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1. Introduction
The discussion on how to define 3.3-4.2 GHz band had some possible common understanding but no conclusion was made. This contribution provides some further consideration on how to define the bands.
2. Discussion
2.1 One band or two bands
There were two proposals in the last meeting [1], i.e. one single band for 3.3-4.2 GHz or two bands (3.3-3.8 GHz, 3.6-4.2 GHz). For the PA feasibility for single band, there were many justifications in the last meeting that one PA supporting 3.3-4.2 GHz is very challenging. We also did some evaluation of the PA performance and found the requirements relaxation is necessary if one PA is used due to gain, efficiency, etc. Even with the one band definition, it is expected that the two PAs will likely be implemented for the next several years, which would be the same implementation as used for two bands definition if good performance is preferred. For the possibility that the whole frequency range can be supported by one single PA in future, the two bands definition still works well for the implementation. Multiband PAs are used widely in LTE, but that doesn’t mean the bands supported by the Multiband PA must be defined as one single band.
Another trouble is that the one band definition and two PA implementation will bring additional work to the firmware. In order to explain the problem, one can look at B28 as an example. When B28 was discussed, dual duplexer was used and one band was defined. When device works on B28 in the network, device only receives one band number but need to choose the low or high DUP considering the frequency range, which is a very dedicated implementation. In theory, it seems not a difficult work, but we saw many troubles in our implementation. Engineers were very confused with the band definition, it’s not clear in the spec which DUP covers which range and how to handle the overlapped range. Furthermore, in the CA discussion, there were some band combinations requests that only part of B28 was included in the CA, for example CA_18-28 and CA_20-28. Therefore, we don’t see much benefit of single band definition. In contrast, we see the large penalty if CA is discussed for the whole frequency range single band. 
Therefore, with the above consideration, it seems defining two separate bands for 3.3-4.2 GHz band is a good choice that is worth more consideration. 
2.2 How to support the two bands

The two bands proposal in the WF is as following,

· Proposal 1: To specify two different bands below with a note indicating that “A UE supporting Band X shall also support Band Y and vice versa”.
· Band X: 3.3-3.8 GHz
· Band Y: 3.6-4.2 GHz
*No additional switch loss is assumed. 
There’re two side conditions, first is “A UE supporting Band X shall also support Band Y and vice versa”, second is “No additional switch loss is assumed”. While we could understand the intention of putting the two conditions in place, it perhaps merits a bit more discussions about their implications. For the first condition, we think giving flexibility to UEs in which 5G bands to support will benefit the industry. The device can go to market a little easier but not necessarily to struggle on the implementation for the long term request. For the current devices on the market, the space challenge is always a big problem for RF and antenna engineers. We don’t see any band can be removed in a short time and the requests of 4Rx, more band combinations, etc bring more challenge. For the operators’ possible concerns of some device may not implement some band, if we look at the device on the market, we don’t think device vendors will intentionally drop any band which is a real request. However, if the band requirements are too difficult to be met and it will delay the timeline of some device going to market, that device may have to consider to drop it. We already see issues of some band combinations. Therefore, we think the support of a band or not could be left to the request from operators or the market demand. It seems a bit unreasonable to dictate this in 3GPP specification that if one band is supported, the other should also be supported.

For the additional switch loss, we also have some concerns. The RF requirements for the new bands haven’t begun yet, so we don’t know what the baseline is, let alone what “additional” really means. If two PAs are needed to support the two bands, antenna switch is needed. Then the MOP and the REFSENS link budget should consider the IL, which is the same with other bands discussion. The two bands are adjacent, some of the requirements may be the same but there shouldn’t be any implementation restrictions at this point when defining the bands.

There’re another issue that how to assume the band filter for 3.3-4.2 GHz when the requirements are discussed. From the filters quoted in [2] there could be two choices if two bands are defined. One single filter covering 3.3-4.2 GHz or two separated filters. We think one filter assumption is reasonable as B42/B43 filter assumption. This assumption has three benefits. First is that when one band is deployed earlier, the other band filter is also ready even the deployment can be a little late. Second, it can save some space and cost for the device. Last, if one PA can support the two bands in future, one filter connecting to one PA is a good design for the two bands. We suggest RAN4 discuss the filter issue when the requirements are discussed.
3. Conclusion
This contribution discusses the band arrangement for 3.3-4.2 GHz. Considering the implementation and the future standard discussion, there seems to be benefit favouring two separate bands than single band. For the band filter assumption, we suggest one filter covering 3.3-4.2 GHz can be considered when the requirements are discussed.
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