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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

	R4-2311050
	Nokia, Nokia Shanghai Bell
	For RAN2 LS
Observation 1: From UE RF perspective, the use of cross carrier scheduling has no impact on TS38.101-1.
Observation 2: Measurement of n5 SCell doesn’t always cause problems, while there is a challenge to perform n5 SCell measurement due to n8 UL transmission;
· Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)
· Configuration to (n5+n8, n8) from (n8, n8)
Observation 3: There is a way to bypass the challenges by allowing  measurement gaps by suspending n8 UL transmission. 
Proposal 1: RAN4 should convey following to RAN2; a companion draft LS can be seen in Annex
· Addressing the challenge of RRM measurement based on n5 SCell is a part of inquiry in terms of RAN2 specification impact and the number of meetings necessary to address it. 
· allowing measurement gaps (suspending n8 UL transmission during the measurement) can be a possible option used for serving cell measurements in such cases.
· RAN4 doesn’t intend to pursue the resolutions involving RAN1 specifications impact for n5 and n8 UL concurrent operation in this release.
For differentiation of supported CA configurations
Observation 4: Each or some of the restricted operations may have multiple BCSs
Observation 5: Higher order band configurations including CA_n5-n8 may have additional BCSs due to the differentiation of different restricted operations of CA_n5-n8.
Observation 6: BCS indexes (0, 1, 2, ...) in CA_n5A-n8A cannot indicate the same UL restricted operations for corresponding BCS indexes (0, 1, 2, …) in higher order band configurations including CA_n5-n8.
Observation 7: The original approach proposed in the WF of [3] may work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration. 
Observation 8: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Proposal 2: Consider a following as one of the possible resolutions. 
· Introduce an explicit UE capability to indicate support of an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz
· If indicated, gNB considers that only 5 or 10 MHz channel bandwidths (if included in BCS(s) associated with higher order configurations), are available in n5 and n8 during an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz.
A draft reply LS is provided for discussion.

	R4-2311117
	Skyworks Solutions Inc.
	Proposal on answer to RAN2 LS: RAN4 clarifies that two DL/UL operations are supported in the CA_n5-n8 2UL option with non-concurrent n5 DL and n8 UL:
1. CA_n5-n8 DL / n5 UL (n5 is the Pcell)
1. n8 DL / CA_n5-n8 UL (n8 is the Pcell)
Thus, all DL and UL bands can be scheduled for measurements provided that, in this 2DL/2UL band combination, n5 DL is not scheduled concurrently to n8 UL.

Proposal on cross band MSD test points for CA_n5-n8: The following MSD test points are captured in 38.101-1
	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)
	

	n5
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	2.8
	>ACLR2

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

	NOTE X:	This MSD test point is applicable to UEs only supporting the 904 – 915MHz range in band n8 UL.



Proposal on IMD MSD test points for CA_n5-n8: The following MSD test points are captured in 38.101-1
	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
	25X
	FDD
	IMD3

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

	
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	1.6Y
	FDD
	Near miss IMD3

	NOTE X:	This MSD test point is applicable to UEs only supporting non-concurrent n5 DL and n8 UL.
NOTE Y:	This MSD test point is applicable to UEs only supporting the 904 – 915MHz range in band n8 UL.



Proposal on distinguishing implementation options via BCS:
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n8A
	CA_n5A-n8AX
	n5
	5, 10, 15, 20
	0

	
	
	n8
	5, 10, 15, 20
	

	CA_n5A-n8A
	CA_n5A-n8AY
	n5
	5, 10
	1

	
	
	n8
	5, 10
	

	NOTE X: For UEs only supporting 1UL, n8 UL is not supported. For UEs supporting 2UL, n5 downlink cannot be scheduled concurrently to n8 uplink.
NOTE Y: For UEs supporting 2UL, the n8 UL spectrum is restricted to the 904 – 915MHz range.



For the specification completeness, the Delta R and delta values agreed in [5] should also be captured.

