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This contribution has been submitted to the cross border correspondence group (24/02/12) –see relevant ECO forum section
Germany submitted a proposal in document ECC PT1(11)146 for the five ECC recommendations on cross border coordination (ECC/REC/(11)05, ECC/REC/(11)04, ECC/REC/(08)02, ECC/REC/(05)08, ERC/REC/(01)01) to be merged into a single recommendation. 
As a result of various ECC and EU decisions, all of these frequency bands are no longer made available for predefined transmission systems. On the contrary, there should be a choice of systems and services. Reference is therefore made to MFCN (Mobile Fixed Communication Network) systems. The flexibilisation of frequency bands and the increasing number of new transmission systems and services which are crowding onto public markets mean that radio frequencies in these bands are becoming ever more scarce and an increasingly valuable economic good for every single ECC member country. For this reason it is essential to establish equitable use of all frequency bands which guarantees full coverage for a country's population by the transmission systems operated in that country. In order to ensure that member countries which only use innovative transmission systems and services at a later point in time are not disadvantaged there must be a guarantee that later use in a particular country is not obstructed by strong overspill from neighbouring countries.
With this in mind the intention behind the proposal is also to create a generally valid recommendation in which new frequency bands can be integrated in the future to the extent that these are envisaged for MFCN systems. A comparison of the five existing recommendations reveals inconsistencies (e.g. x km lines for 800 MHz and 900 MHz). These inconsistencies should be resolved. The basic principles should be the same for all frequency bands. This will only be possible if objectives are set before a harmonised recommendation is drafted. The draft negotiations could easily break down if such generally accepted objectives are not defined.
The following key objectives have therefore been identified for discussion in order to guarantee equitable access to the frequency resources. 
· Radio compatibility

· Comparable access probability 
· Restricted depth of penetration into neighbouring countries

· Bilateral and multilateral agreements

· Protection of existing rights

These main objectives should also be referred to briefly in the preamble to the new recommendation.

1. Radio compatibility

In the past the main focus was on radio compatibility. 
Over 10 years ago, narrow-band systems were used for the most part. A co-channel protection ratio substantially higher than 0dB was needed to protect these systems from interference. This meant that equal frequency operation was not possible on the border between two networks. Preferential frequency tables were therefore agreed between neighbouring countries.
This situation changed with the launch of wideband systems (CDMA and UMTS) and the related theoretical studies (refer to documents ECC PT1(09)006 and ECC PT1(09)121). If at least one of the two networks adjoining a border is a wideband system with a frequency reuse factor of "1", overlapping coverage with only a slightly lower transmission rate on both networks is possible. This allows equal frequency use on both sides of the border. 
The more similar the systems are, the more likely interference is to occur in the synchronisation. Conversely, this means that different systems only need to be restricted in one parameter (e.g. field strength) at the border while identical systems must also differ in terms of codes or the frequencies they use near the border. This is why codes, frequencies or other factors which would allow identical transmission modes to be separated from each other in the future must be allocated based on the scheme in ERC/REC/(01)01. This allocation will avoid incompatibilities at the points of transition from two country to three country relationships.
The path loss is the same in downlink as in the uplink. The compatibilities and incompatibilities are thus similar too. This is why threshold values for coordination are only specified for the downlink, in other words for fixed stations.
The compatibility conditions referred to above only apply, however, if both systems are operated in the frequency division duplex [FDD] mode. If just one side operates a frequency simplex system (eg time division duplex [TDD]), it is no longer possible to achieve interference-free coverage overlap without allocating frequencies. This might entail accepting that some areas are not covered, unless the transmission modes are identical and the networks synchronised with each other. For this reason, TDD systems should not be allowed to provide coverage near to state borders without the additional participation of the affected network operators and administrations. This should apply in particular to TDD applications in duplex bands.
The considerations below only relate to frequency division duplex systems.

