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Introduction
At the TSG-RAN Working 4 (Radio) meeting #24 it was agreed that a section on TDD should be included in TR 25.889 “Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements”. Full text for this section has been proposed in [1] and IPWireless is in complete agreement with this text. Therefore this particular contribution is in support of [1] emphasising the points made therein with respect to 3GPP TDD in the new spectrum and also making some additional points for inclusion in TR 25.889.
ITU Proposals for the new bands
The ITU have proposed seven potential scenarios for the usage of the new spectrum for IMT2000 [2]. These cover three general bands as shown below, the third of these being the 2500-2690MHz band which requires more detailed consideration.

Seven scenarios are proposed for the 2500-2600MHz band. These are essentially summarized as follows

1. FDD UL (internal), TDD, FDD DL (internal)

2. FDD UL (internal), FDD DL (external), FDD DL (internal)

3. FDD UL (internal), TDD, FDD DL (external), FDD DL (internal)

4. FDD DL (external), TDD

5. TDD, FDD DL (external)

6. TDD

7. FDD DL (external)
These cover all possible scenarios but could be generalised into the following.
FDD UL (Internal) 
2500MHz-XMHz

TDD 


XMHz-YMHz

FDD DL (External)
YMHz-ZMHz

FDD DL (Internal)
ZMHz-2690MHz

Where


X<Y<Z

And


2500MHz < X < 2595MHz - (Min FDD duplex gap)/2

2500MHz < Y < 2690MHz

2595MHz + (Min FDD duplex gap)/2 < Z < 2690MHz
The mirror image of this arrangement is also an option.
These arrangements introduce only one new co-existence scenario that does not exist with the existing IMT2000 allocation. This is TDD next to an FDD downlink, internal or external. This new scenario has been studied to some extent in the ITU as detailed in [1] and the consequences examined. The most critical scenario appears to be the interference from an FDD BS to a TDD BS so measures need to be specified to deal with this. 
Generally, both adjacent channel and receiver blocking specifications specific to the FDD and TDD allocations for both the FDD and TDD Node Bs need to be specified. These should be specified for scenarios where a guard band does or does not exist between these systems. 

[image: image1.wmf]5.9.4 Graphical presentation of preferred Options in bands identified for IMT-2000*

 

5.9.4.1 Band 806 –960 MHz (see footnote 1)

5.9.4.2 Band 1 710 – 2 025 MHz, 2 110 - 2 200 MHz

 1750

 1800

 1850

 1900

 1950

2000

 2050

 2100

 2150

 2200

Option A1

Option A2

MHz           1700

         825

   850

 875

 900

   925

   950

   975

MHz             800
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Deployment of TDD in new spectrum
TDD clearly does not require paired spectrum as the uplink and downlink are transmitted on the same frequency where the channel is shared on a time division basis. Therefore the 3GPP TDD standards require no modification or specific ‘enabling technologies’ other than a simple change in carrier frequency. This means that the current standard can be deployed in these new allocations as soon as the spectrum is released for 3G systems. Indeed, 3GPP TDD can and is being deployed now in the MMDS spectrum in the US which is co-incident with the IMT2000 extension band 2500-2690MHz. This has been possible since the spectrum was opened up for 3G by the FCC in [3].
Furthermore, as TDD does not require paired allocations it is better suited to the complex spectral arrangements that may arise or persist in the 2500-2690MHz band in certain geographical areas. An example of this is the current situation in the US where the band has been opened up for 3G systems but the current incumbents who have various different allocations in different parts of the US will not be moved.
TDD support of future traffic
It is generally accepted that the growth in traffic over IMT2000 networks that will warrant the allocation of new spectrum for IMT2000 will be driven by data traffic. This type of traffic is typically highly asymmetric. The degree of asymmetry will also vary with time as the mix of applications and services changes with newer ones emerging and increasing in popularity. The 3GPP TDD standards have the facility to support highly asymmetric traffic and for the degree of asymmetry to be changed with time.
Furthermore, system enhancements like HSDPA that improve system performance in terms of sector throughput but are effected on the downlink (or uplink) only can be implemented to the benefit of both links by re-adjusting the timeslot split and thus maintaining the correct asymmetry with respect to the traffic profile. 

Conclusion
In summary
· The scenarios for the usage of the 2500-2690MHz band specified by the ITU introduce only one additional interference scenario that of TDD next to an FDD downlink where the FDD BS to TDD BS is the critical scenario. All other scenarios exist and are managed in the current IMT2000 allocation.
· Node B adjacent channel and receiver blocking specifications should be specified for both FDD and TDD for all possible scenarios.
· 3GPP TDD can be deployed in the new spectrum identified for IMT2000 particularly the 2500-2690MHz band with a simple change in carrier frequency and without the need for additional enabling technologies.
· 3GPP TDD already has the flexibility to support the traffic asymmetry that systems deployed in the new spectrum will be required to support.
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