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Dear Ola,

ECC PT1 thanks Project Team FM52 for the information on its on-going activities with regard to the tasks to develop harmonized implementation measures for MFCN, including least restrictive technical conditions (LRTC), and on cross border coordination between MFCN networks in the band 2300-2400 MHz.
ECC PT1 invites FM 52 to consider the following issues: 
· The difference in free space propagation loss between 2300 MHz and 2500 MHz is ~0.7 dB. This difference will cause an additional sensitivity degradation of ~0.1 dB for the MCFN system. ECC PT1 would agree, as a starting assumption, that this additional degradation is small enough to allow the TDD BEM from the 2.5 GHz band to be applied to the 2300-2400 MHz band. The embedded file includes the 2.5 GHz TDD BEM as described in CEPT Report 19, ECC Report 131 and EC Decision 2008/477/EC. 
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· Moreover, ECC PT1 is currently working on the following items:
· LRTC for the 3400-3800 MHz band. This work also includes LRTC for micro and pico/femto networks which may be somewhat different from the Macro network conditions. ECC PT1 will also investigate the issue of Terminal Equipment in this context. 

· A report on the practical guidance for TDD network synchronization.  This report is currently being progressed via correspondance.
· Cross border parameters for the 3.4 – 3.8 GHz frequency range.  ECC PT1 have not yet undertaken extensive studies on TDD cross border co-ordination and have so far taken a cautionary approach to avoid base station to base station interference.  The relevant extract from ECC Recommendation (11)05 (Annex 2) for 2.6 GHz is:

“Stations of MFCN systems may be operated without coordination if the mean field strength produced by the cell (all transmitters within the sector) does not exceed the value of 21 dBµV/m/5 MHz at 10% time, 50% of locations at 3 metres above ground level at the borderline.
If TDD is in operation across both sides of a border and is synchronised across the border then field strength levels such as those in Annex 1 may be applicable.  Field strength levels should be agreed on a bi-lateral basis.”

ECC PT1 will keep FM52 informed on the progress of this work and ECC PT1 is looking forward to cooperating further on these matters with FM52. For information, the next meeting of ECC PT1 will be held from 14 to 18 of January 2013.

With best regards,

Didier Chauveau

ECC PT1 chairman
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2.6 GHz TDD BEM

Base station mask


Two masks were defined for the 2.6GHz band, restricted BEM and unrestricted BEM (reference: CEPT Report 19 and EC Decision 2008/477/EC). If two adjacent TDD network operates in the same geographical region and without synchronizing of their down- and up-links is there a potential risk of large BS to BS interference. This can be solved with additional filtering added to transmitters and receivers. But this will also require a separation in frequency, i.e. a guardband, to allow the filter roll-off. The restricted BEM, with reduced EIRP and with an allowed higher interference level from the adjacent TDD operator, was design for usage in the needed guardbands. However, if the two TDD networks are synchronized, both networks having same UL/DL ratio and appears simultaneously is there no need for the restricted BEM.


The BEM consists of three parts, one for the in-block (within own channel) EIRP and two for the out-of-block (outside own channel) EIRP. These are a baseline EIRP level that starts 5MHz outside the own channel block edges and a block specific requirement for the first 5 MHz outside the edges.

The allowed in-block EIRP are +61dBm/5MHz (+68dBm/5MHz allowed on national basis) for the unrestricted BEM and +25dBm/5MHz for the restricted BEM.


Out-of-block BEM for synchronized TDD networks


Synchronized TDD networks has an out-of-block EIRP BEM outside own channel block edge according the below table and a baseband EIRP level of +4dBm/MHz.


