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Introduction
This agenda item will handle all contributions related to FS_NR_sub1GHz_combo_enh with the following sub-topics.
1.	General and work plan (Agenda 8.4.1)
2.	CA_n5A-n105A (Agenda 8.4.2.1)
3.	CA_n28A-n105A (Agenda 8.4.2.2)
4. 	CA_n26A-n28A (Agenda 8.4.2.3)

Topic #1: General and work plan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307065
	Spark NZ Ltd
	Work plan for enhancement for sub-1GHz band combinations
1.	Upon completion of the two bands, the present SI should be converted towards a modification of the existing WID (Enhancement for 700/800/900MHz band combinations).
2.	This modification may be done at the RAN 4 level if rules permit.
3.	An extension to the SI (for one meeting?)  to complete 3 bands be sought
4.	A further extension to the WID to allow for 3 bands should be made in future.

	R4-2307066
	Spark NZ Ltd
	Draft CR for TR 38.872 to update the scope of CA_n28-n105

To update the scope of CA_n28-n105 based on the previous agreements in RAN4#106bis.


The scope of CA_n28-n105 is DL CA with single UL in either n28 or n105.

	R4-2307546
	Huawei, HiSilicon
	Big CR for TR 38.872 to introduce outcomes of CA_n5-n105 CA_n28-n105 CA_n26-n28 in sub-1GHz SI
It’s reserved for email-approval.

	
	
	



It’s suggested to present the R4-2307065 of Work plan for enhancement for sub-1GHz band combinations. It’s better to check companies’ view on the  proposals in this paper.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Work plan and scope
Sub-topic description: 
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Work plan
To discuss the following proposals
· Proposals in R4-2307065
· 1.	Upon completion of the two bands, the present SI should be converted towards a modification of the existing WID (Enhancement for 700/800/900MHz band combinations).
· 2.	This modification may be done at the RAN 4 level if rules permit.
· 3.	An extension to the SI (for one meeting?)  to complete 3 bands be sought
· 4.	A further extension to the WID to allow for 3 bands should be made in future.

Issue 1-1-2: to update the scope of CA_n28-n105
· Proposals
· Proposal 1: 
· R4-2307066 Draft CR for TR 38.872 to update the scope of CA_n28-n105.
· Recommended WF
· TBA
Topic #2: CA_n5-n105
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308581
	Huawei, HiSilicon, Spark NZ
	Discussion on RF architecture and potential MSD issues for CA_n5-n105
Proposal 1: The following Delta Tib and Rib values for CA_n5-n105 can be considered.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n105A
	n5
	0.5

	
	n105
	0.5


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

	CA_n5A-n105A
	n5
	0

	
	n105
	0



Proposal 2: Based on the evaluation, the REFSENS degradation is neglect for CA_n5-n105. Thus, there is no need to specify MSD due to cross band isolation for CA_n5-n105.


	R4-2309006
	Xiaomi
	Draft CR for 38.872 to introduce CA_n5-n105

1. Add the spectrum allocation of CA_n5-n105 in section 5.4.1.
2. Add the potential UE RF architecture to support CA_n5-n105 in section 5.4.2.
3. Add the RF requirement study for CA_n5-n105 with 1UL configuration in section 5.4.3.
4. Add the RF requirement study for CA_n5-n105 with 2UL configuration in section 5.4.4.


	R4-2309299
	Skyworks Solutions Inc.
	Input on CA_n5-n105 cross-band MSD and DeltaT/R
Proposal on architecture: CA_n5-n105 requirements are based on a two-antenna implementation with:
· n5DL+n105UL+n105DL triplexer on antenna 1
· n105DL+n5UL+n5DL triplexer on antenna 2
· Support of multiple LBLB combinations.

Proposal on Delta T and Delta R: the values in Table 1 and 2 are used for CA_n5-n105.
Table 1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n5-n105
	0.5
	0.5

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n5-n105
	0.5
	0.3

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



Proposal for CA_n5-n105 1UL cross-band MSD: see Table 4 below.
Table 4: CA_n5-n105 1UL cross-band MSD
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	1.3
	>ACLR2

	n5
	n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	1.1
	>ACLR2




	R4-2309356
	Qualcomm France
	Considerations on CA_n5-n105
MSD analysis for CA_n5-n105 was provided with the following initial results. We are targeting to provide more detailed simulations during the WI phase, so it is possible that initial results change quite a bit.
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	2.6
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	5.6
	>ACLR2




	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n5-n105
	n5
	0.2
	0.5

	
	n105
	0.2
	0.5





	
	
