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1 Introduction

During RAN4#84bis and the RAN4 NR ad-hoc in September, the agreement on extending the boundary to spurious emissions for NR, as well as the need to consider a similar approach for E-UTRA in the AAS specification was considered. A WF was agreed in [1] containing two options.
This paper re-outlines the argumentation and proposes an option.
2 Discussion

In order to reach spurious emissions limit, a filter is needed. The filter is typically an analogue filter whose passband consists of the operating band and that then attenuates emissions outside of the band. The wider the bandwidth of the band relative to the offset between the band edge and the start of the spurious emissions limit, the larger is the Q factor required to ensure sufficient attenuation in the stop band whilst providing satisfactory in band performance. Table 1 (reproduced from [3] shows some Q factors and associated sizes of cavity and ceramic filters needed for wider bandwidths.
	BANDWIDTH
	Case 20/10
	Case 30/25
	Case40/30

	100 MHz
	8 poles, Q=2000
Cavity (1.8 L)
	6 poles, Q=1100
Ceramic (0.26 L)
	5 poles, Q=900
Ceramic (0.13 L)

	200 MHz
	10 poles, Q=2000
Cavity (2.3 L)
	8 poles, Q=1100
Ceramic (0.35 L)
	7 poles, Q=900
Ceramic (0.2 L)

	400 MHz
	12 poles, Q=1800
Cavity (2.3 L)
	10 poles, Q=1100
Cavity (1.1 L)
	9 poles, Q=900
Ceramic (0.25 L)


For a traditional basestation, there is space within the housing to accommodate a sufficient filter in most circumstances. For an active array, however it is crucial to achieve close integration of filter and electronics. Even if this would not be the case, the much larger amount of transmitters means that the overall volume needed for filters would become unfeasible large for bands with wide bandwidths. Furthermore, additional insertion loss from the filters would increase the power dissipation, reduce the efficiency and further increase the size of the BS.
Observation 1: The size of the filters needed for bands with large bandwidths becomes unfeasible large if the transition from the band edge to spurious emissions 

Observation 2: Observation 1 is a property of the width of the band, the size of the transition and the physics of the filter design; it is not related to any properties of the access technology.

Similar observations can be made in the receive direction considering the filtering required to achieve the out of band blocking requirement.

For NR, it has been agreed to extend the width of the transition between the active band and the active band to 40MHz. Fortunately, this is entirely in line with regulation because [2]:

· For category A spurious emissions the spurious emissions limit is the same as the in band emissions limit and so the transition bandwidth anyhow does not make any difference
· For category B limits, the 40MHz is more stringent than the CEPT regulations allow as long as the RF bandwidth is greater than around 10% of the bandwidth of the band. This is to be expected considering the size of the band.


[image: image1]
The same physics and regulation apply to UTRA and E-UTRA. Since E-UTRA is also expected to be deployable with AAS technologies based on FD-MIMO, DM-RS etc. then the same approach as for NR is needed for E-UTRA, at least for AAS.

For non-AAS, the space available for filtering is less constrained and hence conceivable the previous 10MHz limit could be retained. It should be noted that the 10MHz limit would be much more stringent than required by the regulation, so it is not entirely obvious why non-AAS requirements would need to be different, but if provided with a good explanation of why this would be the case we counsider to agree to keep the 10MHz limit for non-AAS, at least for existing bands.
IF the 10MHz limit would be kept for the existing bands, it would be worthwhile to bear in mind that should bands be introduced in the future with even wider bandwidths, the size of the filters could become a concern even for non-AAS, and thus in those cases an additional offset could be needed.
3 Conclusion

Based on the observations in the document, it is proposed to agree option 2 from the previous WF:
Option 2: apply ΔfUEM = 40 MHz to AAS BS Tx requirements (TS 37.105, 37.145-1, 37.145-2) for NR and E-UTRA operation and consider to revisit the ΔfUEM = 40 agreement for FR1 E-UTRA refarming bands for NR BS

Furthermore, we propose “consider to revisit” to mean that for non-AAS requirements:

· Revisit the decision and use 10MHz for both NR and E-UTRA for existing bands (for non-AAS)
· Do not revisit the decision and use 40MHz (for BW>=100MHz) for both NR and E-UTRA for new bands (non-AAS)
For AAS, 40MHz is applied for bands >=100MHz in all cases.
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