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Introduction
This contribution is the summary for the contributions on WI NR_700800900_combo_enh in AI 7.30.
Topic #1: CA_n5-n8
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307123
	Nokia, Nokia Shanghai Bell
	Observation 1: Each or some of the UL configurations with different restrictions may have multiple BCSs CA_n5A-n8A, e.g., DL CA of CA_n5-n8 with n5 UL may have more than one BCS.
Observation 2: There may be a case e.g., that an operator A who wants to use non-simultaneous n5 DL and n8 UL operation with a certain BCS X and also there may be another operator who wants to use dual uplink CA with frequency range restriction with exactly the same channel bandwidth combination sets contained in BCS X.
Observation 3: Higher order band configurations including CA_n5-n8 may have more than three BCSs.
Observation 4: BCS indexes (0, 1, 2) with corresponding restricted operations in CA_n5A-n8A cannot be maintained in higher order band configurations including CA_n5-n8.
Observation 5: BCS indexes (0, 1, 2, …) with corresponding restricted operations in all the higher order band configuration including CA_n5A-n8A cannot be maintained.
Observation 6: From standardization work perspective, though the approach in the WF itself would work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration including CA_n5-n8. 
Observation 7: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Proposal: RAN4 should further discuss a way to simplify BCS management and RAN4 work with consideration of BCSs for higher order configuration including CA_n5A-n8A as well as possibility that some or all of the restricted operation may require multiple BCSs in a one CA configuration.

	R4-2307603
	China Telecom
	Observation: Only Band n8 Tx filter needs to be optimized to achieve 30dB attenuation at its low boundary with 20dB antenna ISO assumption for 2 or 3 antenna architecture. 
Proposal: The n8 Tx filter attenuation in observation is easy to be met when considering the dedicated filter for n8R.

	R4-2308575
	Huawei, HiSilicon
	Proposal 1: there is no MSD for band n8 DL due to band n5 UL interference since RF components can provide necessary isolation.
Proposal 2: To consider the following band n8 DL MSD due to IMD3 from UL CA_n5-n8 for option 2 referring to CA_n8-n20.
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	845
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	
	n8
	890
	5
	25 (RBstart=0)
	935
	[25]
	FDD
	IMD3



Proposal 3: For option3, since the IMD3 missed the DL channel of band n8, there is no need to specify such MSD due to IMD.

	R4-2309004
	Xiaomi
	Observation: Currently the feasibility of 2UL/1DL CA configuration is not confirmed by RAN2 and the approach with BCS seems not appropriate to indicate different solutions to supporting CA_n5-n8. If RAN4 agrees on such three options, other signaling for different solutions to supporting CA_n5-n8 can be considered in RAN2.

	R4-2309295
	Skyworks Solutions Inc.
	Proposal on supported BCS for CA_n5-n8: 
1. The following BCS in Table 1 are introduced in 38.101-1
1. BCS 1 is introduced pending the feasibility from RAN2 with/without dedicated signaling
1. BCS0 is the baseline support while BCS1 and BCS2 are optional (via related BCS being signaled or not)
1. UEs supporting BCS1 are not mandated to support BCS2
1. UEs supporting BCS2 are not mandated to support BCS1.
Table 1: BCS for CA_n5-n8 with different UL configurations
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n8A
	n5X
	n5
	5, 10
	0

	
	
	n8
	5, 10
	

	
	CA_n5A-n8AY
	n5
	5, 10
	1

	
	
	n8
	5, 10
	

	
	CA_n5A-n8AZ
	n5
	5, 10
	2

	
	
	n8
	5, 10
	

	NOTE X: In BCS0, n8 UL is not supported.
NOTE Y: In BCS1, the concurrent operation of band n5 DL and band n8 UL is not supported and BCS2 cannot be supported.
NOTE Z: In BCS2 the band n8 support is restricted to the 904-915MHz frequency range in UL and BCS1 cannot be supported.



Proposal on 1UL cross-band MSD for n5UL and n8DL: see Table 3 below.
Table 3: REFSENS exceptions due to cross-band isolation for n5 UL and n8 DL
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	927.5
	5
	1.3
	>ACLR2



Proposal on 2UL MSD without n8 UL restriction: Pending RAN2 input on non-concurrent n5DL/n8UL case, Table 4 below provides the required 2UL MSD with the specific note on UL bandwidth restriction.
Table 4: REFSENS exceptions due to IMD without frequency restriction on n8 UL
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	846.5
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	 
	n8
	892.5
	5
	25 (RBstart=0)
	937.5
	25 X
	FDD
	IMD3

	Note X: This MSD applies for UEs supporting CA_n5-n8 without restrictions on band n8 UL frequency range.


