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Introduction
In the last meeting, we further discussed the feasibility aspects and RF requirements impacts for handheld UE supporting CA_n5-n28. It was agreed both 2 antenna and 3 antenna architectures can be studied [1]. For RF requirements impact, it needs further investigation on whether the requirements for 1UL CA_n5-n28 can be reused for 2UL CA_n5-n28. In this contribution, we provide our views on remaining issues for CA_n5-n28.
Discussion
For low band CA_n5-n28, the following agreements were reached in the last meeting [1].
Table 1. Agreements in RAN4#104bis-e for CA_n5-n28
	CA_n5-n28

	Feasibility investigation 
	UE RF Requirements 

	Two-Antenna
	Three-Antenna
	

	Issue 3-2: Whether both 2 antenna and 3 antenna should be allowed for the requirement analysis
GTW agreement:
· Both 2 and 3 antenna architectures will be analysed in the study item
· It will be decided in WI phase which one of two UE architectures will be used to specify the requirements.
	Issue 3-1: Whether the requirements for 1UL CA_n5-n28 can be reused for 2UL CA_n5-n28
 Agreements: Revisit the 2UL cross band MSD compared with 1UL CA in next meeting.

	Issue 3-3: RF parameters for requirements analysis
Agreements: Companies are encouraged to provide the RF parameters when the feasibility study is conducted.

	Issue 3-4: Other observations and proposals 
Agreements: Companies are encouraged to provide the MSD analysis for CA_n5-n28 considering the already specified 1UL CA_n5-n28 and DC_28-n5.
[bookmark: _GoBack]- Architecture assumption and multiplexer isolation performance needs to be clarified


[bookmark: _Hlk118745066][bookmark: _Hlk118564652][bookmark: _Hlk118745207][bookmark: _Hlk118564630]Currently, there are 2UL/2DL DC_28-n5 and 1UL/2DL CA_n5-n28 specified in the specification. Both these two band combinations consider separate antenna architecture as baseline since there is no existing LB-LB quadplexer. From antenna perspective, it was agreed that both 2/3 antenna architectures can be analyzed in the study item. However, if we intend to reuse the requirements defined for DC_28-n5, it is suggested to use separate antenna architecture (3-antenna) as baseline for analysis.
Proposal 1: Use 3-antenna as baseline for 2UL/2DL CA_n5-n28 analysis if RAN4 intends to reuse the requirements defined for DC_28-n5. 
[bookmark: _Hlk118565354]From our perspective, 2UL/2DL CA_n5-n28 can still reuse the separate antenna architecture for DC_28-n5. The RF parameters for DC_28-n5 can still be used in the CA analysis. The following RF parameters can be considered for CA_n5-n28 MSD requirements analysis.
[bookmark: _Hlk118565507][bookmark: _Hlk118565407]Table 2. RF parameters for CA_n5-n28 requirements analysis 
	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n28 filter rejection at n5 UL range
	35
	dB

	CIM5 of n5 UL relative to wanted level
	-70
	dBc

	Front-end loss 
	4
	dB

	PCB isolation 
	67
	dB

	PA RXBN noise
	-125
	dBm/Hz

	Thermal noise at RX ANT port
	-165.5
	dBm/Hz

	Transceiver effective phase noise 
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB



[bookmark: _Hlk118565482]Proposal 2: It is suggested to consider Table 2 for CA_n5-n28 MSD requirements analysis.
 Conclusion
This contribution further discusses remaining issues for feasibility aspects and RF requirements for handheld UE supporting CA_n5-n28. The following observations and proposals are made:
[bookmark: _Hlk118745260]Proposal 1: Use 3-antenna as baseline for 2UL/2DL CA_n5-n28 analysis if RAN4 intends to reuse the requirements defined for DC_28-n5. 
Proposal 2: It is suggested to consider Table 2 for CA_n5-n28 MSD requirements analysis.
Table 2. RF parameters for CA_n5-n28 requirements analysis 
	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n28 filter rejection at n5 UL range
	35
	dB

	CIM5 of n5 UL relative to wanted level
	-70
	dBc

	Front-end loss 
	4
	dB

	PCB isolation 
	67
	dB

	PA RXBN noise
	-125
	dBm/Hz

	Thermal noise at RX ANT port
	-165.5
	dBm/Hz

	Transceiver effective phase noise 
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB
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