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Introduction
In RAN4#104e, we addressed the CA_n8-n20-n28 challenges in [2] and several agreements were captured in way forward [1] for frequency range restrictions. In this contribution, we further elaborate on dual UL IMD issues for this combination.
Discussion
Dual antenna architecture
In way forward [1], both three antennas and four antennas architectures are suggested, in our view if achievable the two antenna case should be the baseline approach for which the minimum requirement is derived. We also do not see the benefit of a fourth antenna in this case since a two antenna case already works; the only reason to add a third antenna is to consider the large frequency range that the antenna would have to support

Possible architecture based on 2 antennas is:
· Antenna 1: quaplexer n28UL/n20+28DL/n20UL/n8DL
· Antenna 2: quadplexer n20+28DL/n8UL/n8DL

To reduce the supported frequency range, a 3 antennas solution may help:
· Antenna 1: triplexer n28UL/n20+28DL/n20UL
· Antenna 2: duplexer n20+28DL/n8DL
· Antenna 3: duplexer n8UL/n8DL
· The fall-bacs are then easily supported.

Proposal: only two and three antenna architectures are studied for CA_n8-n20-n28
Simultaneous n5 Tx / n28 Rx 
In [1], the following frequency range restrictions and channel bandwidths were agreed:
· n28 frequency range is UL: 703MHz~733MHz and DL: 758MHz~788MHz
· n8: 5, 10, 15 MHz with UL configuration for REFSENS of 25, 25 and 20RB respectively
· n20: 5, 10, 15, 20 MHz with UL configuration for REFSENS of 25, 20, 20 and 20RB respectively
· n28: 5, 10, 15, 20 MHz with UL configuration for REFSENS of 25, 25, 25 and 25RB respectively.
As previously concluded, the two cases for two UL IMDs are: UL CA_n8-n20 (IMD3 and IMD5), UL CA_n20-n28 (IMD3). These two cases are illustrated in Figure 1.
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Figure 1: IMD landscape for CA_n8-n20-28 2UL cases
We observe that:
· For CA_n8-n20 UL: there is a solution where simultaneously, n8 and n20 DLs are subject to IMD3 and n28 subject to IMD5.
· For CA_n20-n28: there is a solution where n8 DL is subject to IMD3.

Proposal on CA_n8-n20 and CA_n20-n28 test points: The worst-case MSDs are evaluated for:
· CA_n8-n20:
· 20MHz n20 UL at the top of the band with 20RB in the middle of the channel
· 15MHz n8 UL at the bottom of the band with 20RB in the top of the channel
· CA_n20-n28:
· 20MHz n20 UL at the bottom of the band with 20RB in the middle of the channel
· 20MHz n28 UL at the top of the band with 20RB in the top of the channel
Conclusions
In this contribution, we further study the de-sense issues for CA_n5-n28 with dual UL cross band interference and make some architecture and MSD test point proposals.

Proposal: only two and three antenna architectures are studied for CA_n8-n20-n28

Proposal on CA_n8-n20 and CA_n20-n28 test points: The worst-case MSDs are evaluated for:
· CA_n8-n20:
· 20MHz n20 UL at the top of the band with 20RB in the middle of the channel
· 15MHz n8 UL at the bottom of the band with 20RB in the top of the channel
· CA_n20-n28:
· 20MHz n20 UL at the bottom of the band with 20RB in the middle of the channel
· 20MHz n28 UL at the top of the band with 20RB in the top of the channel
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