Way forward/Agreement
· Delta T and Delta R should be specified in such a way that it covers all implementation options 
· Delta T and Delta R values are specified as follows to cover all implementations for Options 1/2/3:
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	CA_n5A-n8A
	n5
	0.5
	0.4

	
	n8
	0.5
	0.4




	R4-2311305
	Murata Manufacturing Co Ltd.
	Observation 1: MSD average from the WF from RAN4#107 does not include our MSD contribution.
Proposal 1: Consider MSD proposed in Table 2-3 as contribution toward the average.
	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
	[4.3]
	>ACLR2



Table 2-3: Proposed MSD for n5UL only

	R4-2311608
	CATT
	Reply LS:
Observation 1: The concerned scenario is when network configure 2U2D (CA_n5-n8) but schedule 1U2D ((UL, DL) = (n5, n5+n8)) or 2U1D ((UL, DL) = (n5+n8, n8)) at different time. 
Proposal 1: RAN4 didn’t see any problem to use cross carrier scheduling in this scenario i.e. PCell (n8) scheduling SCell (n5). 
Proposal 2: UE need to measure the SCell (n5) in this scenario, and the existing RRM requirements still apply. 

	R4-2311646
	CATT
	How to handle the 3 options:
Proposal 1: The discussion for CA_n5-n8 option 2 is based on the RRC configuration 2U/2D, RRC configuration 2U/1D is excluded in this WI.
Proposal 2: Consider to drop option 2 for CA_n5-n8 in R18 if there’s no conclusion in RRM session in Aug. meeting.

How to define the requirements:
Observation 1: There’re no different RF requirements for the same xUL/yDL for different implementations.
Observation 2: Different RF requirements can decide UE implementation.
Proposal 3: The RF requirements for CA_n5-n8 can be defined using current approach. A note for 2UL/1DL can be added, if it’s necessary.

	R4-2312014
	Ericsson
	Proposal 1:  RAN4 understands no Demodulation related issue has been identified on this cross carrier scheduling
Proposal 2: RAN4 understands that UE can perform measurement for the cell during the DL transmission time in n5(t1), but RRM measurement cannot be performed for UL only duration(t2).

	R4-2312460
	ZTE Corporation
	Observation 1. Option 1 can only support 1UL/2DL NR CA with only UL n5 band and does not require any new feature/mode of operation, while 2UL can be supported for both option 2 and option 3, where n8 band can be enabled as UL.
Observation 2. RF requirements of delta T/R and MSD for each options have almost completed. 
Observation 3. For the configurations of (UL, DL) = (n5+n8, n8), with assumption of co-located scenario, the RRM measurement for band n5 UL can depend on the band n8.
Proposal 2. To adopt option 2 to enable band n8 UL for inter-band NR CA_n5-n8.


	R4-2312461
	ZTE Corporation
	[bookmark: OLE_LINK3]Question 1: Does RAN4 see problem if cross carrier scheduling is used in this scenario i.e. PCell (n8) scheduling SCell (n5)?
[bookmark: OLE_LINK2]Answer: There are no issues foreseen if cross carrier scheduling is used for PCell (n8) scheduling SCell (n5).
Question 2: What are RAN4 understanding regarding RRM measurements in this kind of scenario? Does UE need to measure the cell with UL only (n5) (e.g. for SCell addition/change/release purpose)?
Answer: Due to Pcell(n8) and Scell (n5) are co-located, so there is no problem regarding RRM measurements since the RRM measurement for band n5 UL can depend on the band n8. 

	R4-2312580
	vivo
	Proposal 1: Preclude Option 2 non-concurrent n5 Rx and n8 Tx for CA_n5-n8.
Observation 1: If the implementation Option 2 is dropped, this signaling to differentiate 2UL/2DL CA and its fallback mode 1UL/2DL for CA_n5-n8 may not be needed.

	R4-2312692
	Xiaomi
	Proposal 1: 2UL CA_n5A-n8A can be supported by Option 2 through network scheduling, and doesn’t need two configured CAs (UL, DL) = (n5+n8, n8) and (UL, DL) = (n5, n5+n8).
Proposal 2: Drop Option 3 due to need dedicated filters.

	R4-2312723
	China Telecom
	Proposal 1: ΔTIB,c and ΔRIB,c requirements need to be specified based on option 1 and option 3 solution for CA_n5-n8.
Proposal 2: To specify option1/3 solution, add the NOTE of The frequency range in band n8 is restricted to 904-915 MHz for the UL and 949-960 MHz for the DL except only n5 UL is reported in UE SupportedBandCombiantion capability for this band combination to the table of CA operating bands for CA_n5-n8.

	R4-2312763
	OPPO
	Observation 1:   RAN2 LS talked about “configuring” the scenario of (UL, DL) = (n5+n8, n8), however, this is not the intention of RAN4, or not the only way to support the non-simultaneous Tx Rx of n5 DL and n8 UL.

Observation 2:   The non-simultaneous Tx Rx of n5 DL and n8 UL can be supported by configuring (UL, DL) = (n5+n8, n5+n8), but schedule the non-simultaneous of n5 DL and n8 UL.

