


[bookmark: OLE_LINK9][bookmark: OLE_LINK111][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 106                              R4-2303545
Athens, Greece, February 27 – March 3, 2022

Source: 	ZTE Corporation, Skyworks, Huawei, Qualcomm, Murata, Xiaomi
Title: 	TP for TR 38.872 to complete the open issues for CA_n5-n28
Agenda item:	9.2.3.2
[bookmark: OLE_LINK25]Document for:	Approval
1	Introduction
This TP to TR 38.872 [1] aims to capture the complete open issue for CA_n5-n28 in terms of the discussion in the moderator summary [2].
2	Reference
[1] R4-2218418, TR 38.872 v0.3.0, CATT
[2] R4-2302817, Topic summary for [106][124] FS_NR_700800900, Moderator(CATT)						

[bookmark: specNumber]3	TP to TR38.872
[bookmark: _Toc120543083][bookmark: _Toc120543090][bookmark: _Toc120543091]5.2		CA_n5-n28
[bookmark: _Toc120543084]5.2.1	UE RF architecture assumption
The n5 filter parameter assumption in the analysis is based on without sharing path of band n26.
The UE RF architectures with 2 antenna and 3 antenna can be assumed in the feasibility study for CA_n5-n28.The antenna number is the total number of antennas to support Main UL/DL and diversity DL for all bands. Figure 5.2.1.0-1 shows the aggregated spectrum allocation for CA_n5-n28 where no frequency range restriction has been indicated for either of the constituent bands.
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Figure 5.2.1.0-1 CA_n5-n28 aggregated spectrum allocation
<Next changes>
5.2.2.4	∆TIB,c and ∆RIB,c values
For CA_n5-n28 with 2 antenna implementation, the TIB,c and RIB,c values has been specified in TS 38.101-1.
Referring to contribution R4-2300657, it is suggest to reuse the DC_28_n5 TIB,c and RIB,c values with an additional 0.2dB to all to enable the two-antenna n-plexers in the future and including the support of full band n28, which are shown below:
Table 5.2.2.4-0: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0.7

	
	n28
	0.7


Table 5.2.2.4-0a: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0.2

	
	n28
	0.2


For CA_n5-n28 with 3 antenna implementation, the TIB,c and RIB,c values are shown  below.
Table 5.2.2.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 5.2.2.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


5.2.2.5	REFSENS evaluation
For CA_n5-n28 with 2 antennas implementation, referring to contribution R4-2202036, the n28 MSD evaluation for CA_n5-n28 is shown as below.
[image: ]
Figure 5.2.2.5-1 the n28 MSD evaluation for CA_n5-n28
[bookmark: OLE_LINK14]Based on the agreed CR R4-2206134, one MSD test configuration (n28 30MHz) can be  a reference considering the impacts from band n5 UL. 
[bookmark: OLE_LINK16]Table 5.2.2.5-1 MSD due to cross band isolation for CA_n5-n28
	[bookmark: OLE_LINK7]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



For CA_n5-n28 with 3 antennas implementation, referring to contribution R4-2301266, the n28 MSD evaluation on the same MSD test configuration (n28 30MHz) as 2 antennas implementation is shown as below.
Table 5.2.2.5-2 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
	18.6
	ACLR2



<Next changes>
[bookmark: _Toc120543095]5.2.3.3	REFSENS evaluation
Since there is no two UL IMD issue for CA_n5-n28, no need to specify the MSD due to two UL IMD interference. 
Referring to contribution R4-2300657, the estimation of the n5+n28 UL interference in band n28 DL versus n5 and n28 1UL case can be found in table 5.2.3.3-1.
Table 5.2.3.3-1: Estimation of the n5+n28 UL interference in band n28 DL versus n5 and n28 1UL case
	n28DL CBW (MHz) at the top of band 28
	5
	
	15
	20
	25
	30

	n28 UL transmitter output noise at 23dBm (dBm)
	-58.5
	
	-52.2
	-50.0
	-42.3
	-28.1

	38.101-1 n28 REFSENS de-sense due to Tx (dB)
	0.0
	
	0.0
	1.4
	7.0
	11.9

	n28 UL transmitter output noise at 20dBm (dBm)
	-61.5
	
	-55.3
	-53.8
	-50.5
	-39.2

	n5 UL transmitter output noise at 23dBm (dBm)
	-45.2
	
	-41.1
	-41.0
	-40.8
	-40.7

	n5 UL transmitter output noise at 20dBm (dBm)
	-53.8
	
	-49.6
	-48.9
	-47.8
	-48.9

	n28UL -> n28DL quadplexer isolation (dB)
	50
	
	50
	50
	50
	50

	n5UL -> n28DL quadplexer isolation (dB)
	45
	
	45
	45
	45
	45

	n28 transmitter output noise at 23dBm (dBm) at main LNA
	-108.5
	
	-102.2
	-100.0
	-92.3
	-78.1

	n5+n28 transmitter output noise at 23dBm (dBm) at main LNA
	-90.4
	
	-94.8
	-94.1
	-93.3
	-88.0

	delta n5+n28 vs n28 at 23dBm output noise at main LNA
	18.1
	
	7.4
	5.8
	-1.0
	-9.9



The resulting MSD (on top of n28 without self de-sense) with MRC calculations is provided in Table 5.2.3.3-1 to enable a two-antenna architecture in the long-term.
Table 5.2.3.3-2: 2UL cross band MSDs 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)
	793
	20
	[3.6]
	ACLR2

	n28
	
	738
	20
	15
	25 (Rbstart=81)
	
	
	
	ACLR2



Referring to contribution R4-2302097, the relationship for n28 DL impacted by both band n5 UL and n28 UL is shown in figure 1, when both band n5 UL and n28 UL are configured for CA_n5-n28, band n28 DL receiver will be impacted by the leakage interference from band n5 UL and n28 UL.
[image: ]
Figure 5.2.3.3-1 The relationship for band n28 DL impacted by both band n5 UL and n28 UL
Some measurement results were proposed in R4-2202036 for band n28 30MHz case. -32.4dBm Tx noise in n28 Rx band can be observed from band n5 PAout. Since 45dB Tx-Rx isolation between n5 UL band and n28 DL band was assumed, 2.9dB MSD can be observed based on n28 30MHz -78.5dBm REFSENS for 2 antenna implementation, which is shown in Table 5.2.3.3-3: 
Table 5.2.3.3-3: 2UL cross band MSDs 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)
	788
	30
	2.9
	ACLR2 from n5 UL band
ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	



Referring to contribution R4-2302253, the most straightforward way would be to use the same test point for 2UL MSD due to Cross-Band Isolation as has been used for 1UL Cross-band Isolation for 2 antenna implementation, which is shown in Table 5.2.3.3-4: 
Table 5.2.3.3-4: 2UL cross band MSDs 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
	n5 ACLR2

	n28
	
	5
	5
	15
	25 (Rbstart=0)
	
	
	
	


The following reference exception can be further studied.
Table 5.2.3.3-1 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
	
	
	
	


Referring to contribution R4-2218129, for 2UL MSD due to Cross-Band Isolation as has been used for 1UL Cross-band Isolation for 3 antenna implementation is shown in Table 5.2.3.3-5. It includes a legacy filter rejection for n5 TX OOB leakage in n28DL. The antenna isolation helps attenuate the TX leakage to give a similar MSD result specified in Table 5.2.3.3-3 for a 30MHz DL.
Table 5.2.3.3-5: 2UL cross band MSDs 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)
	788
	30
	4.5
	ACLR2 from n5 UL band
ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
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