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Introduction.

When the ACLR and ACS requirements for the 21 dBm UE were set, it was clear that these requirements are insufficient from a system perspective. A tightening of the requirements however is not possible with the existing state of the art in technology. It was therefore decided to study means "escape mechanisms" to minimise any negative effect on service quality.

Where are escape mechanisms required.

Highway scenario:

Second generation operators will reuse their existing antenna sites wherever possible. A UMTS cell on such a site close to the highway is likely to lead to outage areas around this site for customers in the network of a different operator on adjacent channels (5 or 10 MHz separation), as demonstrated in a contribution by Lucent (TSG RAN WG4 99-125). Even though the outage areas only make up a relatively small area, a section of the highway is likely to be part, and as customers would be driving through these outage areas dropped calls are likely.

Microcell scenario:

Operators deploy microcells to enhance system capacity and/or improve indoor coverage (from the outside). Antennas are typically mounted on walls close to streets or other areas of high numbers of users, and with low Minimum Coupling Losses. Again such a site is likely to lead to outage areas around this site for customers in the network of a different operator on adjacent channels (5 or 10 MHz separation), as demonstrated e.g. in an input by T-Mobil (TSG-RAN WG4 R4-99-323). Even though the outage areas only make up a relatively small area, it may well cover (part of) a street along the antenna, or part of a building, leading to either dropped calls or "dead zones".

In both of these scenarios the quality of the service in a network is decreased. What is very annoying for an operator is that this quality decrease is not under the operators control, as the cause of the problem is the deployment of sites (other less likely causes: increased transmit power, changed antenna radiation patterns) by another operator on a channel with 5 or 10 MHz frequency separation.

Spectrum allocation for UMTS.

Whereas most people agree that a large bandwidth would have significant benefits for operating a WCDMA network, the likely situation regarding licenses for 3 generation would give operators in a number of countries very limited spectrum.

In the following two examples of major European countries are given:

In the U.K the 2 x 60 MHz paired spectrum will be divided in 2 times 2 x 15 MHz and 3 times 2 x 10 MHz blocks.

In Germany a likely option is auctioning of 12 times 2 x 5 MHz. As a step at the end of the process the regulator would combine multiple 2 x 5 MHz blocks won by an operator to form contiguous spectrum blocks, Also an operator is likely to be allowed to return the spectrum if it is below a set minimum (e.g. if he only wins one 2 x 5 MHz block). Thus it is rather likely that one or more of the German licenses will consist of only 2 x 10 MHz.

Therefor the 3GPP specification should define escape mechanisms allowing operation of FDD already with small spectrum allocation per operator at at least the quality levels known from second generation systems.

Possible escape mechanisms.
Handover within UMTS

A handover to a different frequency, on the same or another cell, away from the frequency causing the problem could solve the problem. The degree to which this can solve the problem however depends on the spectrum allocation of an operator. If an operator only has e.g. 10 MHz a UE could only be handovered from the frequency 5 MHz away from the interfering site, to the frequency 10 MHz away. This would reduce the interference by about 10 dB, but this is not likely to solve all problems. It also means that in deploying a network, the additional frequencies have to be installed even when not (yet) required for capacity reasons.

Avoidance of "outer" frequencies for microcells.

If the outer 5 MHz on both ends of an operator´s allocation are normally avoided for cells with a low Minimum Coupling Loss, the ACLR1 (5 MHz) issues fall within the operators network, and can be handled in the network. This only is possible if an operator has sufficient spectrum allocated.

It should be noted that in border areas coordination of frequencies between operators is likely to significantly reduce the available spectrum locally available per operator. This is especially a problem in areas where 3 countries share a border, and/or where dense urban areas are located near a border. In continental Europe this will be a realistic problem, and will (locally) restrict the possibilities to use the above two escape mechanisms.

Handover to GSM (or any other system).

In those cases where the problems cannot be solved within the UMTS part of a network, a handover to the GSM band is the only solution. It seems to be a safe assumption that GSM coverage is available in the areas indicated above, and that GSM would be able to (locally and or temporarily) offer a similar service to the user.

It should be noted that a handover to GSM is also the most likely escape mechanism in border areas, and will be the means to not drop a call in urban areas going for the marginal indoor coverage UMTS is likely to provide initially to the deep indoor coverage most GSM networks offer today.

Conclusion.

A number of escape mechanisms have been shown. When an operator has sufficient UMTS Spectrum it seems possible to solve the ACLR related problems in the UMTS band. However, with limited UMTS spectrum, including the case of locally limited UMTS spectrum due to frequency coordination in border areas, a fast and reliable handover to GSM (or other systems) is required.

