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Introduction
During RAN#65, a WID to specify the 2GHz band in Region 1 was approved in [1]. The starting assumption is to specify a 2x90MHz band under the condition that the band 1 performance is kept within 1920-1980 MHz, 2110-2170 MHz.
At RAN4#72bis, it was proposed in [2] to keep the Band 1 UE REFSENS and MOP requirements within 2110-2200MHz and 1920-2010MHz, respectively. It was also proposed to keep the Band 34 OOBE of -50dBm/MHz when the E-UTRA carrier is within 1920-1980 MHz, to match the Band 1 requirements.

In this contribution, we further evaluate possible architectures which allow keeping the Band 1 performance. Note that different architectures may be possible and the aim of this discussion is to show the feasibility of the proposed requirements.
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Discussion
2.1
The split duplexer

A split duplexer is indeed needed if the Band 34 protection is specified as -50dBm/MHz with no A-MPR for carriers within 1920-1980 MHz. Further, the passband of the lower duplexer will be 60MHz because

1. A UE can also indicate compliance with 3GPP Band 1

Note that all UEs will support Band 1 (the MSS band is not available globally) so any UE will have to include a Band 1 filter for Band 1 operation.
2. It allows for 30MHz of roll-off, needed to include rejection towards Band 34

3. The band 1 filters  are commercially available and have good performance
Conclusion 1: A Band 1 lower duplexer is needed to fulfill -50dBm/MHz for protection of Band 34 with no A-MPR for carriers within 1920-1980 MHz. This ensures Band1 performance within 1920-1980/2110-2170MHz.

The question remains on the passband of the upper duplexer. This needs to be at least 50MHz to allow for 20MHz carriers anywhere within the band (left of figure 1). However, the actual passband is up to UE implementation and it depends on the supported capabilities. For example, a UE supporting the 2x90MHz band as well as intra-band contiguous CA within the band, needs to implement at least a 2x70MHz upper duplexer (middle of figure 1). A UE supporting NC intra-band CA within the band will need a 2x90MHz wide duplexer (right of figure 1). 
Figure 1: possible UE duplexer implementation (only the UL part is shown) with a 2x60MHz lower duplexer and 2x50MHz (left), 2x70MHz (middle) and 2x90MHz (right) upper duplexer

Any of the architectures in figure 1 will ensure the Band 1 minimum and actual performance within 1920-1980/2110-2170MHz. Remaining is to discuss, what will be the performance within 1980-2010/2170-2200MHz?

If the upper filter has up to 70MHz, the same performance as per Band 1 can be maintained within the complete band. Filter simulations have been presented earlier in [3]. Following we analyze the 2x90MHz upper duplexer and show that the Band 1 performance can also be kept within 1980-2010/2170-2200MHz. 
We assume a UE implementing a dual duplexer, 2x60MHz (lower duplexer) and 2x90MHz (upper duplexer). The UE can then select the duplexer used to transmit/receive the signal when camping on a Band 1 or a 2x90MHz network. The band 1 duplexer will allow for keeping band 1 performance and thus the design of the 2x90MHz upper duplexer can be optimized for the highest supported frequencies. In this way, the same performance as in Band 1 can be ensured within 1980-2010/2170-2200MHz. Figure 2 and 3 show Band 1 and the 2x90MHz duplexer performance with optimized response at the highest end. Note that the duplexer IL  for the middle frequencies within Band 1 can even be improved with a 90MHz passband. The plots are at room temperature and also includes a reference to the performance expected at ETC. Relaxations on the performance may be only needed in the NC CA scenario when carriers are both at the low and high end of the 2x90MHz duplexer. This is out of the scope of the specification of the band itself.
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Figure 2:  B1 (red), B1+MSS (brown) and B1+MSS TX with optimized performance at the highest frequencies (orange)
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Figure 3:  B1 (blue), B1+MSS (navy) and B1+MSS RX with optimized performance at the highest frequencies (green)
Conclusion 2: Independently of the passband of the upper duplexer, the Band 1 performance can be kept within the 90MHz passband
3 Proposal
It is proposed to specify a 2 x 90 MHz and ensure Band 1 performance within the complete band. Specifically, it is proposed to:
· Specify Band 1 UE REFSENS within 2110-2200MHz

· Specify Band 1 UE MOP within 1920-2010 MHz and no deltaTc

· Define OOBE towards Band 34 as -50dBm/MHz when the E-UTRA carrier is within 1920-1980 MHz, with no    

    A-MPR
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