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1. Introduction
In the RAN4#74BIS, how to define operating band for 5 GHz spectrum such as one single band or four different bands for LAA was discussed. However, no consensus was reached. In this contribution, we further discuss how to handle this topic.
2. Brief overview
In the RAN4#74BIS, we discussed whether we should follow one band or four different bands. In the following sections, we discuss how to proceed with this kind of discussion. 
· One band: 5150-5925MHz

· Four bands:
· 5150-5250 MHz
· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5850 or 5725-5925 MHz

In [1], spectrum allocations are illustrated in a comprehensible fashion. Thus, we refer to the Figure in [1] as shown in Figure 2-1.
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Figure 2-1: Spectrum allocations [1]
3. Discussion
3.1. Relationship between completion of SI and band plan
According to the SID [2], it seems that deciding one single band or four different bands is out of scope of the SI. Therefore, it does not affect the completion level of the SI. In our understanding, the immediate priority is how to describe the operating band handling in the WID since it is the original plan to create a WI for LAA in the RAN#68. In addition, it seems that making a decision on which way we should take in this meeting is quite challenging since sufficient and more specific discussion may not be achieved due to the lack of time. Thus, it would be better to focus on how to proceed with this kind of discussion in the WI phase. Accordingly, the outcome will be reflected in the WID.

· Observation 1: Deciding specific band plan is not within the scope of the SI.
· Observation 2: Better to focus on not deciding one or four bands but rather discussing the approach to proceed with this kind of discussion in WI phase. 
3.2. How to proceed?
In general, if we can find commonality in both band plans, then, we would be able to discuss both in parallel with little awareness of two different band plans. In our understanding, one of the important aspects would be assumed RF devices since we believe that even if we don’t have a common band plan at the initial phase of the WI, it is possible to discuss most RF requirements if the common RF devices are assumed to be used regardless of one single band or four different bands. For example, even if we have four different bands, the out of band blocking requirements would follow what we achieved in 3.5 GHz as far as some specific regulatory requirements do not exist. Thus, clarification of some exceptional frequency boundaries where the assumed filter cannot provide sufficient attenuation to suppress the blocker (CW) will be specified. Form of writing becomes different according to which band plan we take, the principle RF characteristic, however, would be the same if our understanding is correct. 

· Observation 3: If we assume common RF devices regardless of the band plans is the key to proceed with the RF discussion.
Another aspect would be handling of harmonic filter to suppress the harmonic from the licensed bands. Although the details are discussed in the different subsection, this would be one of the key aspects to proceed with the discussion of RF requirements as well. The point is if we assume one single band, the probability that the harmonic hits will increase. 
· Observation 4: If we apply HTF to suppress the harmonic from licensed bands is also one of the key.
We provide our view on the above three keys in the following sub-sections.
3.2.1. RF devices for 5 GHz spectrum
LAA is based on using unlicensed spectrum despite the WiFi and other systems to be already available and almost all smart phones implementing the WiFi. Thus, it would be natural to expect that the cost of LAA should be less or significantly low while characteristics should be better than WiFi.  In that sense, it might be reasonable to utilize the common RF devices available across the entire frequency from 5150 to 5925 MHz unless otherwise some problematic issues are identified. Note that it is also true that in this very high frequency range, it would be quite challenging to obtain small pass-bandwidth filter with sharp attenuations at the edges.

· Proposal 1: Considering the background of LAA introduction, it would be reasonable to utilize the common RF devices across the entire frequency from 5150 to 5925 MHz unless otherwise some problematic issues are identified.  Thus, to make progress, the feasibility of using common RF devices shall be evaluated with specific data. 
3.2.2. HTF handling
In addition, in this SI, a standalone access to unlicensed spectrum is not part of the study in [2]. 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, then, the probability for respective CA configuration to face harmonic issues from the licensed bands increases. For example, suppose that Band 1 is aggregated with the single band of 5150-5925 MHz. Then, the 3rd harmonic 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. 
However, unlike CA between licensed band and licensed band, in our understanding, in most cases, there is room for eNB to allocate SCell to the frequency range where the harmonic does not hit. In addition, we believe that keeping UE RF performance for the licensed bands as much as possible is essential. Thus, at least about 5 GHz case, our position is not to use HTF for CA with licensed and unlicensed bands.

· Proposal 2: At least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, HTF should not be used. 
The handling of this aspect will affect the decision of the band plan as well since if the decision is using HTF, then, our position on band plan would be four different band plans. Thus, this aspect should be discussed and concluded before we determine single or four different bands
· Proposal 3: Before deciding band arrangement, we should decide whether HTF is applied to the licensed bands or not to suppress the harmonic.
3.3. Another aspect on band plan

3.3.1. Complexity of the specifications
Provided that four different bands are selected and Band 101, 102, 103 and 104 are defined. Note that the band numbers do not mean anything in the following discussion. At least in the WI phase, we would select some sample band(s) from the licensed bands for CA with unlicensed bands. If we assume CA band combination with Band 1, then, CA_1-101, 1-102, 1-103 and 1-104 are specified. This is just one aspect. In addition, if we consider CA configuration aspect, the number rapidly increases such as CA_1A-101A, CA_1A-101C, CA_1A-101D, CA_1A-101E, CA_1A-101F, CA_1A-101G and so on. Moreover, we also will have combination of inter band CA such as CA_1A-101A-102A, CA_1A-101C-102A, CA_1A-101A-102C and so on. If we assume CA with three bands and four bands, the number becomes even larger.

In our understanding, the number itself is not a fundamental issue as far as it is meaningful and useful. From this perspective, despite the same or similar RF characteristics due to sharing the common devices, in principle the whole CA configurations shall be specified and tested.  If we assume CA with other licensed bands such 2, 3 and so on, the number even becomes larger. Thus, in this perspective, one simple band has advantage. If the number does significantly impact on the cost and the large number does not provide sufficient advantage, the aspect is better to be taken into account when we decide the band plan.
· Observation 5: One single band has advantage in terms of specification complexity and the number of tests compared to four different bands.

4. 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: Deciding specific band plan is not within the scope of the SI.
· Observation 2: Better to focus on not deciding one or four bands but rather discussing the approach to proceed with this kind of discussion in WI phase. 
· Observation 3: If we assume common RF devices regardless of the band plans is the key to proceed with the RF discussion.
· Observation 4: If we apply HTF to suppress the harmonic from licensed bands is also one of the key.
· Observation 5: One single band has advantage in terms of specification complexity and the number of tests compared to four different bands.
· Proposal 1: Considering the background of LAA introduction, it would be reasonable to utilize the common RF devices across the entire frequency from 5150 to 5925 MHz unless otherwise some problematic issues are identified. Thus, to make progress, the feasibility of using common RF devices shall be evaluated with specific data.
· Proposal 2: At least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, HTF should not be used. 
· Proposal 3: Before deciding band arrangement, we should decide whether HTF is applied to the licensed bands or not to suppress the harmonic.
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