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1. Introduction

The UE coexistence emission requirements from Band 1 into Band 33 and Band 39 remain undefined, even for Rel-8.  This situation mirrors the coexistence between Band 7 and Band 38 in that there are two existing bands, one FDD and the other TDD, which are immediately adjacent to one another.  Due to this similarity, it seems to make the most sense to follow the same approach in defining the specifications.  In this contribution, we provide further study to evaluate the difference in performance between Band 1 and Band 7 by investigation their respective duplexer performances.  Finding that the filters provide similar performance, we propose to adopt the same requirement for Band 1 as was agreed for Band 7.
2. Discussion

In [1], it was proposed to align the coexistence emission requirements for Band 1 and Band 33/39 with those of Band 7 and Band 38, with one exception.  The Band 7 and Band 38 coexistence requirements for non-CA are as follows

1. The emission limit into the first 5 MHz of the TDD band were specified to be +1.6 dBm/5 MHz,

2. The emission limit into the next 20 MHz of the TDD band were specified to be -15.5 dBm/5 MHz,

3. The emission limit beyond 25 MHz from the band edge were specified to be -30 dBm/MHz for Rel-8, and -40 dBm/MHz for Rel-9, -10, and -11,

4. For conformance testing, a network scheduled restriction of 54 RB’s is needed for 15 MHz and 20 MHz channels located close to the band edge in order to meet the emission requirement since A-MPR is not available.

It was proposed to adopt the same requirements for Band 1 and Band 33/39 in both [1], [2] and [3], with some possible modification to the third point on the emission limit beyond 25 MHz from the band edge.  A similar approach was also proposed in [4].  In [1], it was proposed to maintain the requirement at -30 dBm/MHz for all releases 8, 9, 10, and 11 because of the limited attenuation offered by the Band 1 duplexer.  In [2] and [3], duplexer studies and UE measurements were provided to justify setting the requirement to -40 dBm/MHz.  Contribution [3] suggests imposing the -40 dBm/MHz requirement in all releases starting from Rel-8, whereas contribution [2] does not mention which release the requirement should be applied to.  Thus, our observation is that all three proposals are well aligned with the only point of contention being what the specified emission requirement should be at 25 MHz offset from the band edge and to what release the requirement should apply if it is tightened beyond the SEM value to -40 dBm/MHz.  It is also noted that an alternative proposal was provided in [5] which deviates from the approach adopted for Band 7 and Band 38 by piggybacking on to NS_05 which is already available for Band 1.
Returning to the proposals in [1] - [4] and seeking common ground to be able to reach agreement, we further investigate Band 1 duplexer performance.  Specifically, we compare the performance of the Band 1 duplexer to the Band 7 duplexer at 25 MHz offset from the band edge.  A survey of filter vendors shows the following results

Table 1.  Band 1 and Band 7 filter comparison.

	Vendor
	Band
	Frequency Range
	Ant-Tx (worst case)

	1
	1
	1880 - 1895 MHz
	5

	2
	1
	1880 - 1895 MHz
	5

	3
	1
	1880 - 1895 MHz
	

	3
	1
	1880 - 1895 MHz
	

	4
	1
	1880 - 1895 MHz
	2

	4
	1
	1880 - 1895 MHz
	2

	3
	7
	2595 - 2620 MHz
	

	2
	7
	2595 - 2620 MHz
	5

	1
	7
	2595 - 2620 MHz
	2

	4
	7
	2595 - 2620 MHz
	1.5


Thus, it can be seen that the worst case filter performance is similar between Band 1 and Band 7 filters offset 25 MHz from the band edge.  
Proposal

Given that the filter performance of the Band 1 duplexer is similar to that of the Band 7 duplexer and with an assumption that the PA performance is also similar, then it is reasonable to apply the same requirement FDD/TDD coexistence for Band 1 as was agreed for Band 7.  When the requirement for Band 7 was agreed, a requirement of -30 dBm/MHz at the 25 MHz offset was specified in Rel-8 since devices are already in development and already fielded.  Thus, the requirement was tightened to -40 dBm/MHz only for Rel-9 and onwards.  At this point in time, Rel-8 and Rel-9 Band 1 devices are already fielded with Rel-10 devices in development.  Therefore, following similar logic, one could apply the tighter requirement only for Rel-10 or Rel-11 and onward.  However, to achieve agreement and to close this undefined specification, we propose an exception for this case that the requirement of -30 dBm/MHz be applied for Rel-8, and a tightened requirement of -40 dBm/MHz be applied from Rel-9 and onward.

For carrier aggregation configuration CA_1C from Rel-10 on onward, we propose to adopt the same emission requirements again, following the approach and maintaining consistency with specifications for CA_7C.  For the case of carrier aggregation, however, instead of imposing a uplink limitation of 54 RB's to meet the emission requirement, CA_NS values have been defined.  Specifically, CA_NS_02 and CA_NS_03 have been allocated for this CA configuration for this purpose.  With this ability to signal CA_NS_02 or CA_NS_03, an A-MPR can also be defined to enable the UE to meet the emission limits.
3. Conclusion
In this contribution, we further discuss the options for specifying coexistence requirements between Band 1 and Bands 33 and 39.  Most previous proposals agreed to leverage the requirements already defined for the similar situation in Band 7 and Band 38; however, one point remaining unresolved was whether the emission requirement at 25 MHz offset from the band edge should be -30 dBm/MHz or -40 dBm/MHz, and for which release of the specification this should apply.  In carefully studying and comparing filter performance between the Band 1 duplexer and the Band 7 duplexer, it was found that they provide similar attenuation at the 25 MHz offset frequency.  Therefore, it is reasonable to adopt the same requirements derived for Band 7 and Band 38 and apply them also for Band 1 and Band 33/39.  Furthermore, to respect the already existing Band 1 devices in the field and to maintain consistency in the specification, we propose to adopt -30 dBm/MHz in Rel-8, and -40 dBm/MHz from Rel-9 onward.  We propose to apply the same emission requirements for the CA_1C configuration.
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