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1
Introduction
The channel arrangement for the MSS spectrum has been considered by RAN4 during the last meetings with no agreement. 

In this contribution we compare the two arrangements 2x30MHz and 2x90MHz and further analyze UE implementation possibilities for a 2x90MHz band.
2
Discussion 
2.1. 2x30MHz or 2x90MHz?

We consider the following arrangements,
1. Stand-alone arrangement: 2x30MHz,  1980-2010/2170-2200MHz 
2. Superset of Band 1/I: 2x90MHz, 1920-2010/2110-2200MHz
An arrangement of 2x90MHz is the most suitable arrangement as it:

1. builds on the Band 1 ecosystem

benefits the availability of “global” terminals supporting the MSS part

Band 1 operators can allow UEs supporting this band by the means of MFBI. The performance of the UEs will be the same as for UEs implementing Band 1.

2. covers allocations within the MSS spectrum 

MSS operators can use this band for their spectrum allocation 

3.  allows LTE carriers up to 20MHz anywhere within 1920-2010MHz

not possible with a 2x30MHz arrangement

4. enables intra-band contiguous CA within 1920-2010MHz’

5. enables intra-band NC CA 

not possible with a 2x30MHz arrangement at all. 

2.2       Spectrum usage
2.2.1
Allocation of carriers within 1920-2010MHz

Specifying the band as 2x30MHz creates a hard boundary between allocations within 1920-1980MHz and 1980-2010MHz. However, specifying the band as 2x90MHz gives the flexibility to allocate contiguous carriers anywhere between 1920-2010MHz. 
2.2.2
CA between E-UTRA carriers within 1920-1980 and E-UTRA carriers within 1980-2010MHz

If CA between allocations within 1920-1980MHz and 1980-2010MHz is of interest, the only arrangement that would allow this option is 2x90MHz. Contiguous CA is always possible while the support of NC CA depends on the UE implementation.

A stand-alone arrangement precludes CA between allocations within the legacy Band 1 and the MSS spectrum, if we consider an architecture on which both bands will use the same antenna. 

2.3. UE implementation

First we note that the 3GPP specifications will specify the band arrangement and UE/BS requirements for the band; the UE duplexer arrangement is decided by implementation but may be implied by the requirements. Any implementation is allowed as long as the 3GPP requirements are met. 

In this section, we study the different possible implementations and implications from a requirements perspective.

In case of a stand-alone band, the UE implementation is straightforward. The expected duplexer implemented is 2x30MHz independently of any other operating band supporting by the device. 
Discussions on the duplexer arrangement of the superset of Band 1/I has taken place in the last RAN4 meetings. In this scenario, different implementations are possible, i.e. dual or single duplexer. 

Band 1/I is one of the IMT Core Bands and today supported by all UEs. 
· UEs implementing the band including the MSS spectrum will also support allocations within 1920-1980MHz. Thus, if the band is specified as 2x30MHz, UEs will implement separate specific Band 1/I duplexers. Figure 2.3-1a
· If the band is specified as 2x90MHz, this can be implemented with a single or dual duplexer, Figure 2.3-1b. This alternatives are further analyzes in section 2.3.1


Figure 2.3-1: Band 1/I and 2x30MHz band UE implementation






2.3-2.a: dual duplexer implementation




2.3-2.b: single duplexer implementation


Figure 2.3-2: Band 1/I and 2x90MHz band UE implementation

2.3.1 The 2x90MHz band arrangement

A superset of Band 1/I would be a beneficial arrangement for the band including the MSS spectrum as it will benefit the availability of “global” terminals supporting the MSS part

2x90MHz has been previously proposed with the following principles in mind:
1. Keep Band 1 performance, in terms of UE REFSENS

2. For allocations within 1920-1980MHz, allow for co-existence with Band 34 
Following, we analyze UE implementations with single and dual duplexer to fulfill the above items 

Dual duplexer

If a dual duplexer is implemented to support this band  
1. Band 1/I duplexer is the lower constituent duplex filter
2. Band 1/I UE REFSENS 

3. Co-existence between within 1920-1980MHz and Band 34 can be ensured without any UE power back-off 

The lower duplexer is a Band 1/I duplexer. Depending on the implementation of the upper duplexer, contiguous CA and/or non-contiguous CA can be supported by the UE (the actual overlap would not be specified).

Single duplexer 2x90MHz
A full band duplexer can be implemented on the UE and keep UE REFSENS for the 2 x 90 MHz band. In this scenario, a SAW filter is challenging at present (as we have seen in previous data recollection [1]) However, other technologies would allow for such implementation.

Band 1 operation can be supported by this duplex filter if A-MPR is specified for the high channels of Band 1 in order to meet the Band 1 requirement for Band 34 for UEs indicating support for both Band 1 and the 2 x 90 MHz band.
Single duplexer 2x90MHz+Band 1 duplexer
If the UE supports a Band 1/I duplexer in addition to the 2x90MHz single duplexer, then the E-UTRA carriers within 1920-1980MHz can be transmitted via the Band 1/I path in order to avoid the need for AMPR.
2.3.1 How to reflect the architecture in the UE specifications?

If order to allow all types of UE implementations, 3GPP could
1. Specify UE REFSENS as Band 1

2. Introduce 2 NS values

NS_x specifies AMPR for allocations within the MSS range
NS_y specifies AMPR for allocations at the top frequencies of Band 1 
  This is in the order of 3-4dB for a 20 MHz channel at 30MHz separation from Band 34 to fulfill -50dBm/MHz and about 1dB (or none) for a -40dBm/MHz protection level. 

The NS_y is intended for the existing Band 1 requirement for protection of Band 34 (-50 dBm/MHz). Cells operated within Band 1 can indicate Band 1 (without A-MPR) as well as the “superset of Band 1” signaling using MFBI. If the UE supports  Band 1 only, it would camp as a Band 1 UE and no AMPR will be applied.The UE would apply AMPR in the Band 1 range only if it supports both the “superset of Band 1” and Band 1. This assumes that “superset of Band 1” can be indicated in the FBI and Band 1 as MFBI, otherwise the behavior is not ensured. If the UE is implemented with a switched duplexer, A-MPR need not be applied even if it’s allowed. 
If the UE architecture assumes that ALL UEs will be implementing a Band 1/I duplexer, then a dual duplexer architecture could be reasonable, in this case 3GPP could 
1. Specify UE REFSENS as Band 1

2. Introduce 1 NS values

NS_x specifies AMPR for allocations within the MSS band

3
Proposal
In this contribution, we propose to  specify a 2x90MHz arrangement
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