Proposal 1:   	The non-simultaneous of n5 DL and n8 UL is supported.

Proposal 2:   	Inform RAN2 that there is no need to support configuration of (UL, DL) = (n5+n8, n8), and the non-simultaneous n5 DL and n8 UL can be supported by configuring (UL, DL) = (n5+n8, n5+n8), but scheduling the non-simultaneous n5 DL and n8 UL.

	R4-2312966
	Huawei, HiSilicon
	Observation 1: During study phase of RAN4 sub1GHz band combinations, it’s assumed that RRC configurations for option 2 are 1UL/2DL and 2UL/2DL for CA_n5-n8.
Observation 2: In replied LS, RAN2 has confirmed that current specification does not support RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8). Thus, there is no need to consider and study the solution (RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8)) as RAN2 should study the feasibility of non-simultaneous n5 DL + n8 UL with existing specification based on the objective of WI.
Proposal 1: The RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8), is precluded as this configuration was neither considered in RAN4 study phase nor included based on the objective of sub1GHz WI and existing specification.
Proposal 2: Reply RAN2’s LS as below.
	1. Overall Description:
RAN4 thanks RAN2’s replied LS (R2-2306862) and confirmation that current specification does not support configuring the scenario (UL, DL) = (n5+n8, n8). 
RAN4 has discussed this LS and conclude that The RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8), is precluded since this configuration was neither considered in RAN4 study phase (Referring to the clause 5.1.0 of TR 38.872) nor included based on the objective of sub1GHz WI and existing specification.
RAN4 would like kindly request RAN2 to consider the following answers.
Q1: Does RAN4 see problem if cross carrier scheduling is used in this scenario i.e. PCell (n8) scheduling SCell (n5)?
A1: cross carrier scheduling is transparent from RAN4’s perspective and it has the impacts of RAN1’s specification, so RAN4 can’t simply conclude whether cross carrier scheduling has a problem or not. If necessary, it’s kindly suggested to check RAN1’s feedback.
Q2: What are RAN4 understanding regarding RRM measurements in this kind of scenario? Does UE need to measure the cell with UL only (n5) (e.g. for SCell addition/change/release purpose)?
A2: In RAN4’s understanding, this kind of scenario (RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8)) is out of WI’s scope and will not be considered in RAN4.



Observation 3: there is no need to specify new UE capability for the configuration (UL, DL) = (n5, n5+n8) as no restriction on frequency range for this configuration.
Proposal 3: it’s suggested to enable option 3 by introducing the following requirements into specification and request RAN2 to design a new capability for option 3.
	5.2A.3	Operating bands for CA with partial frequency range
For a CA band combination which has the following characteristics specified in Table 5.2A.3-1, if the [FrequencyRangeRestriction] is indicated by UE in the UL/DL band(s) of this CA band combination, the supported partial frequency ranges specified in table 5.2A.3-1 are designed to operate in the corresponding UL/DL band(s) of CA band combination.
Table 5.2A.3-1: the supported partial frequency range in the UL/DL band(s) of CA band combination
	The characteristics of NR CA band combination
	NR operating band
	UL or DL
	the supported partial frequency ranges if [FrequencyRangeRestriction] is indicated in the band of NR CA band combination

	Both n5 DL and n8 UL are indicated together by UE in the band combination
	n5
	DL
	869 MHz – 880 MHz

	
	n8
	UL
	904 MHz – 915 MHz






Proposal 4: to specify 1.73dB MSD due to cross band isolation from n5 UL to n8 DL.
Proposal 5: To remove brackets and confirm the MSD test configuration from n8R UL to n5 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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	[12.3]
	>ACLR2




	R4-2312967
	Huawei, HiSilicon
	Reply LS:
Q1: Does RAN4 see problem if cross carrier scheduling is used in this scenario i.e. PCell (n8) scheduling SCell (n5)?
A1: cross carrier scheduling is transparent from RAN4’s perspective and it has the impacts of RAN1’s specification, so RAN4 can’t simply conclude whether cross carrier scheduling has a problem or not. If necessary, it’s kindly suggested to check RAN1’s feedback.
Q2: What are RAN4 understanding regarding RRM measurements in this kind of scenario? Does UE need to measure the cell with UL only (n5) (e.g. for SCell addition/change/release purpose)?
A2: In RAN4’s understanding, this kind of scenario (RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8)) is out of WI’s scope and will not be considered in RAN4.


