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1
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. 

In [2], it was also proposed to keep the Band 34 OOBE of -50dBm/MHz when the E-UTRA carrier is within 1920-1980 MHz. This is to match the Band 1 emission requirements. Further, this requirement will impose a split duplexer implementation, The UE split duplexer architecture was also considered in [3], [4] and [5]. All contributions included a Band 1 duplexer as the lower duplexer. This will ensure Band 1 performance within 1920-1980 MHz, 2110-2170 MHz, following agreement on the WID.

The upper duplexer implementation was also considered in [2], [4] and [5]. A common view can be seen regarding the possible different implementation of the upper duplexer passband, with a minimum of 2x50MHz. This passband will  depend on the UE capabilitites supported for this band (i.e. non-CA, intra-band contiguous CA or intra-band NC CA).

An attempt on a way forward regarding the assumption of a split duplexer implementation, based on inputs [2]-[5], was presented in [7] but not agreed. In this contribution, we reiterate the specification of requirements for the 2x90MHZ band which will impose the UE implementation of split duplexer with a lower duplexer as Band 1.
This is a revision of R4-150779
2
Proposal

It is proposed that the attached text proposal below is approved and included in TR 36.862
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7
General issues

· 7.1. UE architecture protecting existing Band 1 requirements 

The specification of the UE spurious emissions towards B34 as -50dBm/MHz without A-MPR (or RB restrictions) implies that a UE supporting the 2x90MHz band needs to implement a split duplexer. The lower duplexer will be Band 1. This is because:

· All UEs support Band 1 as this is a Core band and can then make use of an available duplexer in the chain

· It allows for 30MHz of roll-off, needed to include rejection towards Band 34

· The band 1 filters  are commercially available and have good performance
The Band 1 performance can then be kept within 1920-1980/2110-2180MHz. 
The upper duplexer can be of any pass-band between 2x50MHz and 2x90MHz depending on the capabilities supported within the band, see Figure 7.1-1: 
1. If intra-band CA within the 1980-2010/2110-2200MHz band is not supported by the UE, an upper duplexer of 2x50MHz will be enough passband,
2. If contiguous CA within the 2x90MHz band is supported by the UE, the passband of the upper duplexer must be at least 2x70MHz
3. If NC CA is declared by the UE within the band, the upper duplexer must be 2x90MHz
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Figure 7.1-1: possible UE duplexer implementation (only the UL part is shown) with a 2x60MHz lower duplexer (Band 1) and 2x50MHz (left), 2x70MHz (middle) and 2x90MHz (right) upper duplexer

7.1.1. Evaluation of the upper duplexer 

An upper duplexer with passband up to 2x60MHz performs at least as Band 1. This is because such filter can be developed by upshifting in frequency the band 1 duplexer. 
The next step is to look at the maximum possible upper duplexer passband, 2x90MHz. The lower duplexer can ensure Band 1 performance; thus, the UE can transmit/receive signals via this duplexer when the E-UTRA carriers are allocated within 1920-1980/2110-2180 MHz. This allows for optimization of the filter in the highest end of the passband (where it does not overlap with Band 1). Figure 7.1.1-1 includes filter traces for Band 1, 2x90MHz and optimized 2x90MHz. The plots are at room temperature and also includes a reference to the performance expected at ETC. Relaxations seem to be needed when carriers are allocated at each end of the band at the same time, i.e. NC CA. However, this is outside the scope of the requirements for single band
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Figure 7.1.1-1: B1 (red), B1+MSS (brown) and B1+MSS TX with optimized performance at the highest frequencies (orange)


Figure 7.1.1-2: B1 (blue), B1+MSS (navy) and B1+MSS RX with optimized performance at the highest frequencies (green)

7.1.3. Conclusions

Band 34 protection is specified for the MSS band as -50dBm/MHz for carriers within 1920-1980 MHz and NO A-MPR or RB restictions. This would require the implementation of a dual duplexer from which the lower duplexer is Band 1. This ensures that Band 1 performance  is kept within 1920-1980/2110-2180MHz.
The upper duplexer must be at least 2x50MHz but can also be of any passband up to 2x90MHz. As the lower duplexer is Band 1, the upper filter can be optimized in the non-overlapping frequencies with Band 1 and thus keep the same performance as Band 1 for these frequencies. This optimization together with the implementation of Band 1 as the lower duplexer will ensure Band 1 performance is the complete frequency range of the band in terms of UE REFSENS and UE MOP
<end of text proposal >
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