	


Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 CA_n5-n105
Sub-topic description: 
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Delta Tib

· Proposals
· Option 1
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n5-n105
	0.5
	0.5

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



· Recommended WF
· Option 1


Issue 2-1-2: Delta Rib
· Proposals
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB] Option 1
	ΔRIB,c [dB] Option 2
	ΔRIB,c [dB] Option 3

	CA_n5A-n105A
	n5
	0
	0.5
	0.2

	
	n105
	0
	0.3
	0.2


· Recommended WF
· TBA


Issue 2-1-3: MSD due to cross band isolation for CA_n5-n105
· Proposals
· Option 1: Based on the evaluation, the REFSENS degradation is neglect for CA_n5-n105. Thus, there is no need to specify MSD due to cross band isolation for CA_n5-n105.
· Option 2:
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	1.3
	>ACLR2

	n5
	n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	1.1
	>ACLR2



· Option 3:
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	2.6
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	5.6
	>ACLR2



· Recommended WF
· To align the filter performance assumption firstly. After that, try to reach some consensus. Otherwise, list all the options into TR 38.872 and further discuss in WI phase.

Topic #3: CA_n28-n105
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307057
	Skyworks Solutions Inc.
	Input on CA_n28-n105 requirements
Proposal on Delta T and Delta R: the values in Table 1 and 2 are used for CA_n28-n105
Table 1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n28-n105
	[1.0]
	1.0

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n28-n105
	[1.0]
	1.0

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



[bookmark: _Hlk131970656]Proposal on n28 MSD with n105 1UL: MSD test point and value in Table 4 is proposed
Table 4: n28 MSD due to cross band isolation for CA_n5-n28 with n105 UL
	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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	[3.7]
	>ACLR2



Proposal on n105 MSD with n28 1UL: MSD test point and value in Table 5 is proposed
Table 5: n105 MSD due to cross band isolation for CA_n5-n28 with n28 UL
	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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	[12.7]
	ACLR2




	R4-2307058
	Skyworks Solutions Inc.
	draftCR for TR 38.872 on CA_n28-n105 1UL and 2UL configurations

5.5.3       Common for 1 band UL and 2 bands UL of CA_n28-n105:
· Delta T and Delta R
· Cross band MSD for n105 from n28 UL
· Cross band MSD for n28 from n105 UL
5.5.4       Specific for 2 bands UL of CA_n28-n105
· 2UL IMD3/5 issue in n28DL
· 2UL IMD3/5 issue in n105DL
· 2UL IMD3/5 issue in DTV channels
· Reason to remove 2UL configuration for CA_n28-n105


	R4-2308582
	Huawei, HiSilicon, Spark NZ
	Discussion on RF architecture and potential MSD issues for CA_n28-n105
Proposal 1: The following Delta Tib and Rib values for CA_n28-n105 can be considered.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28A-n105A
	n28
	0.7

	
	n105
	0.7


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

	CA_n28A-n105A
	n28
	0.2

	
	n105
	0.2



Proposal 2: Based on the evaluation, the REFSENS degradation due to cross band isolation from 30MHz n28 UL to n105 DL can be considered below.
	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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	[17.0]
	>ACLR



Proposal 3: Based on the evaluation, the REFSENS degradation is neglect for MSD from n105 UL => n28 DL with 40dB Tx filter rejection. Thus, there is no need to specify MSD due to cross band isolation from n105 UL => n28 DL.

	R4-2309093
	Apple
	Draft CR for TR 38.872: TP for CA_n28A-n105A UE RF architectures
Adding text proposal on UE RF architectures assumption for CA_n28A-n105A  

	R4-2309357
	Qualcomm France
	Considerations on CA_n28-n105
MSD analysis for CA_n28-n105 was provided with the following initial results. We are targeting to provide more detailed simulations during the WI phase, so it is possible that initial results change quite a bit. 
	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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	10.8
	>ACLR2

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	10.1
	ACLR2



	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n28-n105
	n28
	0.4
	0.8

	
	n105
	0.4
	0.8



Proposal 1: Use Option 2 as baseline to derive requirements unless the MSD using Option 3 is larger than the respective MSD in Option 2


	
	
	



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 CA_n28-n105
Sub-topic description: 
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Delta Tib

· Proposals
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB] Option 1
	ΔTIB,c [dB] Option 2
	ΔTIB,c [dB] Option 3