	R4-2313376
	Qualcomm France
	Proposal 1: Use updated analysis when calculating the MSD for n5, as it results slightly lower average value than [2.8]dB.
Proposal 2: Drop option 2 from CA_n5A-n8A
Proposal 3: Use 12.3dB MSD for n8 MSD in Option 3 if this option is specified
Proposal 4: Discuss during the meeting if near miss-IMD is specified or not 
Proposal 5: If feasible, use notes to distinguish between different options



Open issues summary
Background:
The three options for CA_n5-n8 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: Reply RAN2 LS
Issue 1-1: RRC configuration for the discussion of option 2 2UL CA_n5-n8 
· Proposals
· Option 1: RRC configuration 2UL/2DL with the scheduling restriction  of non-concurrent n5 DL and n8 UL
· Option 2: RRC configuration 2UL/1DL (n5+n8)/n8
· Recommended WF
· Option 1

Issue 1-2: Answer to question 1 in the reply LS
Question 1: Does RAN4 see problem if cross carrier scheduling is used in this scenario i.e. PCell (n8) scheduling SCell (n5)?
· Proposals
· Option 1: RAN4 didn’t see any problem to use cross carrier scheduling in this scenario i.e. PCell (n8) scheduling SCell (n5). (R4-2311608, CATT)
· Option 2: At least no impact of cross carrier scheduling on UE RF requirements, i.e., TS38.101-1. （R4-2311050, Nokia）
· Option 3: RAN4 understands no Demodulation related issue has been identified on this cross carrier scheduling. (R4-2312014, Ericsson)
· Option 4: There are no issues foreseen if cross carrier scheduling is used for PCell (n8) scheduling SCell (n5). (R4-2312461, ZTE)
· Option 5: cross carrier scheduling is transparent from RAN4’s perspective and it has the impacts of RAN1’s specification, so RAN4 can’t simply conclude whether cross carrier scheduling has a problem or not. If necessary, it’s kindly suggested to check RAN1’s feedback. (R4-2312966, Huawei)
· Recommended WF
·  Option 1

Issue 1-3: Answer to question 2 in the reply LS
Question 2: What are RAN4 understanding regarding RRM measurements in this kind of scenario? Does UE need to measure the cell with UL only (n5) (e.g. for SCell addition/change/release purpose)?
· Proposals
· Option 1: UE need to measure the SCell (n5) in this scenario, and the existing RRM requirements still apply. (CATT, R4-2311608)
· Option 2: Measurement of n5 SCell doesn’t always cause problems, while there is a challenge to perform n5 SCell measurement due to n8 UL transmission; (R4-2311050, Nokia)
· Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)
· Configuration to (n5+n8, n8) from (n8, n8)
RAN4, however, considers that there is a way to bypass the challenge by suspending n8 UL transmission, i.e., setting up an UL gap, during measurement.
It’s noted that RAN4 doesn’t intend to pursue resolutions involving RAN1 specifications impact for identified problems for n5+n8 UL cuncurrent operation in this release. 
· Option 3: RAN4 understands that UE can perform measurement for the cell during the DL transmission time in n5(t1), but RRM measurement cannot be performed for UL only duration(t2). (R4-2312014, Ericsson)
· Option 4: Due to Pcell(n8) and Scell (n5) are co-located, so there is no problem regarding RRM measurements since the RRM measurement for band n5 UL can depend on the band n8. (R4-2312461, ZTE)
· Option 5: A2: In RAN4’s understanding, this kind of scenario (RRC configuration 2UL/1DL, i.e. (UL, DL) = (n5+n8, n8)) is out of WI’s scope and will not be considered in RAN4. (R4-2312966, Huawei)

· Recommended WF
·  Option 1

Issue 1-4: Reply LS draft baseline
· Proposals
· Option 1: R4-2311608 (CATT)
· Option 2: R4-2311050 (Nokia)
· Option 3: R4-2312014 (Ericsson)
· Option 4: R4-2312461 (ZTE)
· Option 5: R4-2312966 (Huawei)
· Recommended WF
·  Take CATT R4-2311608 as the baseline to draft the final version.

Sub-topic 1-2: How to handle option 2
Issue 1-5: How to handle option 2
· Proposals
· Option 1: Consider to drop option 2 for CA_n5-n8 in R18 if there’s no conclusion in RRM session in Aug. meeting.( R4-2311646, CATT)
· Option 2: Keep option 2 (R4-2312460 ZTE, R4-2312763 OPPO)
· Option 3: Drop option 2 (R4-2312580 vivo, R4-2313376 Qualcomm)
· Recommended WF
·  Keep option 2 if reply LS to RAN2 is agreed in RAN4#108, otherwise drop option 2.

