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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This email thread is focused on AI 7.32 FDD Band using the uplink from n28 and the downlink of n75.

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

	R4-2311694
	Qualcomm Incorporated
	Proposal 1: FDD_ULn28_DLn75 can support UL coverage up to 30 MHz and DL coverage up to 40 MHz as given in the table below:
	
	NR band / SCS / UE CBW

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz

	Band nA: 1432 – 1517 MHz DL / 703 – 733 MHz UL
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	DL

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	DL



Proposal 2: In addition to the symmetric BWs enable FDD_ULn28_DLn75 to support the following asymmetric bandwidth combinations:
	NR Operating Band
	Channel BWs for UL (MHz)
	Channel BWs for DL (MHz)

	Band nA: 1432 – 1517 MHz DL / 703 – 733 MHz UL
	5
	10, 15, 20, 25, 30, 40

	
	10
	15, 20, 25, 30, 40

	
	15
	20, 25, 30, 40

	
	20
	25, 30, 40

	
	25
	30, 40

	
	30
	40




	[bookmark: _Hlk135230702]R4-2311718
	Skyworks Solutions, Inc
	Proposal 1 on band definition: no need for a note that mandates the support of CA_n28-n75
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1XX
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD



Proposal 2 on channel bandwidth support:
	                 NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60

	                n1XX
	15
	5
	10
	15
	20
	25
	30
	
	403
	
	503
	

	
	30
	
	10
	15
	20
	25
	30
	
	403
	
	503
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	                 NOTE 3:	This UE channel bandwidth is applicable only to downlink.



Proposal 3 on asymmetric channel bandwidth support:
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n1XX
	5
	10, 15, 20, 25, 30, 40, 50
	0

	
	10
	15, 20, 25, 30, 40, 50
	

	
	15
	20, 25, 30, 40, 50
	

	
	20
	25, 30, 40, 50
	

	
	25
	30, 40, 50
	

	
	30
	40, 50
	




	R4-2312718
	Vodafone
	Proposal 1: To confirm CBW and SCSs for the new FDD bands according to the following table (‘YES’ is for UL & DL / DL is only for downlink scenario):
	
	NR band / SCS / UE CBW

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	

	Band nA: 1432 – 1517 MHz DL / 703 – 748 MHz UL
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	DL
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	DL
	

	
	60
	
	
	
	
	
	
	
	



Proposal 2: In addition to the symmetric channel BW, the following asymmetric channel BW need to be supported:
	NR Operating Band
	Channel BWs for UL (MHz)
	Channel BWs for DL (MHz)

	Band nA: 1432 – 1517 MHz DL / 703 – 733 MHz UL
	5
	10, 15, 20, 25, 30, 40

	
	10
	15, 20, 25, 30, 40

	
	15
	20, 25, 30, 40

	
	20
	25, 30, 40

	
	25
	30, 40

	
	30
	40



Proposal 3: Assigning NR operating band number n106 as follows:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n106
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD






Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Channel BW

Sub-topic description:
Open issues and candidate options before meeting:

Issue 1-1-1: CBW UL&DL
· Proposals
· Option 1: FDD_ULn28_DLn75 can support channel bandwidth as given in the table below:
	                 NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40

	                n1XX
	15
	5
	10
	15
	20
	25
	30
	
	403

	
	30
	
	10
	15
	20
	25
	30
	
	403

	
	60
	
	
	
	
	
	
	
	

	                 NOTE 3:	This UE channel bandwidth is applicable only to downlink.



· Option 2: 
	                 NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60

	                n1XX
	15
	5
	10
	15
	20
	25
	30
	
	403
	
	503
	

	
	30
	
	10
	15
	20
	25
	30
	
	403
	
	503
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	                 NOTE 3:	This UE channel bandwidth is applicable only to downlink.



· Option 3: Other (Please specify)
· Recommended WF
· Option 2



Issue 1-1-2 Asymmetric channel BW: 
· Proposals
· Option 1: asymmetric channel bandwidth support:
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n1XX
	5
	10, 15, 20, 25, 30, 40, 50
	0

	
	10
	15, 20, 25, 30, 40, 50
	

	
	15
	20, 25, 30, 40, 50
	

	
	20
	25, 30, 40, 50
	

	
	25
	30, 40, 50
	

	
	30
	40, 50
	



· Option 2: asymmetric channel bandwidth support:
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n1XX
	5
	10, 15, 20, 25, 30, 40
	0

	
	10
	15, 20, 25, 30, 40
	

	
	15
	20, 25, 30, 40
	

	
	20
	25, 30, 40
	

	
	25
	30, 40
	

	
	30
	40
	



· Recommended WF:
· Option 1

[bookmark: _Hlk135233860]Sub-topic 1-2 NR band definition

Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1 CA_n28-n75: 
· Proposals
· Option 1: no need for a note that mandates the support of CA_n28-n75
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1XX
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD



· Option 2:  The note that mandates the support of CA_n28-n75 is needed
· Recommended WF
· TBA



Issue 1-2-2 Assigning NR operating band number: 
· Proposals
· Option 1: Assigning NR operating band number n106 as follows:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n106
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD




· Option 2: Postpone this to RAN4#108-bis meeting. 

