[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 104b-e	R4-2216870
Electronic Meeting, October 10 - 19, 2022
 
Source: 	Skyworks Solutions, Inc.
Title: 	CA_n5-n28 MSD for 2UL case
Agenda Item:	6.2.3.1	Feasibility investigation of simultaneous reception and transmissions	[FS_NR_700800900_combo_enh]
Document for:	Approval
Introduction
In RAN4#104e, we addressed the CA_n5-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 n5 and n28 MSD for n28 DL.
Discussion
Dual antenna architecture
In way forward [1], both two antennas and three 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 third antenna in this case given the multiple 

There are several possible architecture based on 2 antennas including:
· Main Antenna: n5+n28 quad-plexer with 21MHz gap between n5 UL and n28 DL and diversity antenna with n5 and n28 DL duplexer 
· Split UL with dual duplexer: UL/DL antenna 1with n5 DL/UL + n28DL triplexer and UL/DL antenna 2 with n28 UL/DL + n5 DL
· One additional aspect is whether n28 must use a split duplexer but essentially it does not change the antenna architecture choices since the lower or higher n28 duplexer is switched to the desired antenna depending on which n28 channel is allocated.

Proposal: only two antenna architectures are studied for CA_n5-n28.
Simultaneous n5 Tx / n28 Rx 
In [1], the following channel bandwidths were agreed:
· n5: 5, 10, 15, 20 MHz
· n28: 5, 10, 15, 20, 25, 30 MHz

As previously concluded, there is no n5 UL and n28 UL IMD related MSD. Nevertheless, there are critical crossband isolation issues, especially for the n28 DL that can suffer from the combined UL noise from n28 and n5 ULs.

The worst case where n5 uses 20MHz at the bottom of the band and n28 uses 30MHz at the top of the band, using the REFSENS UL allocation of 20RB for n5 and 25RB for n28, the IMD landscape is shown in Figure 1.

[image: ]
Figure 1: IMD landscape for n5 and n28 dual UL
It can be seen that the n28 30MHz DL channel is subject to the combined interference from:
· Partial IMD3 of n28 UL
· Close to full IMD5 of n28 UL
· Full IMD5 of n5 UL

Proposal on CA_n5-n28 dual UL test point: The worst-case MSD is evaluated for:
· 30MHz n28 UL at the top of the band with 25RB at the top of the channel
· 20MHz n5 UL at the bottom of the band with 20RB at the bottom 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 antenna architectures are studied for CA_n5-n28.

Proposal on CA_n5-n28 dual UL test point: The worst-case MSD is evaluated for:
· 30MHz n28 UL at the top of the band with 25RB at the top of the channel
· 20MHz n5 UL at the bottom of the band with 20RB at the bottom of the channel.
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