Sub-topic 1-3: How to handle option 3
Issue 1-6: How to handle option 3
· Proposals
· Option 1: Drop option 3 (R4-2312692 Xiaomi)
· Option 2: Specify option 3 (R4-2312723 China Telecom)
· Recommended WF
·  Specify option 3

Sub-topic 1-4: How to introduce the requirements in spec
Issue 1-7: How to introduce the requirements in spec
· Proposals
· Option 1: Introduce an explicit UE capability (R4-2311050  Nokia, R4-2312966 Huawei)
· )
· R4-2312966 Huawei detail:
· it’s suggested to enable option 3 by introducing the following requirements into specification and request RAN2 to design a new capability.
	[bookmark: _Toc21344190][bookmark: _Toc29801674][bookmark: _Toc29802098][bookmark: _Toc29802723][bookmark: _Toc36107465][bookmark: _Toc37251224][bookmark: _Toc45888003][bookmark: _Toc45888602][bookmark: _Toc61367242][bookmark: _Toc61372625][bookmark: _Toc68230565][bookmark: _Toc69083978][bookmark: _Toc75466984][bookmark: _Toc76509006][bookmark: _Toc76717996][bookmark: _Toc83580306][bookmark: _Toc84404815][bookmark: _Toc84413424]5.2A.3	Operating bands for CA with partial frequency range
For a CA band combination which has the following characteristics specified in Table 5.2A.3-1, if the [FrequencyRangeRestriction] is indicated by UE in the UL/DL band(s) of this CA band combination, the supported partial frequency ranges specified in table 5.2A.3-1 are designed to operate in the corresponding UL/DL band(s) of CA band combination.
Table 5.2A.3-1: the supported partial frequency range in the UL/DL band(s) of CA band combination
	The characteristics of NR CA band combination
	NR operating band
	UL or DL
	the supported partial frequency ranges if [FrequencyRangeRestriction] is indicated in the band of NR CA band combination

	Both n5 DL and n8 UL are indicated together by UE in the band combination
	n5
	DL
	869 MHz – 880 MHz

	
	n8
	UL
	904 MHz – 915 MHz






· R4-2311050 Nokia detail: 
· Introduce an explicit UE capability to indicate support of an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz 
· If indicated, gNB considers that only 5 or 10 MHz channel bandwidths (if included in BCS(s) associated with higher order configurations), are available in n5 and n8 during an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz.
· Option 2: Distinguishing implementation options via BCS (R4-2311117, Skyworks)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n8A
	CA_n5A-n8AX
	n5
	5, 10, 15, 20
	0

	
	
	n8
	5, 10, 15, 20
	

	CA_n5A-n8A
	CA_n5A-n8AY
	n5
	5, 10
	1

	
	
	n8
	5, 10
	

	NOTE X: For UEs only supporting 1UL, n8 UL is not supported. For UEs supporting 2UL, n5 downlink cannot be scheduled concurrently to n8 uplink.
NOTE Y: For UEs supporting 2UL, the n8 UL spectrum is restricted to the 904 – 915MHz range.


· Option 3: The RF requirements for CA_n5-n8 can be defined using current approach. A note for 2UL/1DL can be added, if it’s necessary. (R4-2311646, CATT)
· Proposal 4: NOTE of the frequency range in band n8 is restricted to 904-915 MHz for the UL and 949-960 MHz for the DL except only n5 UL is reported in UE SupportedBandCombiantion capability for this band combination to the table of CA operating bands for CA_n5-n8. (R4-2312723 China Telecom)
· [bookmark: _GoBack]Recommended WF
· Differentiate the requirements using current approach, i.e. MSD is defined according to the degradation source.
· A note is added for the frequency range restriction
·  FFS if signalling for the frequency range restriction is needed.
· A note for the option 2 2UL MSD is added

Sub-topic 1-5: RF requirements for CA_n5-n8
Issue 1-8: CA_n5-n8 MSD test points
· Proposals in R4-2311117 (Skyworks Solutions Inc)
Cross band MSD test points: The following MSD test points are captured in 38.101-1
	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)
	

	n5
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	2.8
	>ACLR2

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

	NOTE X:	This MSD test point is applicable to UEs only supporting the 904 – 915MHz range in band n8 UL.