· Option 3: Other (Please Specify)
· Recommended WF
· Assigning NR operating band number n106 as follows:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n106
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD





Topic #2: UE RF requirements	
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311694
	Qualcomm Incorporated
	Proposal 1: MSDs for band combination FDD_ULn28_DLn75 can be based on the values for CA_n28-n75 and can be specified as:
	MSD due to harmonic exception for the DL band

	UL 
band
	DL 
band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB

	n28
	n751,2
	28.1
	25.3
	24.0
	22.8
	21.8
	21.0

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-n78, CA_n2-n48, CA_n25-n78, CA_n48-n66, CA_n66-n78.


NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


[bookmark: _Hlk143091246]Also, if there is agreement on extending DL support to 40 MHz for FDD_ULn28_DLn75 then the above table can be updated for 40 MHz using the corresponding MSD value from CA_n28-n75.


	R4-2311718
	Skyworks Solutions, Inc
	Proposal 1 for REFSENS and REFSENS UL configuration:
· [bookmark: _Hlk143091648]“Not affected by H2 or safe” REFSENS is specified but a note provides the definition for the “safe” region and the relaxation in case of H2 direct hit
· [bookmark: _Hlk143092258]UL configuration is always 5MHz 25RB for 15kHz SCS and 10MHz 12RB for 30kHz SCS by using Note 5

	[bookmark: _Hlk143092295]Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating
 band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n1XX
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are >10 MHz away from 2xFUL at 15 kHz SCS and >20 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.




	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	40
	50
	Duplex Mode

	n5
	15
	25
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	FDD

	
	30
	
	24
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	





	R4-2311256
	Apple
	Observation 1: For the new FDD band with (n28 UL + n75 DL), there is a high probability for n75 DL carrier REFSENS to be affected by n28 UL 2nd harmonic, especially for wider UL channel BWs.
Observation 2: For the new FDD band with (n28 UL + n75 DL), when DL carrier overlaps with the UL 2nd harmonic interference exclusion region, the REFSENS impact level could range from sub-1 dB to over 25 dB, depending on how the UL 2nd harmonic (including the side-lobes) overlaps with the DL carrier.
Observation 3: The existing framework on specifying FDD band REFSENS requirements would not be directly applicable for the new FDD band with (n28 UL + n75 DL).
Proposal: The new (n28 UL + n75 DL) FDD band REFSENS requirements are specified as in the table below.
	Case 1
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz

	REFSENS1 
(dBm)
	15
	-100 + 10log10(NRB/25)

	
	30
	
	-97.1 + 10log10(NRB/24)

	UL BW
	15
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz

	UL LCRB
	15
	25
	25
	25
	25
	25
	25
	25

	Case 2
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz

	REFSENS2 
(dBm)
	15
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9

	UL BW
	15
	5 MHz
	5 MHz
	10 MHz
	10 MHz
	15 MHz
	15 MHz
	20 MHz

	UL LCRB
	15
	12
	25
	40
	50
	64
	75
	100

	UL RBstart
	15
	6
	0
	6
	1
	7
	2
	3

	NOTE 1: The requirements are verified only for DL frequency range outside of (2*fUL ± 2*BWUL).
NOTE 2: The requirements are verified only for fUL = ⌊fDL/0.2⌋*0.1 in MHz.





	R4-2311044
	Murata Manufacturing Co Ltd.
	Observation 1: Lower part of n28 UL and upper part of n75 DL combination would not cause any sensitivity degradation due to non-overlapping between 2nd harmonic of UL and n75 DL.
Observation 2: The impact of overlapping 2nd harmonic interferer for small UL channel bandwidth is more significant than large UL channel bandwidth for same overlapping bandwidth.
Observation 3: The MSDs show the tendency of decreasing as DL BW increases for fixed UL BW and overlapped interferer BW.
Proposal 1: Use Table 2 for the reference sensitivity exceptions for the new FDD band (n28 UL & n75 DL) taking into account the asymmetric channel bandwidth scenarios.
Table 2 MSD result for various UL BW, overlapped BW
	UL BW (MHz)
	Overlapped BW (MHz)
	DL BW (MHz)

	
	
	10
	15
	20
	25
	30
	40

	5
	5
	23.0 
	21.2 
	20.0 
	19.0 
	18.2 
	16.9 

	10
	5
	
	14.8 
	13.5 
	12.6 
	11.8 
	10.6 

	15
	5
	
	
	10.3 
	9.5 
	8.8 
	7.7 

	15
	10
	
	
	16.5 
	15.6 
	14.8 
	13.5 

	20
	5
	
	
	
	8.1 
	7.4 
	6.4 

	20
	10
	
	
	
	13.4 
	12.7 
	11.5 

	20
	15
	
	
	