Proposal on 1UL cross band MSD with restricted n8 UL: see Table 5 below with the specific note on UL bandwidth restriction.
Table 5: REFSENS exceptions due to cross-band isolation with frequency restriction on n8 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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	12.3 X
	ACLR2

	Note X: This MSD applies for UEs supporting CA_n5-n8 with the band n8 UL restricted to 904-915MHz frequency range.


Proposal on restricted n8 UL 2UL MSD: see Table 6 below with the specific note on UL bandwidth restriction.
Table 6: REFSENS exceptions due to IMD with frequency restriction on n8 UL
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	846.5
	5
	25 (RBstart=0)
	891.5
	N/A
	FDD
	N/A

	 
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	[1.6]X
	FDD
	Near miss IMD3

	Note X: This MSD applies for UEs supporting CA_n5-n8 with the band n8 UL restricted to 904-915MHz frequency range.




	R4-2309359
	Qualcomm France
	Proposal 1: Wait RAN2 reply LS before doing more down selection on the options
Proposal 2: Instead of using different BCS’es RAN4 should try to explore ways to use notes with just a single BCS
Proposal 3: Option 3 (Frequency restriction or New frequency band (for n8) is needed for option 3: CA_n5-n8 2UL with n8 restricted to 904-915MHz) should be adopted in case RAN4 decides to specify requirements for Band combination option 3
Proposal 4: Collect company views on signaling in this meeting and make decisions in August assuming RAN2 LS is received by then
Proposal 5: Use the following n8 MSD in evaluations with other companies
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	6.6
	>ACLR2



Proposal 6: Companies are encouraged to evaluate band 5/26 RX attenuation for both PRX and DRX at 904..914MHz before concluding the cross-band n5 MSD



Open issues summary
The three options are copied from TR 38.872 as below for reference
1) Full band n5 and n8 RF filters implementation with option 1 and option2:
Option 1: Only support 1UL/2DL CA. Single UL in n5
Option 2: Support both 1UL/2DL and 2UL/2DL CA. Non-concurrent n5 DL and n8 UL
Note: Potential impacts on RAN2 are observed
2) Dedicated RF filters implementation with partial frequency range
Option 3: Support both 1UL/2DL and 2UL/2DL CA. Dedicated filter to allow simultaneous n5 DL and n8 UL
Sub-topic 1-1: RF requirements for CA_n5-n8 option 1
Issue 1-1: MSD for CA_n5-n8 option 1
· Proposals
· Proposal 1: No MSD (R4-2308575, Huawei)
· Proposal 2: 1.3 dB as in the table below (R4-2309295, Skyworks)
Table 3: REFSENS exceptions due to cross-band isolation for n5 UL and n8 DL
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	927.5
	5
	1.3
	>ACLR2



· Proposal 3: 6.6 dB as in the table below (R4-2309359, QC)
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	6.6
	>ACLR2



Moderator: The test point in the WF R4-2306467 in last meeting is as following. 
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	TBD
	>ACLR2



· Recommended WF
· Discuss and conclude the MSD for option 1 in this meeting. 

Sub-topic 1-2: RF requirements for option 2
Issue 1-2: MSD for CA_n5-n8 option 2
· Proposals
· Option 1: Proposal in R4-2308575 (Huawei)
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	845
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	
	n8
	890
	5
	25 (RBstart=0)
	935
	[25]
	FDD
	IMD3



· Option 2: Proposal in R4-2309295 (Skyworks)
· Table 4: REFSENS exceptions due to IMD without frequency restriction on n8 UL
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	846.5
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	 
	n8
	892.5
	5
	25 (RBstart=0)
	937.5
	25 X
	FDD
	IMD3

	Note X: This MSD applies for UEs supporting CA_n5-n8 without restrictions on band n8 UL frequency range.



· Recommended WF
· Discuss MSD due to IMD
· Conclude at least for the test points

Sub-topic 1-3: RF requirements for option 3
Issue 1-3: MSD for CA_n5-n8 option 3
· Proposals
· Option 1: no need to specify such MSD due to IMD. (R4-2308575, Huawei)
· Option 2: Proposal in R4-2309295 (Skyworks)
· Table 5: REFSENS exceptions due to cross-band isolation with frequency restriction on n8 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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	12.3 X
	ACLR2

	Note X: This MSD applies for UEs supporting CA_n5-n8 with the band n8 UL restricted to 904-915MHz frequency range.


