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1
Introduction
A WI to specify a band arrangement including 2x5MHz (UL: 698-703MHz, DL: 753-758MHz) was approved in the last RAN meeting [1]. The WI is justified by the Arab League’s recommendation to use this spectrum for IMT in combination with part of 703-733MHz UL/758-788MHz DL spectrum. As a first step, a band plan needs to be decided. One of the possible band plans is 2x30MHz 698-703/753-758MHz. In this contribution, we analyse this option.  
2
Discussion

2.1
Spectrum needs and usage
In [2], the League of Arab States requested (ASMG) informed about the growing demands for mobile broadband by commercial and governmental entities in the region and propose the specification of a 2x20MHz band plan which would combine the 2x5MHz below Band 28 together with part of Band 28. 

When Band 28 was introduced in 3GPP, the UE specifications were specified assuming a dual duplexer implementation with 2x30MHz duplexers as this was the state-of-the-art on filter passband. A new band plan including 698-703/753-758 MHz (i.e. around the same frequencies as Band 28) will have the same limitations in terms of passband as Band 28. Thus, the maximum passband is 2x30MHz.

In general, the larger the passband, the more commercial or governmental allocations can be covered. This increases the band attention and thus the likelihood of UEs to implement it in their front ends. At the same time, it also brings economies of scale. Thus, a 2x30MHz band plan for the new band including 698-703/753-758 MHz seems the most suitable to cover the spectrum needs in the Arab region.

In addition, all operations above 703MHz covered by this new band will be able to make use of the MFBI and accept Band 28 devices in their networks. 
2.2
Filter data
First, we evaluate the PA emissions to understand how much filter rejection is needed to fulfil the ARAB regulatory requirement of -25dBm/8MHz. Figure 1 illustrates emissions for a 5 and 15 MHz E-UTRA carrier. The PA emissions over 686-694MHz are -17.5dBm/8MHz (PSD) and -10dBm/8MHz for 5 and 15MHz, respectively. Thus, the filter needs to ensure a minimum of 15dB attenuation ocross 8MHz in order to guarantee compliance with the emission requirement.
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Figure 1: E-UTRA carrier emissions
Then, we look at filter simulations considering a 2x30MHz implementation.  The figure below shows data for a 30MHz TX SAW filter. This would be a shift version of the lower filter in a dual duplexer implementation for Band 28 (703-733/758-788MHz).  The DTT protection limit in the ARAB region is -25dBm/8MHz below 694MHz. The worst case PA emission level -10 dBm/8 MHz occurs for the full allocation (Figure 1) for the 15 MHz channel for which the unwanted emissions are more “flat” in frequency.  Considering a 10dB minimum attenuation at 694MHz together with the steep filter response at room temperature, it is likely to be sufficient, whereas the 5 dB minimum attenuation at 694MHz for the extreme temperature requires more investigation. 
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Figure 2: 30MHz TX SAW filter 698-728 MHz
Filter traces with 30MHz passband and another technology implementation, FBAR, is also shown below.  The filter response at room temperature is included in Figure 3. A frequency shift of +/-1MHz is expected at ETC. It can be observed that the FBAR response is much steeper than SA. The emission requirement of -25dBm/8MHz is ensured to be met. 

[image: image2.png]dB

Attenuation

-15

]
N

|
|
|
|
|
|
|
|
|
|
|
|
|
1
0

691 692 693 694 695 696 697 698 699 700 701 702 703 704

Frequency, GHz




             Figure 3: 30MHz TX FBAR filter 698-728 MHz
Note that the 2x30MHz duplexer are a downshift version of the Band 28 lower duplexer. A somehow better UE REFSENS than for Band 28 is expected since now the duplex gap increases.

Another band plan alternatives in the WI are 2x15MHz and 2x20MHz. In general, reducing the filter passband helps for steeper filters. In this scenario, the gain of reducing the passband is not dramatic according to filter vendors since the steep rejection is required at 4MHz from the band edge. 

3 Conclusion
The larger the pass bandwidth of an operating band, the more operations can be covered and thus more economies of scale and availability of devices can be reached. However, current technology and in particular UE filter technology also needs to be taken into consideration. Band 28 was specified assuming a dual duplexer implementation in the UEs. Each duplexer was assumed to support 2x30MHz passband as this was the state-of-the-art. This is also the maximum passband for a band including the 2x5MHz spectrum within 698-703/753-758MHz. Looking into filter implementations, it is feasible to implement such filters. Indeed, they will correspond to “an improved” downshifted version of the lower Band 28 duplexer. The filters will include enough filter rejection to fulfill -25dBm/8MHz.

It is recommended to develop a 2x30MHz band plan. SAW filters may need further optimization for compliance with the emissions requirement below 694 MHz, which should be further investigated.
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