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1
Introduction
The channel arrangement including the MSS spectrum has been under discussion in the past RAN4 meetings. During RAN4#68bis, the specification of the band arrangement as a “stand-alone band” (1980-2010/ 2170-2200MHz) or as a “superset of Band 1” (1920-2010/ 2110-2200MHz) were discussed in [1]-[3]. In [4], an alternative proposal was also introduced. This included a channel arrangement on which the width of the operating band would be between the corresponding for the “superset of Band 1” and for the “stand-alone band”. As an example 1960-2010/2150-2200MHz was mentioned.
2
Discussion 
2.1. The band plans under discussion
Three different band plans are currently being considered to introduce the MSS spectrum in the 3GPP specifications:

1. The superset of Band 1. This band arrangement includes both Band 1 and the MSS spectrum, 1920-2010/ 2110-2200MHz   
2. The stand-alone band. This band arrangement only covers the MSS spectrum, 1980-2010/ 2170-2200MHz
3. The extended MSS band. The passband of this band arrangement is smaller than the superset of Band 1 but larger than the stand-alone band.
We note that independently of the channel arrangement adopted for the definition of this band, the requirements for Band 1 will be kept as of today.

2.1.1 UE implementation

From an ecosystem perspective, it would be beneficial to be able to specify a band as a superset of Band 1 to allow UEs to implement this band and cover allocations both within the Band 1 and MSS spectrum. This would imply a single solution to cover any allocation within 1920-2010/ 2110-2200MHz.
The duplexer for the “superset of Band 1” could be implemented with a single duplexer with both FBAR and SAW technologies. However, allocations within the Band 1 arrangement employing this duplexer would be penalized in terms of REFSENS due to the increase of the filter passband (the passband of the Superset of Band 1 is 30MHz larger than Band 1). In addition, AMPR would be necessary for Band 34 protection from E-UTRA carriers within 1920-1980MHz, while it is not allowed if a Band 1 duplexer is implemented in the UE.

In order to keep the same performance for allocation within 1920-1980/2110-2170MHz in terms of REFSENS and protection towards Band 34 without allowing back-off, a split duplexer solution is necessary for the “Superset of Band 1” implementation. In this case, there is no benefit from a UE point of view on specifying the band by including the spectrum covered by Band 1 since two duplexers will be needed. The same number of duplexers are needed (i.e. teo) if the band is introduced as stand-alone and the UE also wants to support allocations within 1920-1980MHz, for which Band 1 needs to be supported.
Observation 1:For E-UTRA carriers within 1920-1980MHz, the same UE performance for the “Superset of Band 1” than for “Band 1” could be achieved if the UE implements a dual duplexer.
2.1.2
Deployment scenarios
The specification of the band as a “Superset of Band 1” would allow the allocation of a 20 MHz channel bandwidth anywhere within 1920-2010MHz if the band is implemented on the UE with a single duplexer. In case of a dual duplexer approach, it is also possible if the filters passband is, as minimum, 55MHz (i.e. 55MHz duplexers with 20 MHz overlap). 
Intra-band CA is possible for a “Superset of Band 1” approach without any restriction if the band is implemented with a single duplexer. However, this CA configuration is restricted in case of a dual duplexer implementation. 

Observation 2: A dual duplexer approach for the “Superset of Band 1” channel arrangement alternative would allow for a 20MHz carrier anywhere within 1920-1980MHz if the filters overlap is, as minimum, 20MHz. 
Observation 3: Intra-band CA is restricted if the “Superset of Band 1”is implemented with a dual duplexer

2.1.3
A balanced alternative
Despite the “Superset of Band 1” alternative being the most suitable from an ecosystem perspective at a first sight, this option seems to lose its benefits when taking a deeper look since it will require a dual duplexer to keep the same UE performance for allocations within 1920-1980MHz when the UE implements the “Superset of Band 1” as when it implements Band 1 duplexers. Still, the benefit of being able to allocate carriers in the Band 1-MSS spectrum boundary remains with the “Superset of Band 1” alternative.

As a middle solution which considers:

1. A UE implementation of the band with a single duplexer

2. Keeping allocations within 1920-1980MHz to be implemented with a Band 1 duplexer for performance reasons.

3. The possibility to allocate 20 MHz E-UTRA carriers in the Band 1-MSS spectrum boundary, making possible to allocate this channel bandwidth anywhere within 1920-2010 MHz

An arrangement which passband is between 2x90MHz and 2x30MHz. and at least 2x50MHz, needs to be specified.
3
Proposal

In this contribution, we consider further the different alternatives to specify the band including the MSS spectrum and propose to adapt a channel arrangement which would allow:
1. A single duplexer implementation on the UE

2. To allocate 20 MHz E-UTRA anywhere within 1920-2010 MHz

Specifically, we propose to specify the band as 1960-2010/2150-2200MHz.
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