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1 Background

In RAN4#104bis-e, the following agreements were reached in the last meeting [1]. They are captured here as background information. In this meeting, further analysis was conducted on UE architectures, feasibility aspects and MSD evaluation [2]~[11]. This way-forward captures the progress made in this meeting.

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.

- Architecture assumption and multiplexer isolation performance needs to be clarified


2 Reference architectures for CA_n5-n28
Issue 2-1: The two antenna reference architecture

· Proposals

· Option 1:  Architecture a and b (Apple R4-2218368, Skyworks R4-2218387) 
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· Option 2: Only architecture a (Xiaomi R4-2219260, Huawei R4-2219617)
· Option 3: Only architecture b (Qualcomm R4-2219873 provided analysis for architecture b)
· Recommended WF

· Option 1 for further feasibility study. 

· Need to check the n28 (dual duplexer) can be supported with Quadplexer in architecture A.
· Need to check the n28 (dual duplexer) can be supported with Triplexer in architecture B.

Issue 2-2: The three antenna reference architecture

· Proposals

· Option 1: The following architecture (Apple, Skyworks, Xiaomi, Huawei, Qualcomm)
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· Recommended WF:

· Option 1.

For n28 implementation, consider separate RF chain for band n28A (703 to 733 MHz / 758 to 788 MHz) and n28B (718 to 748 MHz / 773-803 MHz).

3 RF requirements impact for CA_n5-n28

Issue 2-3: Tib/Rib for three antenna reference architecture

· Proposals

· Option 1: all are zeroes (ZTE)
Table 9: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 10: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


· Recommended WF

· For CA_n5-n28 with 3 antenna implementation, the (TIB,c and (RIB,c values are shown below.
Table 9: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 10: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Issue 2-4: 1UL cross band MSD issue
· Proposals

· Option 1: Apply single UL MSD specified in 38.101-1 for dual UL MSD for CA_n5-n28 (Murata R4-2218129)
· Option 2: The MSD requirement for DC_28-n5 can be reused for CA_n5-n28 with 2UL. (Xiaomi R4-2219260)
· Option 3: MSD proposal in R4-2219617 (Huawei)
Table 1 MSD due to cross band isolation for CA_n5-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n28
	834
	20
	15
	20 (RBstart=0)
	800.5
	5
	17.5
	ACLR2

	n5
	n28
	834
	20
	15
	20 (Rbstart=0)
	888
	30
	2.9
	ACLR2


· Recommended WF

· Issue 2-4: 1UL cross band MSD issue
· Based on the agreed CR R4-2206134, one MSD test configuration (n28 30MHz) can be a reference considering the impacts from band n5 UL. 

Table 5.2.2.5-1 MSD due to cross band isolation for CA_n5-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n28
	834
	20
	15
	20 (Rbstart=0)
	800.5
	5
	17.5
	ACLR2


Issue 2-5: 2UL cross band MSD issue

· Proposals
· Option 1: Two UL n5 and n28 combined MSD for n28DL is further studied for different DL channel bandwidths and UL allocations, in order to define a specific 2UL cross-band MSD for n28 DL under the combined interference on n28 and n5UL. (Skyworks R4-2218387)
· Recommended WF

· The following reference exception can be further studied.

Table 5.2.2.5-1 MSD due to two UL band cross band interference for CA_n5-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n28
	834
	20
	15
	20 (Rbstart=0)
	TBD
	TBD
	TBD
	TBD

	n28
	
	TBD
	TBD
	15
	TBD
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