	CA_n28A-n105A
	n5
	1
	0.8
	0.7

	
	n105
	1
	0.8
	0.7



· Recommended WF
· 


Issue 3-1-2: Delta Rib
· Proposals
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB] Option 1
	ΔRIB,c [dB] Option 2
	ΔRIB,c [dB] Option 3

	CA_n28A-n105A
	n28
	1
	0.4
	0.2

	
	n105
	1
	0.4
	0.2


· Recommended WF
· TBA


Issue 3-1-3: MSD due to cross band isolation for CA_n28-n105 ( n105 UL => n28 DL)
· Proposals
· Option 1: Based on the evaluation, the REFSENS degradation is neglect for MSD from n105 UL => n28 DL with 40dB Tx filter rejection. Thus, there is no need to specify MSD due to cross band isolation from n105 UL => n28 DL.
· Option 2: similar case CA_n7-n40
	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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	[3.7]
	>ACLR2



· Option 3:
	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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	10.8
	>ACLR2



· Recommended WF
· To align the filter performance assumption firstly. After that, try to reach some consensus. Otherwise, list all the options into TR 38.872 and further discuss in WI phase.


Issue 3-1-4: MSD due to cross band isolation for CA_n28-n105 ( n28 UL => n105 DL)
· Proposals
· Option 1: 
	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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	[17.0]
	ACLR2



· Option 2: similar case CA_n18-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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	[12.7]
	ACLR2



· Option 3:
	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)
	

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	10.1
	ACLR2



· Recommended WF
· To align the filter performance and PA linerity assumption firstly. After that, try to reach some consensus. Otherwise, list all the options into TR 38.872 and further discuss in WI phase.

Topic #3: CA_n26-n28
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307477
	Skyworks Solutions Inc.
	Input on CA_n26-n28 requirements
Proposal on architecture:
· Architecture should support full band n28 for single band operation
· Even if some optimization is feasible with a n28 support reduced to the lower 30MHz for CA_n26-n28, the requirements should be based on an implementation that supports full band n28
· Requirement is based on a two-antenna implementation with
· n28fullDL+n26UL+n26DL triplexer on antenna 1
· n28lowUL+n28lowDL+n26DL or n28highUL+n28highDL+n26DL switched triplexer on antenna 2
· if only the low 30MHz n28 is supported the second triplexer is replaced by a n28high duplexer.
Proposal on Delta T and Delta R: the values in Table 1 and 2 are used for CA_n26-n28
· Table 1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n26-n28
	0.7
	0.7

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.


· 
· Table 2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n26-n28
	0.2
	0.2

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



Proposal on 1UL MSD test points and preliminary values: see Table 5 below.
Table 5: 1UL cross band MSD for n28F and n28A
	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)
	

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	800.5
	5
	[>30]
	ACLR1

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	785.5
	5
	[18]
	ACLR2



Proposal on 2UL MSD test points and preliminary values: see Table 6 below.
Table 6: 2UL cross band MSD for n28F and n28A
	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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	788
	30
	[>6]
	ACLR1 from n26 UL band and ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	[3]
	ACLR2 from n26 UL band and ACLR1+ACLR2 from n28 UL band




	R4-2308274
	vivo
	Draft CR for TR 38.872 to introduce the general part and UE RF architecture assumption for CA_n26-n28

To introduce the general part and UE RF architecture assumption for CA_n26-n28, based on the approved WF R4-2306471.

	R4-2308583
	Huawei, HiSilicon
	Discussion on RF architecture and potential MSD issues  for CA_n26-n28
Proposal 1: three-antennas solution can be assumed as baseline for real implementation or MSD evaluation considering the difficulties of Quadplexer/Triplexer implementation.
Proposal 2: The Delta Tib and Rib values for CA_n5-n28 can be reused for CA_n26-n28.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26A-n28A
	n26
	0.7

	
	n28
	0.7


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

	CA_n26A-n28A
	n26
	0.2

	
	n28
	0.2



Observation 1: Since 1st and 2nd adjacent channel leakage fall into the DL frequency range of band n28, serious REFSENS degradation can be observed for both case 1 and case 2.
Proposal 3: the MSD requirements due to cross band isolation for CA_n26-n28 can be further discussed after RAN4 reach some consensus on filter performance and n26 PA linearity performance.
Proposal 4: Since the IMD3 from UL CA_n26-n28 missed the DL channel of band n26, there is no need to consider the MSD due to IMD3 for CA_n26-n28.


	R4-2308584
	Huawei, HiSilicon
	Draft CR for TR 38.872 to introduce some potential RF impacts for for CA_n26-n28

To introduce some potential RF impacts for for CA_n26-n28.