IMD MSD test points for CA_n5-n8: 
	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
	25X
	FDD
	IMD3

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

	
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	1.6Y
	FDD
	Near miss IMD3

	NOTE X:	This MSD test point is applicable to UEs only supporting non-concurrent n5 DL and n8 UL.
NOTE Y:	This MSD test point is applicable to UEs only supporting the 904 – 915MHz range in band n8 UL.



Moderator: The MSD test points are the same as the ones in the approved WF R4-2310254 in last RAN4 meeting.
· Recommended WF
· Confirm the test points if no objections.

Issue 1-9: CA_n5-n8 MSD value for 1U/2D n5UL/n8DL
· Proposal in (R4-2311305, Murata): Consider MSD proposed in Table 2-3 as contribution toward the average.
	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
	[4.3]
	>ACLR2



· Proposal in R4-2312966 (Huawei) 
· Specify 1.73dB MSD due to cross band isolation from n5 UL to n8 DL
· Proposal in R4-2313376 (Qualcomm) 
· Use updated analysis when calculating the MSD for n5, as it results slightly lower average value than [2.8] dB
Moderator: Status in WF R4-2310254 in last meeting:
	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
	[2.8]
	>ACLR2



· Recommended WF
·  Discuss in the meeting

Issue 1-10: CA_n5-n8 MSD value for 1U/2D n8UL/n5DL
· Proposal in R4-2312966 (Huawei) 
To remove brackets and confirm the MSD test configuration from n8R UL to n5 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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	[12.3]
	>ACLR2



· Recommended WF
·  Agree the following test configuration and MSD from n8R UL to n5 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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	[12.3]
	>ACLR2



Issue 1-11: CA_n5-n8 2U/2D IM3 MSD for option 3
· Proposal in R4-2313376 (Qualcomm)
· Discuss during the meeting if near miss-IMD is specified or not
· Recommended WF
· Discuss in the meeting

Moderator: The following new Tdoc number may be needed for CA_n5-n8.
Reply LS on non-simultaneous UL and DL from different two bands during UL CA（Revised from ...）
WF on CA_n5-n8
Topic #2: CA_n5-n105
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311753
	Apple
	· Proposal 1: CA_n5-n105 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)
	

	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
	2.0
	>ACLR2



Table 3-1: MSD due to cross band isolation for the CA_n5-n105 combination

· Proposal 2: ∆RIB,c and ∆TIB,c for CA_n5-n105
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5-n105
	n5
	0.5

	
	n105
	0.5

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

	CA_n5-n105
	n5
	0.3

	
	n105
	0.3



Table 3-2: ∆RIB,c and ∆TIB,c for CA_n5-n105 due to cross band isolation

	R4-2311209
	Skyworks Solutions Inc.
	Proposal on architecture: CA_n5-n71 and CA_n5-n105 requirements should be derived from the same implementation and thus have the same specification for DeltaT/R and cross-band MSD. Thus, CA_n5-n105 should adopt the agreed upon requirements in [3].
Proposal on Delta T and Delta R:
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
	-
	-

	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 cross band MSD:
Table 3: Reference sensitivity exceptions (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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	2.0
	>ACLR2

	n5
	n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2




	R4-2312969
	Huawei, HiSilicon
	Proposal 1: The following Delta Tib and Rib values for CA_n5-n105 can be specified.
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.
	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
	0
	>ACLR2

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





	R4-2313373
	Qualcomm France
	MSD analysis for CA_n5-n105 was provided with the following results.
	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
	1.7
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2






Open issues summary
Sub-topic 2-1: CA_n5-n105 UE RF requirements
Issue 2-1: CA_n5-n105 Tib/Rib
· Proposals
· Proposal in R4-2311753 (Apple) 
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5-n105
	n5
	0.5

	
	n105
	0.5

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

	CA_n5-n105
	n5
	0.3

	
	n105
	0.3



· Proposal in R4-2311209 (Skyworks)
· 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
	-
	-

	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 in R4-2312969 (Huawei)
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



· Recommended WF
·  Discuss in the meeting

Issue 2-2: CA_n5-n105 MSD due to cross band isolation
· Proposals
· Proposal in R4-2311753 (Apple)
	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
	2.0
	>ACLR2



· Proposal in  R4-2311209 (Skyworks)
	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
	2.0
	>ACLR2

	n5
	n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2



· Proposal in R4-2312969 (Huawei)
	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
	0
	>ACLR2

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



· Proposal in R4-2313373 (Qualcomm)
	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
	1.7
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2



· Recommended WF
·  Discuss in the meeting

Topic #3: CA_n28-n105
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311753
	Apple
	· Proposal 3: CA_n28-n105 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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	7.3
	>ACLR2