2. Equal access probabilities

In the days of narrow band systems the spectrum was divided up equally between neighbouring countries in preferential frequency tables. This had to change with the introduction of wideband systems given the impossibility of splitting up the few wideband channels. Nonetheless, considerations of equity meant that the radio networks of neighbouring countries must have the opportunity of extending their coverage up to the relevant national border and of obtaining equal access probabilities.
Theoretical studies have shown (as suggested in Section 1.) that even where different transmission modes are used the access probabilities are comparable (not identical) if both sides comply with the same field strength values (relating to a wideband channel) at the network border and at least one of the two adjacent networks uses a frequency reuse factor of "1". 
The field strength value to be defined at the border for this purpose must allow system neutrality and an appropriate data rate. The potential data rate grows with the field strength. This is limited, however, by the field strength of the neighbouring network. If the threshold value is too high, the network operator is forced to increase its station density at the network border in order to ensure that it overcomes higher levels of potential interference. The threshold value at the border should therefore fluctuate within a reasonable window (between 25 dB and 30 dB above the thermal noise at the antenna input of the user's mobile device at 3 m above ground).
Even if, in particular cases, there are different access probabilities for a certain frequency configuration and a particular point in time, the now large bandwidth of multiband-subscriber terminals will continue to guarantee equal access probabilities for the customer.
3. Restricted depth of penetration into neighbouring countries

Frequency assignments are sovereign acts of state. A country can only assign frequency in its own sovereign territory. Radio coverage may not be provided to stretches of neighbouring countries without the latter's agreement. 
Another aspect is that a domestic customer has the right to expect not to pay higher fees as a result of foreign radio networks.

Although radio waves do not, of course, simply come to a standstill where a line has been drawn on a map, their field strength diminishes the further away they are from the transmitter.
For this reason both the depth of penetration into the neighbouring country and the field strength permissible at the border must be limited. This is already taken into account in current recommendations in the form of an x km line beyond the national border at which a lower field strength must be complied with than on the border itself. This stipulation influences how profitable it is to operate radio stations near the border. It is therefore in the interest of the network operators, if not usually in that of the customers in the affected neighbouring country, to obtain the greatest possible depth of penetration into the neighbouring country. This means that the number of subscriber terminals within a particular radio cell can be increased and that higher fees can be taken by charging international surcharges per call.
While national administrations have the task of ensuring that radio networks are profitable - this is only for overall economic reasons. Consumer protection plays an important role in this context. Just as in the health sector or in other product areas, the interests of citizens must be safeguarded and citizens themselves protected from damages. Appropriately economic criteria imply optimisation for all those involved. For this reason determining the depth of penetration into the neighbouring country is primarily a task for the participating administrations.
When weighing up the penetration depth in terms of consumer protection and economic profitability of radio networks it is important to point out that work is being done here on a recommendation and not a decision. Administrations which use this recommendation as the basis of later agreements should be aware that they can also deviate from the values of this recommendation. Appropriate depths of penetration may vary at the different national borders depending on population density in each case. This means, for example, that greater depths of penetration may be acceptable at the borders of geographically big eastern European countries than in the densely populated border areas of central Europe. Any administration is therefore free to conclude bilateral or multilateral agreements with their respective neighbouring states in which values which deviate from those in this recommendation have been agreed.
However, as most national borders are located in central Europe, the values in this recommendation should reflect the reality of these borders.