	16.7 
	15.9 
	14.7 

	25
	5
	
	
	
	
	6.0 
	5.1 

	25
	10
	
	
	
	
	10.9 
	9.7 

	25
	15
	
	
	
	
	14.1 
	12.9 

	25
	20
	
	
	
	
	16.5 
	15.3 

	30
	5
	
	
	
	
	
	3.5 

	30
	10
	
	
	
	
	
	7.7 

	30
	15
	
	
	
	
	
	11.5 

	30
	20
	
	
	
	
	
	13.5 

	30
	25
	
	
	
	
	
	15.3 



Proposal 2: FFS how to capture the overlapped HD2 interferer BW into specification not to complicate the MSD table in the TS.
Proposal 3: Use the Equation (1) and (2) for the MSD calculation as the function of UL BW, DL BW (NRB) and overlapped BW.
               (1)
                                   Where  
                                     (2)




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Second harmonic of band n28 overlaps with n75
Sub-topic description:
Open issues and candidate options before meeting:
[bookmark: _Hlk135235140]Issue 2-1: REFSENS &MSD
· Proposals
· Option 1: MSDs for band combination FDD_ULn28_DLn75 can be based on the values for CA_n28-n75. 
	MSD due to harmonic exception for the DL band

	UL 
band
	DL 
band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB

	n28
	n751,2
	28.1
	25.3
	24.0
	22.8
	21.8
	21.0

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-n78, CA_n2-n48, CA_n25-n78, CA_n48-n66, CA_n66-n78.


NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


Also, if there is agreement on extending DL support to 40 MHz for FDD_ULn28_DLn75 then the above table can be updated for 40 MHz using the corresponding MSD value from CA_n28-n75.
· Option 2: “Not affected by H2 or safe” REFSENS is specified but a note provides the definition for the “safe” region and the relaxation in case of H2 direct hit
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating
band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n1XX
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are >10 MHz away from 2xFUL at 15 kHz SCS and >20 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.



· Option 3: REFSENS requirements are specified as in the table below.
	Case 1
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz

	REFSENS1 
(dBm)
	15
	-100 + 10log10(NRB/25)

	
	30
	
	-97.1 + 10log10(NRB/24)

	UL BW
	15
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz

	UL LCRB
	15
	25
	25
	25
	25
	25
	25
	25

	Case 2
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz

	REFSENS2 
(dBm)
	15
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9
	-71.9

	UL BW
	15
	5 MHz
	5 MHz
	10 MHz
	10 MHz
	15 MHz
	15 MHz
	20 MHz

	UL LCRB
	15
	12
	25
	40
	50
	64
	75
	100

	UL RBstart
	15
	6
	0
	6
	1
	7
	2
	3

	NOTE 1: The requirements are verified only for DL frequency range outside of (2*fUL ± 2*BWUL).
NOTE 2: The requirements are verified only for fUL = ⌊fDL/0.2⌋*0.1 in MHz.



· Option 4: Use the below table for the reference sensitivity taking into account the asymmetric channel bandwidth scenarios and use the Equation (1) and (2) for the MSD calculation as the function of UL BW, DL BW (NRB) and overlapped BW.
	UL BW (MHz)
	Overlapped BW (MHz)
	DL BW (MHz)

	
	
	10
	15
	20
	25
	30
	40

	5
	5
	23.0 
	21.2 
	20.0 
	19.0 
	18.2 
	16.9 

	10
	5
	
	14.8 
	13.5 
	12.6 
	11.8 
	10.6 

	15
	5
	
	
	10.3 
	9.5 
	8.8 
	7.7 

	15
	10
	
	
	16.5 
	15.6 
	14.8 
	13.5 

	20
	5
	
	
	
	8.1 
	7.4 
	6.4 

	20
	10
	
	
	
	13.4 
	12.7 
	11.5 

	20
	15
	
	
	
	16.7 
	15.9 
	14.7 

	25
	5
	
	
	
	
	6.0 
	5.1 

	25
	10
	
	
	
	
	10.9 
	9.7 

	25
	15
	
	
	
	
	14.1 
	12.9 

	25
	20
	
	
	
	
	16.5 
	15.3 

	30
	5
	
	
	
	
	
	3.5 

	30
	10
	
	
	
	
	
	7.7 

	30
	15
	
	
	
	
	
	11.5 

	30
	20
	
	
	
	
	
	13.5 

	30
	25
	
	
	
	
	
	15.3 


               (1)
                                   Where  
                                     (2)


· Recommended WF
· TBA

Issue 2-2: REFSENS UL configuration

· 	Proposals
· Option 1:UL configuration is always 5MHz 25RB for 15kHz SCS and 10MHz 12RB for 30kHz SCS by using Note 5:

	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	40
	50
	Duplex Mode

	n5
	15
	25
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	FDD

	
	30
	
	24
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	


 
· Option 2: Other (Please specify)
· Recommended WF
· TBA
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