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1. Introduction

Two study items [1] and [2] are currently underway to evaluate the possible usage of the MSS band at 2 GHz for LTE and/or UMTS.  One of the topics for consideration is whether the band should be defined as a standalone band for the spectrum under consideration, or whether it should be defined as a superset of Band 1.  In this contribution, we evaluate the feasibility of the superset band from the UE filtering perspective.
2. Discussion

The 2 GHz MSS spectrum (also referred to as S-band in this contribution) allocation under consideration is 1980 – 2010 MHz UL paired with 2170 – 2200 MHz DL as illustrated in Figure 1 of [1] and reproduced below for convenience.
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It can be seen that this new band is immediately adjacent to legacy Band 1 and shares the same Tx-Rx separation.  Therefore, it has been discussed for example in [3], in the case that a new band is eventually defined, whether this band should be defined to cover only the S-band spectrum by itself, or whether this band should be defined as a superset of Band 1.  We will henceforth refer to these options as the standalone configuration (1980 – 2010 MHz / 2170 – 2200 MHz) and the superset configuration (1920 – 2010 MHz / 2110 – 2200 MHz).
UE filter design

The motivation for considering a superset band is to be able to leverage the economies of scale of Band 1 and to be able to support this new spectrum with common hardware; that is, to be able to define this band in such a way that Band 1 could also be supported with the same RF configuration.
Single filter

The first approach to consider is a single filter solution.  The filter would span the entire frequency range of the superset band.  However, it becomes immediately obvious that such a filter would not be able to meet the requirements of Band 1.  In particular, one shortcoming is that the Band 1 UE is required to conform to an emission limit of -50 dBm/MHz in the range of Band 34.  This is already known to be a challenging requirement when there is a 30 MHz transition band for the Band 1 Tx filter to be able to provide rejection.  With a single wide filter supporting the superset configuration, the there would be no transition band at all and therefore, the filter could not offer any attenuation at the lower edge of Band 34.  Consequently, it would not be possible for a UE with a single wide filter to be able to meet the requirements of Band 1.  We therefore do not see this as a viable option.
Dual filter

A second approach to support a superset band would be with a dual filter solution.  One possible solution in this case is to consider the existing Band 1 filter matched with a second filter which covers the S-band frequency range.  Generally, dual filter solutions require that the two filters overlap where they meet over a frequency range at least as wide as the largest channel bandwidth to be supported.  This enables the largest channel to be placed at the intersection of the two filters.  In this case, however, such a requirement may not be necessary.  Since Band 1 and the S-band are two discrete bands, it is not expected that an operator will deploy a channel which straddles the two bands; that is, it is not expected that a channel will be placed at the intersection of the two bands partially in one band and partially in another.  In fact, since the study items under consideration list the new spectrum as 1980 – 2010 MHz / 2170 – 2200 MHz without explicit or implicit mention of sharing spectrum between the S-band and Band 1, we have not further explored this possiblity.  Therefore, we are left with a dual filter configuration where one filter is a Band 1 filter and the other filter is an S-band filter.  With such a configuration, we do not see the benefit in terms of ecosystem leverage or economies of scale in defining a superset band.  Band 1 filters and Band 1 UE’s will continue to be built as they are today independent of whether this new band is defined.  The benefit may be to share the PA or transceiver port between the two bands, but this does not compel an ecosystem or scale advantage.  Conversely, the dual filter will incur at least an additional switch loss which may degrade performance in Band 1.  Thus, we see this as an implementation option for the handset manufacturer.  We do not see benefit in defining the new band as a superset band.
3. Conclusion
In this contribution, we have evaluated the option of defining the 2 GHz MSS band as a superset band overlapping Band 1.  The UE filter has been considered and it is concluded that a single filter solution will not meet Band 1 requirements.  A superset band would then require a dual filter solution for which we then fail to see the benefit in defining the superset band.  Since both filters are required, there does not seem to be compelling benefit in leveraging the Band 1 ecosystem or tapping into larger economies of scale.  We recommend that the 2 GHz MSS band be considered as a standalone band.  
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