		Offset from relevant block edge

		Maximum mean EIRP



		Start of band (2 500 MHz) to – 5 MHz (lower edge)

		Baseline requirement level



		– 5,0 to – 1,0 MHz (lower edge)

		+ 4 dBm/MHz



		– 1,0 to – 0,2 MHz (lower edge)

		+ 3 + 15(ΔF + 0,2) dBm/30 kHz



		– 0,2 to 0,0 MHz (lower edge)

		+ 3 dBm/30 kHz



		0,0 to + 0,2 MHz (upper edge)

		+ 3 dBm/30 kHz



		+ 0,2 to + 1,0 MHz (upper edge)

		+ 3-15(ΔF – 0,2) dBm/30 kHz



		+ 1,0 to + 5,0 MHz (upper edge)

		+ 4 dBm/MHz



		+ 5,0 MHz (upper edge) to end of band (2 690 MHz)

		Baseline requirement level





 Where: ΔF is the frequency offset from the relevant block edge (in MHz).

Out-of-block BEM for unsynchronized TDD networks


For the un-synchronized case is the baseline level changed to -45dBm/MHz and the restricted channel/block introduced. The restricted channel is needed between two adjacent unsynchronized networks unrestricted channels. The unrestricted channel out-of-block BEM requirements are given is same table as in the synchronized case, but with a different baseline level. The restricted channel out-of-block BEM requirement towards an adjacent network is the baseline level (-45dBm/MHz). A national regulator may set other limits (one example is given in CEPT Report 19, Annex 4 chapter A.4.4.3). The baseline level (-45dBm/MHz) also applies between non-adjacent unsynchronized TDD networks operating within same frequency band.

Terminal station mask


CEPT Report 19 and EC Decision 2008/477/EC only specify the terminal in-block power limits. In ECC Report 131 an analysis exists of terminal out-of-block requirements. It is also stated ion ECC Report 131 that analysis is performed without any consideration whether this is feasible or not to be implement in the terminals.

Out-of-block BEM for unsynchronized TDD networks


ECC Report 131 used a number of approaches to calculate the out-of-block BEM. Below are a summary of the approaches:


· A deterministic approach for terminal-terminal interference using receiver desensitization as degradation criteria (1(3) dB desensitization when terminals are separated 4(2) m). With regard to the link budget, a BEM baseline level of -51dBm/5MHz is calculated.


· A stochastic approach which accounts for the statistical likelihood of terminal-to-terminal interference in the calculation of the terminal out-of-block BEM. Terminal BEM baseline level is calculated subject to the requirement that a terminal serviced in an urban macro-cell is desensitized by up to 3 dB with a probability of up to 5%, given that it is located in a hotspot of interfering terminal stations. Accordingly, based on this stochastic approach: 
a) where probability of collision between victim and interferer packets cannot be taken into account, a BEM baseline level of -27dBm/5MHz can be justified.
b) And furthermore, where probability of collision between victim and interferer packets can be taken into account, as it would be the case for two packet-based mobile broadband systems, a BEM baseline level of -15.5dBm/5MHz can be justified.

· A second stochastic approach, the impact of terminal-to-terminal interference on the victim terminal’s downlink throughput is evaluated for the same geometry and similar parameters as in (b) above, assuming a spectrum emission mask of the interfering terminal stations which is upper-bounded by the BEM baseline level of -15.5dBm/5MHz. This second study concludes that, subject to this BEM baseline level, the degradation in the downlink throughput is not significant.


Note that ECC Report 131 deals with the link between the terminal station BEM and the spectrum emission mask (SEM) of a terminal station. It is noted that the BEM concept does not in itself define the means by which the terminal stations in an operator’s network meet the BEM5. The easiest way to comply with the BEM (at least in regulatory terms) is for the equipment to inherently meet the BEM when the channel edge is aligned with the block edge.


However, operators are entitled to use equipment (or in the case of terminal stations, allow the equipment to connect to their network) that does not inherently meet the BEM, provided that they ensure that the BEM is complied with. In this case, compliance could be achieved by an offset of the nominal channel edge away from the block edge so that the SEM of the equipment falls within the BEM. The operator can apply this approach to both base station and terminal station transmissions, because their operating frequency is under the control of the network. Compliance could also be achieved by reducing the transmit power of the terminal station as might be expected for cells using base stations with antennas placed indoor or with low antenna height.


One important possibility is also for operators in adjacent blocks to reach a bilateral agreement to use a different mask at the block edge. This could exploit some additional characteristic related to a particular radio technology or for specific conditions of deployment networks.


