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1     Introduction
During this spring there has been decent progress in the LTE work. Still, we see some serious threats both concerning the time plan and the ultimate success of the LTE system.
Lacking well defined deployment scenarios we are again designing a system that shall fit everywhere. It has been said before, we are designing a system with far…

· too much flexibility.
Further more there is

· too much focus on extreme performance targets
at the expense of cost and complexity considerations.
Obviously the LTE system shall 
· provide a significant improvement compared to today’s systems 

but the competitiveness of the LTE system relies on

· balancing performance and complexity

to reach

· a lower bit transport production cost

than other systems, rather than reaching the highest peak data rate, or spectrum efficiency, at any cost.
If we don’t control the terminal complexity, terminals 
· will be available too late

· will be too expensive

· and will consume too much power.
So – all this is easily said, but what do we do about it?
We propose to move away from “one size fits all” and divide LTE into two modes or phases, to be used in different spectra and each optimized for different deployment scenarios.

2     Spectrum bands and bandwidths

The LTE specification is supposed to support all UMTS spectrum bands and an extremely flexible bandwidth [1.25, 1.6, 2.5, 5, 10, 20MHz]. This flexibility is very costly (see e.g. [1]).

What are we going to use all this flexibility for then?

We can see two types of deployment scenarios

1. Very high capacity and user throughput in hotspots/urban/suburban areas
For this purpose we use
· spectrum bands at higher frequencies (above 1.7GHz) where there is more spectrum available
· large bandwidths, to reach high user throughput and spectrum efficiency

2. Good coverage for high (but not as high as in scenario 1) user throughput in rural areas
For this purpose we use

· spectrum bands at low frequencies to get good coverage

· narrow bandwidths to fit into narrow spectrum allocations and allow frequency planning

Thus we can reduce complexity by

· restricting the use of the narrow bandwidths to spectrum bands at low frequencies, and

· restricting the use of the large bandwidths to spectrum bands at high frequencies
Further more, the granularity [1.25, 1.6, 2.5] for narrow bandwidths is not needed. One narrow bandwidth should be selected, small enough to allow frequency planning in narrow spectrum allocations, e.g 1.25MHz (or 1.6 MHz).
Large bandwidths make amplifiers costly and power consuming. To limit this problem we should remove the 20MHz option.

Table 1: Proposed channel bandwidths for E-UTRA

	Operating band
	UL/DL Frequency (MHz)
	Channel bandwidth (MHz)

	I
	1920-1980/2110-2170
	5, 10

	II
	1850-1910/1930-1990
	5, 10

	III
	1710-1785/1805-1880
	5, 10

	IV
	1710-1755/2110-2155
	5, 10

	V
	824-849/869-894
	1.25 (or 1.6)

	VI
	830-840/875-885
	1.25 (or 1.6)

	VII
	2500-2570/2620-2690
	5, 10

	VIII
	880-915/925-960
	1.25 (or 1.6)


3     Low output power BS class

So far in the LTE work very little thought has been directed towards the question how to reduce the costs. We believe that a key component here, could be to have a low output power BS class. Combined with the distributed RAN architecture, that 3GPP has settled on already, we believe that this could allow for a low-cost local area BS  (or access point) that “could be housed in a pizza box”.
Thus, we propose two BS output power classes to be used at high frequencies (above 1.7 GHz)
· a “conventional” high output-power BS (43dBm), similar to the GSM BTS and UTRAN Node B;

· a low-output power BS (30dBm) for local deployment and designed for low cost.

The use of the two BS classes in the same geographical area and on the same frequency need to be supported.
4     Conclusions and proposals

We propose to move away from “one size fits all” and divide LTE in two modes or phases, to be used in different spectra and each optimized for different deployment scenarios.
· LTE-1 Optimized for high capacity and user throughput, 5MHz/10MHz bandwidth at high frequencies (above 1,7GHz)
· LTE-1A Low cost – low output power BS for hotspots/picocells

· LTE-1B High output power BS for Urban/suburban coverage

· LTE-2 Optimized for large area coverage and mobility, 1.25 (or alternatively 1.6) MHz bandwidth at low frequencies
We believe that LTE-1 is needed first, and most urgently the low cost – low output power version LTE-1A.
LTE-2 is as we see it needed considerably later in time, but it is still important to start this work, to make sure that the two modes will work well together, and limit “dual mode” terminal complexity.
What spectrum to use for the first deployment may of course depend on regional differences, but also here we believe it is important to reach an, as harmonized view as possible.

From our point of view the 2.6 GHz spectrum is most interesting and since licenses for the 2.6 GHz spectrum may be announced very soon, most urgent.
With a growing terminal fleet supporting UMTS in the 1.9 GHz band we can not see any potential for the use of LTE in this band.

We propose that the relevant changes are made to the LTE requirement document TR 25.913, to reflect the way forward for the LTE work, proposed here.
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