Table 6: REFSENS exceptions due to IMD with frequency restriction on n8 UL
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n8
	n5
	846.5
	5
	25 (RBstart=0)
	891.5
	N/A
	FDD
	N/A

	 
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	[1.6]X
	FDD
	Near miss IMD3

	Note X: This MSD applies for UEs supporting CA_n5-n8 with the band n8 UL restricted to 904-915MHz frequency range.



· Recommended WF
· Confirm the MSD due to cross-band isolation
	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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	12.3 X
	ACLR2

	Note X: This MSD applies for UEs supporting CA_n5-n8 with the band n8 UL restricted to 904-915MHz frequency range.



· Discuss MSD due to IMD (necessity and the value).

Sub-topic 1-4: How to introduce the three options if all of them will be adopted
Issue 1-4: The potential approach to introduce the three options in spec for CA_n5-n8
· Proposals
· Option 1: BCS approach (R4-2309295, Skyworks)
· Option 2: Other approach than BCS 
· Signaling (R4-2309004, Xiaomi)
· Use notes with a single BCS (R4-2309359, QC)
· Recommended WF
· Discuss and decide if BCS approach will be used.

Topic #2: CA_n5-n28
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307478
	Skyworks Solutions Inc.
	Proposal: 2UL cross-band MSD must be investigated and specified if:
1. The two bands are part of the same band group with focus on low band
1. One of the DL is between the 2UL and this Dl belongs to an FDD band
1. The DL channel is overlapped with ACLR1 and/or ACLR2 of both UL when the maximum UL CBW is used for both ULs.
1. The MSD test point is captured in a 2UL cross band MSD table after the 1UL cross band MSD table with below template based on 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
	3.1
	ACLR2 from n5 UL band
ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	




	R4-2308149
	ZTE Corporation, Xiaomi, CATT
	CR to TS38.101-1: corrections on CA_n5-n28
R17 CR

	R4-2308573
	Huawei, HiSilicon
	Observation 1: Currently, -78.5dBm REFSENS was specified for band n28 30MHz considering the interference from band n28 UL with 25 RB (15kHz SCS) UL configuration. And the minimum duplexer performance and PA linearity performance for band n28 have been guaranteed by band n28 30MHz REFSENS.
Observation 2: Currently, 17.5dB was specified for band n28 5MHz MSD due to cross band isolation from n5 Tx interference. And the minimum filter performance and PA linearity performance for band n5 have been guaranteed by the one UL band cross band isolation MSD definition.
Observation 3: as the minimum RF components performances have been guaranteed by two kinds of requirements (band n28 30MHz REFSENS and MSD due to from n5 Tx interference for CA_n5-n28), the new MSD due to cross band interference from two UL bands for CA_n5-n28 don’t further restrict RF components performances.
Proposal 1: since the RF components performances have been guaranteed by MSD due to cross band isolation from one UL band or REFSENS in addition to potential test burden concerns, whether to further specify such kind MSD for the other band combination should be discussed case by case.
Proposal 2: If RAN4 identify some new restrictions/ meaning on RF components performance by specifying MSD due to cross band isolation from two UL bands, RAN4 can consider to extend this kind of MSD for the other band combinations considering the following principles.
1) One UL band has a first adjacent channel leakage interference on the Rx band, and another band has a first or/and second adjacent channel leakage interference on the same Rx band.
2) There is no MSD due to two UL IMD interference.
3) Only consider new sub-1GHz band combinations to avoid NBC issue.

	R4-2309005
	Xiaomi, Huawei, HiSilicon, ZTE, CATT
	CR for 38.101-1, introduction of CA_n5-n28
R18 CR

	R4-2309360
	Qualcomm France
	Observation 1: The 2UL Cross-band MSD is relevant to cases which have 1UL cross-band MSD but no REFSENS exception due to IMD MSD.
Proposal 1: Limit the scope of this new 2UL non-IMD MSD into combinations 
Option 1: Revert the earlier agreement and do not specify 2UL Non-IMD MSD
Option 2: Limit the scope of 2UL Non-IMSD MSD to combinations specified from Rel-18 onwards
Option 3: Other, please specify
Proposal 2: If RAN4 decides to move forward with specifying 2UL Non-IMD MSD, a dedicated table for those combinations is created in chapter 7.3.6A



