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1
Introduction
At the last RAN#39 meeting held in Mexico in the beginning of March discussions were started regarding the band plan situation in the 3.5 GHz band. RAN4 was tasked to collect input on this topic and coordinate the work. In [1] a general overview of the situation in Europe as well as some information on other regions like Japan and Latin America was given.
In this contribution we want to continue the discussion by presenting further material on some regional band plans in Europe (e.g. UK, Germany) and also some further details on band plans in other regions.
2
Background
As already detailed in [1] there exists no harmonized band plan across Europe for the 3400 to 3600 MHz and also 3600 to 3800 MHz band. The Recommendation ECC REC (04)05 [2] gives only a guideline, how the assigned blocks for the operators could be grouped. The proposal defines a separation distance of 100 MHz between two assigned blocks for one operator. These two blocks can be used for a paired technology like FDD, but also the use of unpaired technology is possible with this arrangement. Figure 1 and Figure 2 below show the two examples from the ECC recommendation.
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Figure 1: Example scheme with paired equal blocks in the 3.4-3.6 and 3.6-3.8 GHz bands (source: [2])
[image: image2.emf]
Figure 2: Example scheme with paired and unpaired blocks in the 3.4-3.6 and 3.6-3.8 GHz bands (source: [2])
3
Regional band plan arrangements in Europe
In this section several regional band plans for the band 3400 to 3600 MHz in Europe are presented, which were collected from the various available documents published by European administrations.
3.1 
UK

In the UK the 3400 to 3600 MHz band plan pretty much follows ECC REC (04)05. Spectrum is typically assigned in blocks of 20 MHz. Most of the spectrum is assigned for PMSE ENG/OB applications. In this band also two blocks with a duplex distance of 100 MHz are assigned to broadband wireless applications.
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Figure 3: OFCOM band plan for 3400 to 3600 MHz (source: [3])

3.2 
Germany
In Germany the 3400 to 3600 MHz band was auctioned in December 2006 for broadband wireless access (BWA) systems. Figure 4 shows the band plan, which was used for the auction. The band plan is based on a 7 MHz raster with altogether 8 blocks. Two blocks with a duplex distance of 100 MHz are grouped to one package:
Package A: 3410-3431 & 3510-3531 MHz
Package B: 3431-3452 & 3531-3552 MHz
Package C: 3452-3473 & 3552-3573 MHz
Package D: 3473-3494 & 3573-3594 MHz
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Figure 4: Band plan Germany (source: [4])
From the band plan it can be seen that no external guard band between the blocks is provided. The assignment of blocks is assumed under the provision of ECC REC(04)05, which defines an internal guard of half the system channel bandwidth at the block edge. At the 3400 MHz boarder the first block starts at 3410 MHz with a guard band of 10 MHz to protect services below 3400 MHz.

3.3 
France
Also France is following in principle a similar approach like Germany. For BWA three packets with two blocks each of 15 MHz in the 3.5 GHz band are defined. Figure 5 shows the arrangement for BWA blocks.
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Figure 5: Band plan France (source: [5])
The 3 packages (2x 15 MHz) have a duplex distance of 100 MHz with the following arrangement:
Package A: 3432.5-3447.7 & 3532.5-3547.7 MHz
Package B: 3465-3480 & 3565-3580 MHz
Package C: 3480-3495 & 3580-3595 MHz
3.5 
Austria

As a further example of a European band plan the band plan from Austria is shown in Figure 6. In Austria two possible band plan arrangements are available depending on the region. Like other countries (e.g. Germany or France) the 3.5 GHz licenses are divided in different geographical regions, however typically using the same band plan arrangement. Austria is divided in six regions with the option that in each region either arrangement A, B and C or the blocks D and E can be used. At the moment the arrangement D and E is only used in one small rural region. In all the other regions the block arrangement A, B and C is used.

Between the blocks an external guard band of 7 MHz is established and the first block starts at 3410 MHz with a 10 MHz guard band to protect applications below 3400 MHz. All blocks are based on a 7 MHz raster and two blocks are grouped to a package with a duplex distance of 100 MHz:

Block arrangement 1:

Package A (2x 21 MHz): 3410-3431 & 3510-3531 MHz
Package B (2x 28 MHz): 3438-3466 & 3538-3566 MHz
Package C (2x 21 MHz): 3473-3494 & 3573-3594 MHz
Block arrangement 2:

Package D (2x 35 MHz): 3410-3445 & 3510-3545 MHz
Package E (2x 42 MHz): 3452-3494 & 3552-3594 MHz
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Figure 6: Band plan Austria (source: [6])
4.
Some example band plan arrangements outside Europe
This section presents some additional material on the band plans in North America and Japan.

4.1 North America
4.1.1 US

In the US in the 3.5 GHz band only 50 MHz of spectrum from 3650 to 3700 MHz are available for terrestrial mobile applications. The band 3500 to 3650 MHz is used by the federal government for high power radars and above 3.7 GHz the band is used for broadcasting.
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Figure 7: US band plan for 3.5 to 4.2 GHz
For the available 50 MHz the following FCC rules apply [7]:
· Nationwide non-exclusive licensees for entire 50 MHz

· Registration required for individual fixed stations operating under nationwide license

· 10 year license
· Equipment employing unrestricted contention-based protocol (i.e. one capable of avoiding co-frequency interference with devices using all other types of contention-based protocols) may operate throughout the entire 50 MHz.
· Equipment incorporating a restricted contention-based protocol (i.e. one that does not qualify as unrestricted) may only operate in the lower 25 MHz.
· Governed under Part 90 of the FCC’s rules
4.1.2 Canada

Figure 8 shows the Canadian band plan for the band 3400 MHz to 3650 MHz. Spectrum is assigned in blocks of 25 MHz continuously. The band is limited to fixed wireless access systems and in 3400 to 3450 MHz grandfathered operations are deployed. Canada considers extending the band plan to include FCC 3650 to 3700 MHz to harmonize with the US.

Figure 8: Band plan for Canada for 3400 MHz to 3700 MHz
4.2 Japan

In Japan it is the plan that beside the band 3400 to 3600 MHz also the band 3.6 GHz to 4.2 GHz will be available for terrestrial mobile service. Figure 9 shows the spectrum allocation plan from the Ministry Internal affairs and Communication in Japan.
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Figure 9: Japan Spectrum allocation action plan
5.
Summary and Proposal
In this paper we presented some additional material on regional band plans in Europe. We highlighted the differences in some European countries and also presented some material of band plans in North America and Japan.
It is proposed that the presented text from section 3 and 4 of this contribution is added to the UMTS-LTE 3500 TR [8] under section 5.
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