	R4-2309358
	Qualcomm France
	Considerations on CA_n26-n28
Observation 1: There are much more technical challenges in RF FE components if entire n28 is applicable compared to only lower 30MHz of n28 being applicable
Proposal 1: RAN4 to agree which of the options should be picked for CA_n26A-n28A
1) Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for entire frequency range
2) Modify current CA_n26A-n28A to include only lower 30MHz of n28 and specify n26 UL and UL CA support for lower 30MHz frequency range
3) Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for lower 30MHz frequency range
4) Combination of options 1 and 3
Proposal 2: Use Architecture 2 as baseline to derive requirements unless the MSD using Architecture 3 is larger than the respective MSD in Architecture 2
Observation 2: dTib and dRib for the case of lower 30MHz n28 are evaluated as below:
	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n26-n28
	n26
	0.3
	0.5

	
	n28
	0.3
	0.5



Observation 3: MSD is about 15-20dB higher if the entire n28 must be supported, compared to case when only lower 30MHz of n28 is supported  

	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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	17.0
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	33.7
	ACLR





	
	
	



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 CA_n26-n28
Sub-topic description: 
Open issues and candidate options before f2f meeting:
Issue 4-1-1: Applicable frequency range for n28:
Case 1: lower 30MHz of n28 (UL: 703~733MHz, DL: 758~788MHz) is supported.
Case 2: entire n28 frequency range (UL: 703~748MHz, DL: 758~803MHz) is supported.

· Proposals
· Option 1 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for entire frequency range
· Option 2 Modify current CA_n26A-n28A to include only lower 30MHz of n28 and specify n26 UL and UL CA support for lower 30MHz frequency range
· Option 3 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for lower 30MHz frequency range
· Option 4 Combination of options 1 and 3

· Recommended WF
· Option 3?

Issue 4-1-2: Delta Tib
· Proposals
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB] Option 1
	ΔTIB,c [dB] Option 2

	CA_n28A-n105A
	n28
	0.7
	0.5

	
	n105
	0.7
	0.5


· Recommended WF
· TBA

Issue 4-1-3: Delta Rib
· Proposals
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB] Option 1
	ΔRIB,c [dB] Option 2

	CA_n28A-n105A
	n28
	0.2
	0.3

	
	n105
	0.2
	0.3


· Recommended WF
· TBA

Issue 4-1-4: MSD due to 1UL cross band isolation for CA_n26-n28 ( n26 UL => n28 DL)  (case1 lower 30MHz of n28)
· Proposals
· Option 1: 
	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)
	

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	785.5
	5
	[18]
	ACLR2



· Option 2: assuming 35dB and 45dB Tx filter rejection of band n26, we have the following outcomes.
	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)
	

	n26
	n28A
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	25.6
	ACLR2

	n26
	n28A
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	15.9
	ACLR2



· Option 3:
	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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	17.0
	ACLR2




· Recommended WF
· To align the filter performance assumption firstly. After that, try to reach some consensus. Otherwise, list all the options into TR 38.872 and further discuss in WI phase.


Issue 4-1-5: MSD due to 1UL cross band isolation for CA_n26-n28 ( n26 UL => n28 DL)  (entire n28 frequency range)
· Proposals
· Option 1: 
	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)
	

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	800.5
	5
	[>30]
	ACLR1



· Option 2
band n28B MSD evaluations due to cross band isolation for CA_n26-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)
	

	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	45.9
	ACLR1

	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	28.5
	ACLR1



Filter performance assumption
	
	Set 1
	Set 2

	n28B Rx filter rejection at 814~849MHz
	12 dB
	33 dB

	n26 Tx filter rejection at 773~803MHz
	35 dB
	45 dB



· Option 3:
	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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	33.7
	ACLR1



· Recommended WF
· To align the filter performance, PA linearity and RF architecture assumption firstly. After that, try to reach some consensus. Otherwise, list all the options into TR 38.872 and further discuss in WI phase.

Issue 4-1-6: MSD due to 2UL cross band isolation for CA_n26-n28
· Proposals
· Option 1: 
	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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	788
	30
	[>6]
	ACLR1 from n26 UL band and ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	[3]
	ACLR2 from n26 UL band and ACLR1+ACLR2 from n28 UL band

	n28
	
	718
	30
	15
	25 (RBstart=135)
	
	
	
	



· Option 2: Others
· Recommended WF
· Option 1 can be listed into TR 38.872 as a candidate option if needed.
· [bookmark: _GoBack] More inputs from other companies are needed.

