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1
Introduction
This document discusses the remaining specification changes to finalize aggregation of 20+7+38.
This proposal is in line to the agreed work plan in [1], and in particular discusses harmonic issue, reference architecture, resulting reference sensitivity and out of band blocking characteristics.
2
Discussion
Harmonics and MSD discussion
In Figure below, B20 UL and B38 spectrum are presented specifically since these two bands present third order harmonic relationship. In previous discussions, it was mentioned that harmonic trap filter and MSD needed further discussion [2].
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We note that there is only 16MHz clash (shaded orange in Figure above) between 3rd harmonic and Band 38 spectrum. Additionally, as far as it has been checked, known interested operators to aggregate B7+B20+B38 do not have any harmonic hit due to specific spectrum arrangements. Additionally for B7+B20+B38, B20 will operate as Pcell and imposing a harmonic trap filter will penalize unnecessarily and unreasonably the performance since there is not harmonic hit in practice.
Proposal 1: no harmonic trap filter is assumed for CA_7A-20A-38A. The same applies to CA_20A-38A

UE reference architecture

As presented in [2], and according to the previous proposal on harmonic trap filter above, the following is the understanding of the UE reference architecture:
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In consequence, the new element introduced is the filter that covers B7rx+B38 frequency range. Different options are possible:

1. assume a B41 filter

2. optimized B41 filter to fit the B38+B7Rx spectrum range
In previous discussions it has been argued that B41 would be an attractive implementation from cost point of view. Filter vendors have been contacted and have indicated that in practice, in many cases, specific B41 filter are designed, and do not cover the full B41 spectrum range, and that from that point of view, B38+B7Rx spectrum range could be covered by a B41 type filter, i.e. dedicated filter, fitted to that spectrum range.
Since in the last RAN#68 meeting, CA_3A-7A-38A Work Item was agreed, hence we also verified whether the same filter assumed for CA_7A-20A-38A is still valid for CA_3A-7A-38A.

The following are the views of 3 consulted leading filter vendors

	
	Filter vendor A
	Filter vendor B
	Filter vendor C

	View on B41 filter for CA_7A-20A-38A
	Acceptable, but not ideal

Also close to wifi channels, increased IL compared to other options due to wifi attenuation
	Good candidate
	Ok, but not suitable for 3+7+38, it is reasonable to assume the same filter is used for both, though final decision will be based on best IL path, and this may come from other places in the architecture of the UE

	View on B41 filter for CA_3A-7A-38A
	Not suitable due to B3Tx lack of attenuation into B41
	Not possible, though it depends on diplexer performance. Diplexer isolation can be improved to 40dB, but IL can increase significantly
	Normal B41 filter is not suitable for this scenario

	Other comments
	
	3.2dB of IL in B41 filter over B38+B7Rx 
	B41 filter shows 2.7dB loss over B38+B7Rx range


Both three industry leading filter vendors indicated that for B3+7+38 a dedicated filter design is optimum solution. In consequence, since we do not expect to have different B7Rx+B38 filter designs depending on which is the band acting as Pcell, due to the limitations with Band 3, we think the most reasonable way forward is to assume a dedicated B7Rx+B38 filter design.
Proposal 2: Assume filter covering B7Rx+B38 spectrum range for both CA_7A-20A-38A and CA_3A-7A-38A
Note: CA_3A-7A-38A UE reference architecture will be discussed in [4] and it may differ from the one used for CA_7A-20A-38A, but the filter covering B38+B7Rx should be the same as indicated in proposal 2 above.
IL of B38+B7Rx filter reported:
	
	Filter vendor A
	Filter vendor B
	Filter vendor C

	IL worst case
	TBC
	2.7dB
	2.8dB


∆IL of B38+B7Rx filter

	
	Filter vendor A
	Filter vendor B
	Filter vendor C

	∆IL (against B7Rx IL of B7 duplexer)
	TBC
	0
	0

	∆IL (against B38 filter)
	TBC
	0
	0


Proposal for ∆T and ∆R
	20+7+38 CA
	∆T
	∆R

	Band 20
	0.3dB
	0dB

	Band 7
	N/A
	0dB

	Band 38
	N/A
	0dB


With regards to Band CA_20A-38A, which is also part of the 3DL WI:
Proposal for ∆T and ∆R
	20+38 CA
	∆T
	∆R

	Band 20
	0.3dB
	0dB

	Band 38
	0.3dB
	0dB


Proposal 3: Agree ∆T and ∆R for 20+7+38 CA and 20+38 CA as in the Tables above

3
Conclusion
This contributions has discussed MSD, reference arhictecture and relaxation of requirements, and has made the following proposals:
Proposal 1: no harmonic trap filter is assumed for CA_7A-20A-38A. The same applies to CA_20A-38A

Proposal 2: Assume filter covering B7Rx+B38 spectrum range for both CA_7A-20A-38A and CA_3A-7A-38A
Proposal 3: Agree ∆T and ∆R for 20+7+38 CA and 20+38 CA as in the Tables above
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