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1
Introduction
The channel arrangement including the MSS spectrum has been under discussion in the past RAN4 meetings. Two possible arrangements have been discussed:
1. To specify the band as a superset of  Band 1: 1920-2010/ 2110-2200MHz
2. To specify the band as a stand-alone band: 1980-2010/ 2170-2200MHz
The pros and cons of these options were discussed in [1]. In this contribution we further consider these two possible arrangements and introduce another alternative for the definition of the band.
2
Discussion 
2.1
Carrier allocation flexibility within 1920-2010MHz and 2110-2200MHz
The main advantage of specifying the band as a superset of Band 1 would be the flexibility for operators to allocate a contiguous LTE carrier anywhere between 1920-2010MHz and 2110-2200MHz (keeping the TX-RX separation as 190MHz). In addition, non-contiguous carrier aggregation within the band would be possible. 

The definition of a band as stand-alone would imply that allocations can be made either within 1920-1980/ 2110-2170MHz or 1980-2010/ 2170-2200MHz. Inter-band CA between the bands would be challenging from a UE perspective.
2.2
Single duplexer approach for the superset of Band 1 and performance of UEs in 1920-1980/2110-2170MHz
One of the principles for the decision on the channel arrangement for the band is the feasibility of a single duplexer to cover the complete band. This is on the benefit of harmonization, allowing UEs to cover allocations in both 1920-1980MHz and 1980-2010MHz with one instead of two filters.

From a feasibility standpoint, both the superset of Band 1 and the stand-alone band are possible to be implemented with a single duplexer according to initial feedback from UE filter vendors. This applies for SAW and FBAR technologies. 
Channel bandwidths allocated within 1920-1980MHz will present worse performance when implementing a single duplexer to cover 1920-2010MHz compared to the ones implementing a Band 1 duplexer, 1920-1980 MHz. The IL for SAW filters is expected to be up to 3-4dB over the complete temperature range for a duplexer covering the superset of Band 1while this is 2dB for Band 1.

A-MPR for UEs allocated within 1920-1980MHz needs to be allowed for channel bandwidth allocated at the highest frequencies of this range in order to fulfill -50dBm/MHz. Initial simulations indicate that AMPR is not needed for 5MHz channel bandwidth while it is up to 4dB for 20MHz carriers. A maximum power back-off of 1dB is needed for large LTE channels for -40dBm/MHz Band 34 protection. 
The specification of the band as a superset of Band 1 would be beneficial from a harmonization perspective if carriers allocated in Band 1 could accept the implications. However, if this is not the case, there is no advantage on specifying the band as 2x90MHz. 
2.3   An alternative option
In order to allow for flexibility of any channel bandwidth placement within 1920-2010 MHz, a channel arrangement somewhat larger than the MSS spectrum may be of interest. As an example, considering the band as 1960-2010/2150-2200MHz would allow for allocations of carriers in the boundary between Band 1 and the MSS spectrum. This has been indicated to be a possible scenario by Korean operators and should be taken into consideration.

This alternative would require a single duplexer with similar performance to Band 1.
 Conclusion 
Specifying the channel arrangement containing the MSS spectrum as a superset of Band 1 would allow for complete flexibility to deploy any channel bandwidth. Itis possible to implement such arrangement with a single duplexer in the UE for SAW and FBAR technologies. For allocations within 1920-1980MHz, an operator could then choose to use Band 1 or the superset of Band 1. 
For the superset of Band 1, the IL would be somewhat higher than for Band 1 due to the passband increase. Channel bandwidths at the highest end of the superset of Band 1 would need to allow AMPR for Band 34 protection.  A-MPR is not allowed for Band 1 devices. The benefit of defining the band as a superset of band 1 in terms of reducing the UE filters required would just happen if carriers deploying in Band 1 could accept this impact. If this is not the case, there would not be any benefit on specifying the band as 2x90MHz.
To still allow for flexibility to allocate up to 20MHz anywhere within 1920-2010MHz while not aiming to cover the complete 2x90MHz with the channel arrangement containing the MSS frequencies, the minimum channel arrangement is 1960-2010/2150-2200MHz. The band in this case would be 2x50MHz, with the same TX-RX separation and similar duplex gap and passband as Band 1. Similar performance as in Band 1 is expected. 
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