation ECC(04)05 = 23 dBW/MHz=30 dBW/ 5 MHz=60 dBm/5 MHz

This value is similar to what would be expected for a macro base station (also in the order of 60 dBm/5 MHz).

Conclusion: the maximum EIRP (in-band value) set up in Recommendation ECC(04)05 is compatible with typical in-band EIRP mobile deployments.

b. BEM versus SEM

· The three following figures show the comparisons of BEM and SEM for BEM based on a 5 MHz block assignment, as well as 10 MHz and 20 MHz. 
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	10 MHz
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	20 MHz
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It can be seen from the above figures that the SEM exceed the BEM for any value of block assignment.
4- ETSI requirements for BWA

The relevant document to consider is ETSI EN 302 774 V1.1.1 (2011-05): Broadband Wireless Access Systems (BWA) in the 3 400 MHz to 3 800 MHz frequency band (Base Stations).

Taking the same approach to compare the SEM of BWA and the current given BEM for the 3.4-3.6 GHz band, the conclusions are the same as described in the section 3b.
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