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Summary: this contribution assesses guidelines for choosing a preferred band plan for the 3.4-3.6 GHz band in the revision process of ECC decision (11)06.
Background:
As pointed by ITU-R Report 2243, mobile data is growing exponentially. We foresee that the current bands (including bands 7/38 recently auctioned in Europe for LTE) will need to be complemented with the bands 3.4-3.6 GHz and 3.6-3.8 GHz in a near future.

Bands 3.4-3.6 GHz and 3.6-3.8 GHz are been used for wireless broadband data for a long time. ECC decision (11)06 describes the existing BWA regulatory framework for this band in the background section, which fosters flexibility but lacks the needed harmonization in order to reach proper economies of scale and give visibility to operators and vendors for IMT deployments.

Considering the amount of spectrum available, we believe that the 3.4-3.6 GHz and 3.6-3.8 GHz bands are a unique opportunity to facilitate in solving the capacity issues for IMT. But we also believe that the 3.4-3.6 GHz band will be successful only if some conditions are met

· Terminals and small cells or low power implementation: this band will not be used for ubiquitous coverage, but rather as a capacity layer in dense urban areas. Because of that, the incremental cost for adding this band into multi-mode multi-band terminals must be reasonable. Also, this band may be used for small cells, low-power or femtocell deployments. As large datarates and IMT-Advanced features are considered, we are foreseeing up to 4 antennas per device. As a result, we believe it is unreasonable to have a band plan which requires dual duplexers in terminals and in small cells, which is the case for FDD (cf. 3GPP TR 37.801 and figure 1). From the hardware perspective, we also believe that it is desirable to be able to implement both bands 3.4-3.6 GHz and 3.6-3.8 GHz in the same way i.e. TDD duplexing scheme.

Figure 1: split duplexer arrangement for UE with a 20 MHz overlap in band #22 (TR 37.801)
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· Sensitivity: since the path loss and wall penetration loss are greater at 3.5 GHz than in lower bands, the solution should be operational with small signal levels and therefore products should have the highest possible sensitivity. The following table from 3GPP TS 36.101 compares the reference sensitivity for both FDD and TDD options, and clearly shows the former has a sensitivity 2 dB worse than the latter

Table 1: Reference sensitivity QPSK PREFSENS (TS 36.101)

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	22
	
	
	-97
	-94
	-92.2
	-91
	FDD

	42
	
	
	-99
	-96
	-94.2
	-93
	TDD


· Industrial take-off and minimum size of the market: economies of scale have to be guaranteed, and therefore worldwide harmonization is desirable in order to achieve as much as possible one single set of chipsets and terminals, instead of the current situation where power amplifiers and filters in this band are costly due to small volumes involved. Some countries like China have satellite and/or radar inside the band, which will lead to a TDD band plan using the same argument as “considering aa)” that guided the choice of TDD for sub-band 3.6-3.8 GHz in ECC decision 11(06). The FCC also works on the draft decision in the band 3550-3650MHz for fixed and mobile services. In Korea, the band 3400-3500 MHz is allocated to the fixed and mobile services on a primary basis. LTE-TDD eNB and terminals are already available in the market, and existing BWA licensees are also starting to assess and deploy them as a viable upgrade option in order to reach the Digital Agenda broadband access speed objectives, as these customers without fixed line will strongly benefit from spectrum harmonization and higher efficiency of LTE-TDD. IMT and BWA technologies are now equally well suited for fixed broadband data, and both mobile and fixed customers will strongly benefit from economies of scale once harmonization is achieved. Both on the geographical and the market-type side, fragmentation of ecosystem and chipsets has to be avoided. We believe that a single or preferred TDD band plan is the only option that might be suitable to all those use case and lead to worldwide harmonization.
· Roadmap: this band must be practically implementable in the short term without requiring unreasonable costs, volumes or delays for developing the proper chipsets and components. The 3.5 GHz interest group – which is a task force of the Global TD-LTE Initiative, has already started writing specifications for various types of LTE-TDD devices. Single-band chipsets and devices are already available, and multi-mode multi-band devices are expected in 2013. To our knowledge, there is no LTE FDD product or chipset available, and no visibility on any industrial roadmap.

· Transition and/or coexistence with BWA: the preferred band plan should allow a smooth transition and/or coexistence between legacy BWA and newer IMT equipments. Since all WiMAX Forum certified equipment use the TDD duplexing scheme, it appears far easier to ensure coexistence if the new deployed IMT technologies are also based on TDD. It has been shown in contribution ECC PT1(12)037 that all WiMAX frame types have at least one LTE-TDD equivalent, and therefore that it is technically possible to synchronize, and this mechanism has been extensively tested and deployed by Clearwire US (despite the WiMAX 29:18 ratio is one of the difficult cases). Many other WiMAX operators already have plans for LTE TDD, and will rely on such mechanisms to make a smooth refarming. Some of those have more than 1000 base station serving 100.000 customers and the move to an FDD technology would be very disruptive and not a viable option. So the choice will have to take into account that TDD networks are effectively used and will continue to deploy in the band.
· Efficient use of the spectrum: TDD inherently allows configurable asymmetry. While this may be partly restricted if synchronization is implemented in a multi-operator context, the resulting common TDD ratio is still better suited to the needs than a 50% asymmetry hardwired in FDD, and can always be changed at any moment. In a context where the effective DL/UL ratio may be up to 8:1, we consider that TDD allows a far more efficient use of the spectral resource. Inter-operator synchronization, based on commonly-used GPS system, has already been proven as viable in several countries. Even if no synchronization is applied, the TDD band plan has 200 MHz of usable spectrum while the FDD band plan only has 160 MHz, therefore the TDD option has some margin for guard bands.
Several of the signing companies have 3.5 GHz paired spectrum without any constraints regarding TDD or FDD, and we all are well aware of the pros of FDD. Signing vendors also have strong experience with FDD mode. Yet, based on the above points, we prefer the TDD arrangement for this band for all the technical and industrial reasons, in order to get a worldwide harmonized band plan and therefore achieve the economies of scale and make deployments and industrial take-off happen.
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