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1. Introduction
Although RAN4#75 could not make an approval on  how to handle the operating band(s) definition for 5 GHz spectrum in a way that we generate one single band or four different bands, an agreement [1] associated with this topic was reached. In this contribution, we further discuss how to handle this topic based on the agreement and previously proposed contribution [2].
2. Discussion
2.1. RF implementation point of view
2.1.1. RF devices for 5 GHz spectrum
According to the agreement of [1], the following is captured in the TR 36.899.

“it is recommended that radio requirements should be specified such that a single filter implementation for UE across the entire frequency range from 5150 to 5925 MHz is possible. Other implementations are not precluded.”
Thus, unless otherwise any specific issues are identified, it would be natural to adopt not four different bands but rather one single band definition in terms of filter implementation for 5 GHz spectrum.
· Observation 1: Adopting one single band with single RF device would be a natural selection.
2.1.2. HTF handling
In the WI, a standalone access to unlicensed spectrum is not a part of the WI scope. Thus, carrier aggregation (CA) with the licensed band(s) is essential. From this perspective, if we select one single band with large pass-bandwidth such as 5150-5925 MHz, the probability for respective CA configuration to face harmonic issues from the licensed bands will increase. For example, suppose that Band 1 is aggregated with the single band of 5150-5925 MHz. In this case, the 3rd harmonic due to Band 1 UL falls into the frequency region from 5760-5925 MHz. This frequency region has not been available in Japan so far while there is a risk that the harmonic trap filter (HTF) usage is assumed and accordingly licensed band radio performance is degraded. 
Unlike currently specified CA combinations between licensed bands, however, in most cases, there is room for eNB to allocate SCell to the frequency range for this CA including 5 GHz spectrum where the harmonic does not hit. In addition, we believe that maintaining UE RF performance for the licensed bands as much as possible is essential from network deployment point of view. Thus, at least about CA combinations with the existing band(s) and 5 GHz spectrum, in principle, the use of HTF to suppress the harmonic from the existing band(s) should not be assumed.
· Observation 2: In principle, at least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, not using HTF would be reasonable.  
Requirements for some CA combinations between licensed bands, however, may be generated by assuming the usage of HTF. For instance, if we assume CA_1A-28A including two unlicensed bands, at least Band 28 has HTF to suppress the 3rd harmonics falling into a part of Band 1 DL. This HTF may work to suppress the 8th harmonic of Band 28 UL as well. In this case, we can assume the application of the HTF to only Band 28 and can obtain the associated REFSENS requirement for the new band for 5 GHz spectrum with Band 28 UL being PCell. The characteristics of two types of HTF (LPF) are shown in Tables 2.1.2-1, 2.1.2-2 and 2.1.2-3 below.
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Figure 2.1.2-1: Low pass filter simulation result by vendor A
[image: image1.jpg]10 —sn
—sa

-20

g

-3

H

3

Z0

500 1500 2500 3500 4500 5500 6500 7500

Frequency[MHz]

8500





Figure 2.1.2-2: Low pass filter simulation result by vendor B
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Figure 2.1.2-3: Low pass filter simulation result by vendor C
From the above Figures, it seems that the filters from vendor A and C can provide sufficient attenuation to the 5 GHz spectrum while the attenuation provided to the same spectrum by the filter from vendor B is limited. Note that the filter from vendor B, which has more general LPF characteristics, is specifically designed to obtain attenuation for mid bands such as Band 1 and 3 rather than for the 5 GHz spectrum.

Thus, when we derive the MSD or its necessity itself for this case, further study on filter characteristics would be required.

· Observation 3: HTF implementation can be considered only when CA configurations assuming HTF such as CA_1A-28A with the unlicensed spectrum are specified.

· The effect of HTF is for further study under certain new CA configurations.
2.2. Complexity of the specifications
Provided that we selected four different unlicensed bands, e.g., Bands 101, 102, 103 and 104 and define them, we would at least select some sample band(s) from the licensed bands to enable CA with unlicensed bands. If we assume CA band combination with Band 1, we have to specify CA_1-101, 1-102, 1-103 and 1-104. This is just one aspect with one licensed band. If we assume CA with other licensed bands such Band 2 and 3, the number of CA combinations becomes even larger such as “CA_2-101, CA_2-102, CA_2-103, CA_2-104” and “CA_3-101, CA_3-102, CA_3-103, CA_3-104”. In addition, if we consider CA configuration about CA_1-101, the number of the CA configurations will rapidly increase, such as CA_1A-101A, CA_1A-101C, CA_1A-101D, CA_1A-101E, CA_1A-101F, and CA_1A-101I. Moreover, consideration of two unlicensed bands and their configurations will drastically increase the number of the CA configurations that we have to deal with and add further complexity, such as CA_1A-101A-102A, CA_1A-101C-102A, and CA_1A-101A-102C. If we assume CA with three or four unlicensed bands, the number of bands and conditions to factor in becomes even larger.

In our understanding, the number of bands itself would not be a fundamental issue as far as it is meaningful and useful. With four different bands, despite the same or at least similar requirements due to the sharing of common devices, in principle, the whole CA configurations stated before shall be specified and tested. Thus, defining one simple band has an advantage. 
· Observation 4: One single band has an advantage over four different bands in terms of specification complexity and the number of necessary tests.
3. Conclusion
In this contribution, we discussed how to proceed with the band plan discussion on LAA and shared our views on this as follows.
· Observation 1: Adopting one single band with single RF device would be a natural selection.
· Observation 2: In principle, at least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, not using HTF would be reasonable.  
· Observation 3: HTF implementation can be considered only when CA configurations assuming HTF such CA_1A-28A with the unlicensed spectrum are specified.

· The effect of HTF is for further study under certain new CA configurations.

· Observation 4: One single band has an advantage over four different bands in terms of specification complexity and the number of necessary tests.

· Proposal: The followings are proposed as a package.

· At least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, HTF should not be used. 
· HTF implementation can be considered only when CA configurations assuming HTF such CA_1A-28A with the unlicensed spectrum are specified.
· One single band definition should be adopted for 5 GHz spectrum.
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