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1. Introduction 

This discussion document proposes the addition of 15 MHz and 20 MHz bandwidths into E-UTRA band 38 where there is commercial interest for using wider band LTE allocation. 
2. Discussion
2.1. Analysis based on CEPT Decision (05)05

The European Regulatory body, CEPT, released its Decision (05)05 of 18 March 2005 on detailed spectrum arrangements and a common European band plan. In this CEPT band, FDD spectrum is 2x70 MHz and TDD spectrum is 50 MHz. The CEPT Decision also assumes that guard bands would come from the TDD spectrum. 
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Figure 1 CEPT band plan from CEPT Decision (05)05
Based on the CEPT band plan, 3GPP defined the channel bandwidths that would be allowed for both FDD and TDD systems. For the 2.6 GHz FDD Band 7, the channel bandwidths are 5, 10, 15, 20 MHz. For the TDD Band 38, the channel bandwidths defined are 5 and 10 MHz [1]. 
Let us try to derive the channel bandwidth for different scenarios: assuming 1) one or multiple operators could obtain the TDD spectrum 2) guard bands are needed between the TDD operators and also between the FDD UL and TDD operator at the 2570 MHz border and FDD DL and TDD operator at the 2620 MHz border for coexistence purposes. 
Scenarios:

- If 3 operators obtain the TDD spectrum, then assuming 5 MHz guard band
 is needed between 1) any two TDD operators and 2) FDD and TDD operators, then the remaining TDD spectrum to be shared by the TDD operators are 50-4x5= 30 MHz total, i.e., 10 MHz per TDD operator. In this scenario, a 10 MHz channel bandwidth would apply.
- However, if there are only 2 TDD operators, remaining TDD spectrum to be shared by the TDD operators are 50-3x5= 35 MHz total, i.e., one 15 MHz and one 20 MHz block. In this scenario, the restriction of 10 MHz would not apply. A 15 MHz channel or 20 MHz channel bandwidth could apply.

- If there is only one TDD operator, this operator would have 50-2x5= 40 MHz available where it could deploy two 20 MHz channels. The restriction of 10 MHz would not apply. 
- If we assume 2 TDD operators and a 10 MHz guard band instead of 5 MHz guard band between 2 TDD operators and between FDD and TDD, available TDD spectrum = 50-3x10 = 20 MHz, i.e., 10 MHz per operator. In this scenario, a 10 MHz channel bandwidth restriction would apply. 

- With only one TDD operator and 10MHz guard band at each FDD/TDD border, available TDD spectrum would be 50-20=30 MHz where two 15 MHz channels or one 10 MHz and one 20 MHz channel could be deployed. In this scenario, a 15 MHz channel or 20 MHz channel bandwidth could apply.

Based on the above analysis, it looks like the restriction of 10 MHz channel bandwidth for Band 38 does not always apply for all scenarios even if we assume only 50 MHz for TDD.
2.2. Analysis based on European Commission Decision
Moreover, a CEPT Decision is not legally binding meaning the European Union (EU) members can decide whether or not to implement it. Since the 2005 CEPT Decision, the European Commission [3] has issued its Decision 2008/477/EC on 13 June 2008 which provides more flexibility than the CEPT Decision. This Decision is legally binding meaning that the EU members have to implement it. For instance, it allows more spectrum than the 50MHz (2570-2620 MHz in the CEPT decision) to be allocated to TDD operations if a country and the market decide so. 

Some highlights from the European Commission Decision include:

· The assigned blocks shall be in multiple of 5.0 MHz.

· The sub-band 2570–2620 MHz can be used by TDD or other usage modes complying with the Block Edge Masks specified in the Annex of the European Commission Decision. More spectrum could be allocated to TDD than the sub-band 2570–2620 MHz at the national level by extending in equal parts in both the upper part of the band starting at 2690 MHz (extending downwards) and the lower part of the band starting at 2570 MHz (extending downwards). 
· To achieve compatibility a frequency separation of 5MHz is needed between the edges of spectrum blocks used for TDD and FDD operation or in the case of two unsynchronized networks operating in TDD mode. Such a separation could be achieved by either leaving these blocks unused as guard blocks/bands; or through usage that complies with some restricted emission parameters defined in the Decision. The block is then referred to as a “restricted block” which basically allows usage of a block (e.g., for low power picocell or femtocell) rather than it being unused as a guard block/band. Figure 2 below shows examples of guard blocks and restricted blocks. 
· Within the band 2500–2690 MHz, the duplex spacing for FDD operation shall be 120 MHz with terminal station transmission (uplink) located in the lower part of the band starting at 2500 MHz (extending to a maximum limit of 2570 MHz) and base station transmission (downlink) located in the upper part of the band starting at 2620 MHz. 

Two examples of a band plan which could result in more than 50 MHz of TDD spectrum as allowed by specific country administration and decided by the market demand are shown below. As can be seen in Figure 2 as an example of a possible auction outcome from UK OFCOM [2], 65MHz of spectrum could be allocated to TDD in the middle part of the band and 15MHz at the top part of the band for a total of 80MHz to TDD instead of only 50MHz in the CEPT Decision. The auction that took place in Norway in 2007 resulted in a total of 110MHz of spectrum being allocated to TDD (See Figure 3). 
For those countries that allow more than 50 MHz to be allocated to TDD spectrum based on market demand, there is an even greater need to allow the options of 15 MHz and 20 MHz channel bandwidths. 
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Figure 2: Possible 2.6 GHz Band Plan based on market demand [2]
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Figure 3: Norway band plan
3. Conclusions

We propose that 15 MHz and 20 MHz bandwidth options are inserted into the Band 38 where there is commercial reason to have those. 
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� 5 MHz is assumed in European Commission Decision under some BS Block Edge Mask Assumption for BS to BS coexistence. For device to device coexistence, 5 MHz guard band would likely require the use of smart scheduling (restrict resource block allocations, power, etc) as was done for Band 13 to protect Narrow Band Public Safety devices in USA 700 MHz.
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