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Introduction
[bookmark: _Hlk118712168]In the last meeting, we further discussed the feasibility aspects and RF requirements impacts for handheld UE supporting CA_n8-n20-n28. It was agreed to use 3 antenna UE architecture as the baseline for evaluation [1], not precluding 2 and 4 antennas in the study item. Based on 3-antenna architecture, RF parameters assumption were discussed for the feasibility study. For RF requirements study, IMD3 of CA_n20-n8 UL in n28 DL and CA_n20-n28 UL in n8 DL need further study. In this contribution, we provide our views on remaining issues for CA_n8-n20-n28.
Discussion
For low band CA_n8-n20-n28, the following agreements were reached in the last meeting [1].
Table 1. Agreements in RAN4#104bis-e for CA_n8-n20-n28
	CA_n8-n20-n28

	Feasibility investigation 
	UE RF Requirements 

	Two-Antenna
	Three-Antenna
	Four-Antenna
	

	During GTW the following agreement was reached on antenna architecture to be considered for CA_n8-n20-n28. Given this agreement we can focus on 3 antenna architecture to assess this band combinations feasibility.
Agreement:
· [bookmark: _Hlk118712230]Use 3 antenna UE architecture as the baseline for evaluation.
· Do not preclude 2 and 4 antennas in the study item

	[bookmark: _Hlk118390813]Way forward on IMD3 of CA_n20-n8 UL in n28 DL:
· 5MHz n8 UL at 887.5MHz with 25RB0
· 5MHz n20 UL at 834.5MHz with 25RB0
· 5MHz n28 DL at 781.5MHz

	Way forward:
· Assuming it is the worst case, analysis is prioritized for 3 antenna architecture based on: 
· [bookmark: _Hlk118712505]n28UL/n20+n28DL/n20UL triplexer on antenna 1
· n8UL/n8DL duplexer on antenna 2
· n20+n28DL/n8DL duplexer on antenna 3
· For comparison purpose, analysis of alternate two or three antenna solutions are not precluded, and if a worse case is found it can be discussed whether it should be used for the MSD feasibility.
· 10db antenna isolation is used for MSD calculations
· The normal Tx/Rx 50dB isolation is used between UL and DL of the same FDD bands for duplexer/triplexer/quadplexer. If higher insertion loss is needed to meet the 50dB it can be accounted in DeltaT/R
· For different FDD bands within triplexer/quadplexer companies are encouraged to provide feasible isolation between ULs and DLs
· For diversity path, the DL filter provide at least 40dB of Rejection of the UL of the same band and companies are encouraged to provide feasible rejection for UL of other bands.
· Companies are encouraged to provide input on the feasibility of such values

	Way forward on	IMD3 of CA_n20-n28 UL in n8 DL:
· 5MHz n20 UL at 834.5MHz with 25RB0
· 5MHz n20 UL at 715.5MHz with 25RB0
· 5MHz n8 DL at 952.5MHz
· IMD3 MSD is evaluated by calculation, simulation, or measurement
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[bookmark: _Hlk118554548]For CA_n8-n20-n28, it was agreed to use 3 antenna UE architecture as the baseline for evaluation, 2 or 4 antenna architectures are not precluded in this study item. For antenna aspect, it was clearly stated in the SI that feasibility of low band wideband antenna needs to be studied. However, there were few contributions on the feasibility or performance of low band wideband antenna in the past two meetings. Currently, a single main antenna can support Tx/Rx for low band, even up to middle band. With designed antenna switch and tuning, UE can resonate at 700, 800, 900MHz with TDMed manner. However, at a given time, antenna can not cover two low bands simultaneously. For low band CA_n8-n20-n28, if three antenna architecture is considered, n28UL/n20+n28DL/n20UL on antenna 1 means a single main antenna needs to support n20 and n28 simultaneously with proper antenna tuning. The performance of one main antenna covering n20 and n28 at the same time is expected to be compromised compared with one antenna covering one low band. It is suggested to align the performance of low band antenna covering both n20 and n28 considering handheld UE form factor for the feasibility study.
[bookmark: _Hlk118557504]Proposal 1: It is suggested to align the performance of low band antenna covering both n20 and n28 considering handheld UE form factor for the feasibility study.
 Conclusion
This contribution further discusses remaining issues for feasibility aspects and RF requirements for handheld UE supporting CA_n8-n20-n28. The following observations and proposals are made:
Proposal 1: It is suggested to align the performance of low band antenna covering both n20 and n28 considering handheld UE form factor for the feasibility study.
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