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1. Introduction

In the previous RAN4 #72bis meeting, there was ongoing discussion on whether the band should be defined as 2x90 superset of Band 1 or as a standalone 2x30 band.  In the event that the band is defined as 2x90, one possibility discussed is whether this band should be implemented with dual duplexers, one of them being a Band 1 duplexer.  This contribution provides a brief discussion about the other duplexer as well as any implication of out-of-band emission requirements relative to the 2x30 band.
2. Discussion
In discussion of whether to define this band as 2x90 or 2x30, one of the salient points is that there should not be any impact to Band 1 performance for one option vs. the other.  In order to ensure that there is no impact to Band 1, it is assumed that a separate Band 1 duplexer will be maintained, regardless of any other duplexer that would be required to support the band.  The assumed bandwidth of this “other” duplexer is still a topic of discussion.  

We consider two alternatives – a 60 MHz passband duplexer and a full 90 MHz passband duplexer.  
60 MHz passband duplexer

In this case, the 90 MHz band is covered by a dual duplexer implementation with one of the duplexers being the Band 1 duplexer and the second duplexer being a 60 MHz duplexer over the range 1950 – 2010 MHz / 2140 – 2200 MHz.  This option enables 30 MHz of overlap between the duplexers so that intra-band carrier aggregation can be allowed with the MSS band and the upper 30 MHz portion of Band 1.  Moreover, since the passband of this second duplexer is the same as that of Band 1, but only shifted slightly in frequency, we can expect that the performance should be the same.
One byproduct of this architecture, however, is that Band 1 is currently defined in a number of class A3 inter-band carrier aggregation scenarios including B1+B3, B1+B7, etc.  These configurations require that the Band 1 duplexer is replaced by a quadplexer and corresponding relaxation is allowed by DTIB and DRIB allowances.  Since the Band 1 duplexer, or quadplexer, is assumed to be reused for the extended 90 MHz MSS band, then any relaxation offered to Band 1 must also be offered to the MSS band, or at minimum the portion that is covered by the Band 1 quadplexer.  For example, if a UE supports B1+B7 and the extended MSS band, it would be allowed DTIB=0.5 and DRIB=0 for Band 1, even in single carrier operation.  These DTIB and DRIB relaxations would also be required to carry over to the MSS band since it is reusing the Band 1 quadplexer.

90 MHz passband duplexer

If the assumption is a 90 MHz duplexer, in addition to the Band 1 duplexer, the band is fully covered by the 90 MHz duplexer.  Therefore, downlink intra-band carrier aggregation can be supported across the entire 90 MHz including both the Band 1 frequency range as well as the MSS frequency range.  We observe that the ability to support intra-band carrier aggregation with Band 1 was one of the motivating factors for enlarging the band from its MSS allocation of 2x30 MHz.  Insertion loss of this 90 MHz duplexer, however, is expected to be larger compared to a duplexer with smaller bandwidth such as the Band 1 duplexer.  Thus, it is expected that the the reference sensitivity and maximum output power lower tolerance for the extended MSS band will be adjusted accordingly.  However, since a separate Band 1 duplexer is maintained (if the band is supported by the device), then Band 1 performance is also maintained.  Moreover, any effects of carrier aggregation with Band 1 do not have to be inherited by the extended MSS band.
In band emissions

The MSS band including a potential Complementary Ground Component (CGC) has been authorized for use in Europe over the 30 MHz frequency range 1980 – 2010 MHz / 2170 – 2200 MHz.  Therefore, it is reasonable to expect that all studies and regulations to protect adjacent services have been done under the context of a 30 MHz band.  However, in 3GPP, it is being considered to define this band with a passband of 90 MHz with a filter of 60 MHz or 90 MHz described in this paper.  Consequently, if there are any requirements for emissions relative to a 30 MHz band assumption, those requirements would now be regarded as in-band emissions in a 90 MHz band plan.
3. Conclusion
Two alternatives for a filter configuration for the MSS band are considered assuming that the band is defined as 2x90.  The first configuration is a dual duplexer with a Band 1 filter and a second 60 MHz filter.  For this configuration, not all CA arrangements are possible and relaxations for Band 1 quadplexing must be allowed for this band as well.  The second configuration is a full-band 90 MHz filter.  With this, all CA arrangements across Band 1 and the MSS band are allowed, but the insertion loss of the filter is expected to be larger.  It is also pointed out that out-of-band emissions relative to the 2x30 CGC authorization may in fact be in-band emissions if the band is defined larger than 2x30.
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