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1. Introduction

In the January RAN4 AH meeting, a single band covering 3.3-4.2GHz was proposed [1]. In the last RAN4 meeting, there were extensive discussions on how to define this band with the consideration of its feasibility, where two concerns were raised due to the single band with 3.3-4.2GHz. 

One is PAE (Power Added Efficiency) would become unpractically low.

The other is that single filter would not be able to cover the entire passband of 900MHz.
In our understanding, the justification for the above concerns by the proponents was the large fractional bandwidth of the passband [2, 3]. For PAE, the aspect needs to be discussed with certain common assumptions. Also, we still believe that as far as the performance is reasonable, we should aim at global harmonization for this 3.5 GHz spectrum since the size of the market increases an incentive for vendors to invest in research and development to improve the performance and raises the level of the basic performance of the UE with the global band in the long run compared to that with the localized bands. For filter feasibility, in our understanding, a usage of the ceramic filter has been the assumption in this frequency range in RAN4. Hence, we believe it is quite possible for one filter to cover the entire 900 MHz passband. Moreover, we provided filter data and they demonstrated that not only insertion loss but also its isolation is practical. In this contribution, we provide our further consideration to pursue possibility to define the single band covering 3.3-4.2GHz.
2. Discussion
PAE perspective

The justification behind for the concern raised on low PAE would be due to the large fractional bandwidth of 24 % [2, 3]. It should be emphasized, however, that there is a fact that there are some PAs whose fractional bandwidth is more than 24%. For example, there are some MMPAs (multimode multiband PA) whose fractional bandwidth of 28% (= (915-703) / ((915+703)/2)). In short, this PA can cover from Band 28 (the lower band) to Band 8 (the upper band).  Hence, we believe that the fractional bandwidth cannot be the justification to conclude the infeasibility for the proposed band of 3.3-4.2GHz.

As mentioned in the introduction, the inconsistency of technical views between [1] and [2, 3] would come from the situation that the common assumption for feasibility analysis was not established. More practically, even if there are MMPAs with fractional bandwidth of 28%, it would not be expected that these PAs are used for inter band carrier aggregation for Band 28 and Band 8 for 2UL since in this case, the PA frequency response needs to be quite flat and the gain high enough for the entire 212(=915-703) MHz. Hence, although the MMPA’s supported “passband” is very wide (212MHz), it does not mean the transmission bandwidth for UEs to transmit at a time is the 212MHz but it does mean rather smaller. This can be achieved by adjusting the matching circuit to tune its frequency response to the position of the transmission frequency with a certain reasonable transmission bandwidth. Hence, how small the transmission bandwidth at a time should be is the point to be discussed. The idea is illustrated in Figure 2-1.
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Figure 2-1: PA frequency response tuning method

Our assumption is that the same method applies to the band of 3.3-4.2GHz and the PAE would become reasonable enough by selecting reasonable transmission bandwidth at a time.

More specifically, our observation is as follows.

Observation 1: The following assumptions for PA can be considered when requirements are generated.
· Band definition: One single band is defined with the frequency range of 3.3-4.2GHz.

· For a band for single CC
· Single PA implementation is assumed.

· Maximum channel bandwidth for 1CC is up to [200] MHz for UL and DL.
· The value of 200 depends on the outcome of the maximum channel bandwidth discussion in this frequency range.
· For intra band contiguous CA with the above single band

· Two PAs implementation can be considered depending on the aggregated channel bandwidths.
· If the aggregated channel bandwidth is less than [200] MHz, still one PA implementation is assumed.

· If not, it depends on the targeted aggregated channel bandwidth
· For intra band non-contiguous CA with the above single band

· Two PAs implementation can be considered.
Filter perspective
As already elaborated in our paper of [1], with assumption to use ceramic filter, it is quite possible to keep the passband with reasonable insertion loss and isolation.

Observation 2: One single filter can cover the entire 900 MHz for the band of 3.3-4.2 GHz.
Proposals
From the observation 1and 2, we propose the followings.
Proposal: One single band is defined with frequency range of 3.3-4.2 GHz with the following assumptions.
· Single PA implementation is considered for 1CC transmission bandwidth up to [200] MHz.

· 200MHz can be changed depending on maximum channel bandwidth discussion outcome.

· Requirements for intra contiguous/non-contiguous CA cases can be handled in a different assumptions if necessary later.
Conclusion
In this contribution, we provided our further consideration on the single band covering 3.3-4.2GHz. Our proposals and associated observations are as below:
Proposal: One single band is defined with frequency range of 3.3-4.2 GHz with the following assumptions.
· Single PA implementation is considered for 1CC transmission bandwidth up to [200] MHz.

· 200MHz can be changed depending on maximum channel bandwidth discussion outcome.

· Requirements for intra contiguous/non-contiguous CA cases can be handled in a different assumptions if necessary later.
Observation 1: The following assumptions for PA can be considered when requirements are generated.
· Band definition: One single band is defined with the frequency range of 3.3-4.2GHz.

· For a band for single CC

· Single PA implementation is assumed.

· Maximum channel bandwidth for 1CC is up to 200 MHz for UL and DL.

· For intra band contiguous CA with the above single band

· Two PAs implementation can be considered depending on the aggregated channel bandwidths.
· If the aggregated channel bandwidth is less than 200 MHz, still one PA implementation is assumed.

· If not, it depends on the targeted aggregated channel bandwidth
· For intra band non-contiguous CA with the above single band

· Two PAs implementation can be considered.
Observation 2: One single filter can cover the entire 900 MHz for the band of 3.3-4.2 GHz.
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