The specific values for the field strengths and the x km line were - as a result of the interests involved, as discussed above - always subject to dispute and are not consistent in the different recommendations which should now be merged. 
As the average cell radiuses differ for the different frequency bands (high frequencies = smaller cell radiuses; low frequencies = larger cell radiuses), the distance between the x km lines and the borders should also depend on frequencies. The suggestion that it would be less work to calculate using a single 6 km line, for example, for all frequency bands is not really convincing from a technical point of view. Different x km lines are only created once and this does not add significantly to the overall work involved in assessing border coordination.
Depending on the frequency-related reduction in field strength per distance decade there is a quite specific distance for a radio station from the border at which both limits (to the border and to the x km line) are complied with. If the distance of the radio station to the border is smaller than this distance, it is only the field strength value at the border which limits the radio station. If the distance is greater, the station parameters are limited by the field strength at the x km line. If the field strength limit is higher than thermal noise, the depth of penetration into the neighbouring country increases beyond the x km line. For this reason the field strength limit at the x km line should correspond to the thermal noise at the antenna input of the user's mobile at 3 m above ground.
If a country allows subscribers fixed operations with the installation of a directional antenna, this can increase the cell radius of its own network operator. At the same time, it also reduces the influence of any possible foreign stations beyond the national border. This may be regarded as a reason why the field strength value on the x km line does not necessarily have to be beneath the thermal noise referred to above for mobile devices.
4. Bilateral and multilateral agreements

In order to secure coverage with equal access probabilities from both sides of the border knowledge is needed of the system in operation in the neighbouring country. This means that the administrations must exchange information on and make corresponding arrangements concerning transmission modes, despite the operator's freedom as regards systems and services. This has also been done in the past. Administrations have also supported operator agreements in the past to boost radio compatibility.
For consistency reasons parts of a new recommendation for all public mobile communications bands will certainly contradict previous recommendations. As the existing bilateral and multilateral agreements were often concluded on the basis of previous recommendations, these recommendations should only be adapted to the new recommendation if this is necessary for technical reasons. This may be the case if there is a system change in a particular country. The new recommendation should not lead to effective and functioning agreements just being changed for appearances' sake (for the principle which applies here, refer to the protection of existing rights argument in the following section).
5. Protection of existing rights

In general the principle of existing rights applies. It is suggested that reference should be made in the new recommendation to the protection of existing rights. This should be subject to bilateral or multilateral arrangement (only where needed, in the case of contradictions or at the request of a contracting partner).
This is explained below using the example of the changeover from GSM to UMTS in one country, while GSM continues to be operated in the neighbouring country.

To date parity has been guaranteed by the allocation of preferential frequencies between two adjacent GSM networks. Based on the recommendations for GSM, no field strength limit applies at the national border when using own preferential frequencies; a limit does apply at the 15 km line, however. If the neighbouring country changes over to UMTS and thereafter respects two field strength limits (on the border and on the x km line), this network must expect restrictions directly on the national border from particular neighbouring GSM cells if the older GSM stations enjoy protection of their existing rights. On the other hand, the obligation which only allows the GSM network to use its own preferential frequencies on the national border no longer makes any sense (if the number of GSM channels used in a frequency reference block remains the same). The influence on UMTS then no longer depends on whether the network's own or the other network's preferential frequencies are used. Both cause interference to the same extent. UMTS does not use previous preferential frequencies either.
If agreement is reached after discussing these objectives, effort should be made to draft the new recommendation with the corresponding values. 
The following conclusions therefore apply:

· The following inconsistencies should be resolved

· All parameters must be made system neutral

· (As is the case to date) field strength limits should only be stipulated for downlink (fixed stations)

· Field strength limits should be stipulated consistently in line with frequencies

· Field strength limits at the border should be selected to ensure a balanced relationship between appropriate data rates and anticipated interference (e.g. 25 dB to 30 dB over the thermal noise)

· x km lines should be staggered according to frequency

· Limit field strengths on the x km lines to thermal noise

· Define additional separation criteria for equal adjacent systems (e.g. according to the distribution of code groups in Rec. 01-01)
· Define rules for FDD and TDD systems

· Protection of existing interests should be guaranteed (with reference to the possibility of bilateral or multilateral agreements).

General stipulations:

· The recommendation should be brief and concise.

· It should consist of as few cross-references as possible to make it easier for readers to use.

· It should, however, include a brief description of the objectives as a preamble.
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