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	7.0
	ACLR2



Table 3-3: MSD due to cross band isolation for the CA_n28-n105 combination

· Proposal 4: ∆RIB,c and ∆TIB,c for CA_n28-n105
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28-n105
	n28
	1.0

	
	n105
	1.0

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

	CA_n28-n105
	n28
	0.8

	
	n105
	0.8



Table 3-4: ∆RIB,c and ∆TIB,c for CA_n28-n105 due to cross band isolation

	R4-2311748
	Skyworks Solutions Inc.
	Proposal on architecture:
· Architecture should support full band n28 for single band operation and CA_n28-n105
· CA_n28-n105 RF front end can also support CA_n28-n71
· Requirement is based on a two-antenna implementation with
· n28fullDL+n105UL+n105DL triplexer on antenna 1
· n28lowUL+n28lowDL+n105DL or n28highUL+n28highDL+n105DL switched triplexer on antenna 2.
Proposal on Delta T and Delta R: the values in Table 1 and 2 are used for CA_n28-n105 and are the same than specified for CA_n28-n71.
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
	1.1
	1.1

	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
	0.7
	0.7

	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 values: see Table 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)
	

	n105
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	7.6
	>ACLR2

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	13.3
	ACLR2




	R4-2312970
	Huawei, HiSilicon
	Proposal 1: Based on the evaluation, the REFSENS degradation due to cross band isolation from 30MHz n28 UL to n105 DL can be specified 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 2: to specify the MSD due to cross band isolation from band n105 UL to n28DL.
	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
	2
	>ACLR2



Proposal 3: 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




	R4-2313375
	Qualcomm France
	MSD analysis for CA_n28-n105 was provided with the following results.
	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
	5.8
	ACLR2

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	11.2
	>ACLR2






Open issues summary
Sub-topic 3-1: CA_n28-n105 UE RF requirements
Issue 3-1: CA_n28-n105 Tib/Rib
· Proposals
· Proposal in R4-2311753 (Apple)
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28-n105
	n28
	1.0

	
	n105
	1.0

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

	CA_n28-n105
	n28
	0.8

	
	n105
	0.8



· Proposal in  R4-2311748 (Skyworks)
· 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
	1.1
	1.1

	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
	0.7
	0.7

	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 in  R4-2312970 (Huawei)
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




· Recommended WF
·  Discuss in the meeting

Issue 3-2: CA_n28-n105 MSD due to cross-band isolation
· Proposals
· Proposal in R4-2311753 (Apple) 
	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
	7.3
	>ACLR2

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	7.0
	ACLR2



· Proposal in R4-2311748 (Skyworks) 
	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
	7.6
	>ACLR2

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	13.3
	ACLR2



· Proposal in  R4-2312970 (Huawei)
	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



	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
	2
	>ACLR2



· Proposal in  R4-2313375 (Qualcomm)
	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
	5.8
	ACLR2

	n28
	 n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	11.2
	>ACLR2



· Recommended WF
·  Discuss in the meeting.
Topic #4: CA_n26-n28
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311753
	Apple
	· Proposal 5: CA_n26-n28 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)
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	8.7
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	>31
	ACLR



Table 3-5: MSD due to cross band isolation for the CA_n26-n28 combination

· Proposal 6: ∆RIB,c and ∆TIB,c for CA_n26-n28
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26-n28
	n26
	0.7

	
	n28
	0.7

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

	CA_n26-n28
	n26
	0.2

	
	n28
	0.2



Table 3-6: ∆RIB,c and ∆TIB,c for CA_n26-n28 due to cross band isolation

	R4-2311116
	Skyworks Solutions Inc.
	Proposal on architecture:
· Architecture should support full band n28 for single band operation and CA_n26-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.

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 values: see Table 4 below.
Table 4: 1UL cross band MSD for CA_n26-n28 accounting for both full band and lower 30MHz only of band 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
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	37.8
	ACLR1

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	15.3
	ACLR2

	n28
	n26
	733
	30
	15
	25 (RBstart=135)
	861.5
	5
	1.7
	>ACLR2



Proposal on 2UL MSD test points and values: see Table 7 below.
Table 7: 2UL cross band MSD for CA_n26-n28 accounting for both full band and lower 30MHz only of band 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
	n28
	824
	20
	15
	25 (RBstart=0)
	788
	30
	13.5
	ACLR1 from n26 and n28

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	1.9
	ACLR2 from n26 and ACLR1 from n28

	n28
	
	718
	30
	15
	25 (RBstart=135)
	
	
	
	



Proposal on implementation in TS 38.101-1 and TR 38.872:
· Both worst-case full band n28 and lower 30MHz band n28 (n28A) MSDs test points and values are captured for 1UL and 2UL cross band MSD in TR 38.872 (whole tables above)
· Only worst-case full band n28 MSDs test points and values are captured for 1UL and 2UL cross band MSD in TS 38.101-1. (yellow highlight in tables above).