Open issues summary
Sub-topic 2-1: Issues related to introduce the 2UL non-IMD MSD
Issue 2-1: Issues related to introduce the 2UL non-IMD MSD
· Proposals
· Proposal in R4-2309360 (Qualcomm)
Proposal 1: Limit the scope of this new 2UL non-IMD MSD into combinations 
Option 1: Revert the earlier agreement and do not specify 2UL Non-IMD MSD
Option 2: Limit the scope of 2UL Non-IMSD MSD to combinations specified from Rel-18 onwards
Option 3: Other, please specify
· Proposal in R4-2308573 (Huawei, HiSilicon) : 
Proposal 1: since the RF components performances have been guaranteed by MSD due to cross band isolation from one UL band or REFSENS in addition to potential test burden concerns, whether to further specify such kind MSD for the other band combination should be discussed case by case.
Proposal 2: If RAN4 identify some new restrictions/ meaning on RF components performance by specifying MSD due to cross band isolation from two UL bands, RAN4 can consider to extend this kind of MSD for the other band combinations considering the following principles.
1) One UL band has a first adjacent channel leakage interference on the Rx band, and another band has a first or/and second adjacent channel leakage interference on the same Rx band.
2) There is no MSD due to two UL IMD interference.
3) Only consider new sub-1GHz band combinations to avoid NBC issue.
· Recommended WF
· Discuss if 2UL non-IMD MSD will be specified for this CA.
· The general principle will not be discussed in this WI.

Sub-topic 2-2: R18 introduction CR
Issue 2-2: R18 introduction CR for CA_n5-n28
· Proposals
· CR R4-2309005 (Xiaomi, Huawei, HiSilicon, ZTE, CATT)
· MSD: R4-2307478	(Skyworks) proposed the same MSD requirements
· How to define the new 2UL non-IMD MSD in the spec: R4-2309360 (Qualcomm) also proposes new table.
· Recommended WF
· Collect the comments and approve the R18 CR (revise the CR if needed).
· Pending the decision for issue 2-1 for 2UL non-IMD.

Sub-topic 2-3: Corresponding R17 CR
Issue 2-3: Corresponding R17 CR for CA_n5-n28
· Proposals
· R4-2308149 (ZTE Corporation, Xiaomi, CATT)
· Recommended WF
· Collect the comments and approve the R17 CR (revise the CR if needed).

Topic #3: CA_n8-n20-n28
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308574
	Huawei, HiSilicon, Skyworks Solutions Inc., Xiaomi
	CR for TS 38.101-1 to introduce CA_n8-n20-n28 and corresponding fallback configurations



Open issues summary
Sub-topic 3-1: R18 introduction CR
Issue 3-1: R18 introduction CR for CA_n8-n20-n28
· Proposals
· R4-2308574 (Huawei, HiSilicon, Skyworks Solutions Inc., Xiaomi)
· Recommended WF
· Collect the comments and approve the R18 CR (revise the CR if needed).
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T - doc  numbe r  Compan y  Proposals   / Observations  

R4 - 2307123  Nokia,  Nokia  Shanghai   Bell  Observation 1 : Each or some of the UL configurations with different restrictions may have  multiple BCSs CA_n5A - n8A, e.g., DL CA of CA_n5 - n8 with n5 UL may have more than one  BCS.   Observation 2 : There may be a case e.g., that an operator A who wants t o use non - simultaneous  n5 DL and n8 UL operation with a certain BCS X and also there may be another operator who  wants to use dual uplink CA with frequency range restriction with exactly the same channel  bandwidth combination sets contained in BCS X.   Obser vation 3:   Higher order band configurations including CA_n5 - n8 may have more than  three BCSs.   Observation 4:   BCS indexes (0, 1, 2) with corresponding restricted operations in CA_n5A - n8A  cannot be maintained in higher order band configurations including CA_n 5 - n8.   Observation 5:   BCS indexes (0, 1, 2, …) with corresponding restricted operations in all the  higher order band configuration including CA_n5A - n8A cannot be maintained.   Observation 6:  From standardization work perspective, though the approach in the WF   itself  would work, but this may expand BCS tables and RAN4 needs to micromanage relation  between NOTEs and BCSs indexes for CA configuration to CA configuration including CA_n5 - n8.    Observation 7:  From network operation perspective, network engineers need   to check the  relation and store that information into gNB one by one.    Proposal:  RAN4 should further discuss a way to simplify BCS management and RAN4 work  with consideration of BCSs for higher order configuration including CA_n5A - n8A as well as  possibili ty that some or all of the restricted operation may require multiple BCSs in a one CA  configuration.  

R4 - 2307603  China  Telecom  Observation:   Only Band n8 Tx   filter needs to be optimized to achieve 30dB attenuation at its  low boundary with 20dB antenna ISO assumption for 2 or 3 antenna architecture.    Proposal:   The  n8 Tx   filter attenuation in observation is easy to be met when considering the 