	R4-2312968
	Huawei, HiSilicon
	Proposal 1: to specify 20dB MSD for n26 UL => n28A DL assuming 40dB filter rejection for band n26 Tx filter at 758~788MHz.
Observation 1: If the existing components performance (12dB rejection for n28B Rx filter at 814~849MHz and 30dB rejection for n26 Tx filter at 773~803MHz) are used, the MSD (n26 UL => n28B DL) is about 40~45dB.
Observation 2: if the filters performance is optimized, i.e. Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB / Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB, the MSD (n26 UL => n28B DL) is about 28~30dB due to 1st adjacent channel interference.
Observation 3: it’s very important for RAN4 to assume the filter performance of band n28B Rx filter and band n26 Tx filter before specifying the MSD value.
Proposal 2: to consider the following filter performance for case 2:
Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB.
Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB.
Proposal 3: 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



Proposal 4: If RAN4 decide to go option 4, UE capability is need to distinguish different implementation and deployment.

	R4-2313371
	Qualcomm France
	Proposal 1: To limit the number of options, consider option 3 or option 1 as strong candidates. 
Proposal 2: Use the following MSD test points when deciding the specifications for CA_n26A-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)
	785.5
	5
	17.1
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	31.4
	ACLR






Open issues summary
Sub-topic 4-1: CA_n26-n28 UE RF requirements
Issue 4-1: CA_n26-n28 Tib/Rib
· Proposals
· All of the proposals are the same (R4-2311753 (Apple), R4-2311116 (Skyworks), R4-2312968 (Huawei))
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26-n28
	n26
	0.7

	
	n28
	0.7

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

	CA_n26-n28
	n26
	0.2

	
	n28
	0.2


 
· Recommended WF
· Agree the above Tib/Rib 

Issue 4-2: CA_n26-n28 1UL MSD due to cross-band isolation
· Proposals
· Proposal in R4-2311753 (Apple)
	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
	8.7
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	>31
	ACLR



· Proposal in  R4-2311116 (Skyworks)
	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
	37.8
	ACLR1

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	15.3
	ACLR2

	n28
	n26
	733
	30
	15
	25 (RBstart=135)
	861.5
	5
	1.7
	>ACLR2


 
· Proposal in  R4-2312968 (Huawei)
Proposal 1: to specify 20dB MSD for n26 UL => n28A DL assuming 40dB filter rejection for band n26 Tx filter at 758~788MHz.
Proposal 2: to consider the following filter performance for case 2:
Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB.
Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB.

· Proposal in  R4-2313371(Qualcomm)
	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
	17.1
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	31.4
	ACLR



· Recommended WF
· Discuss in the meeting

Issue 4-3: CA_n26-n28 2UL MSD due to cross-band isolation
· Proposals
· Proposal in  R4-2311116 (Skyworks)
	 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
	13.5
	ACLR1 from n26 and n28

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	1.9
	ACLR2 from n26 and ACLR1 from n28

	n28
	
	718
	30
	15
	25 (RBstart=135)
	
	
	
	



· Recommended WF
·  Discuss in the meeting
 
Issue 4-4: How to handle the 4 options for CA_n26-n28
· Proposal in  R4-2311116 (Skyworks)
Proposal on implementation in TS 38.101-1 and TR 38.872:
· Both worst-case full band n28 and lower 30MHz band n28 (n28A) MSDs test points and values are captured for 1UL and 2UL cross band MSD in TR 38.872 (whole tables above)
· Only worst-case full band n28 MSDs test points and values are captured for 1UL and 2UL cross band MSD in TS 38.101-1. (yellow highlight in tables above).

· Proposal in  R4-2312968 (Huawei)
Proposal 4: If RAN4 decide to go option 4, UE capability is need to distinguish different implementation and deployment.
· Proposal in  R4-2313371(Qualcomm)
Proposal 1: To limit the number of options, consider option 3 or option 1 as strong candidates. 

· Recommended WF
·  Discuss in the meeting



3GPP TSG


-


RAN WG4 Meeting # 


10


8


 


 


 


 


 


 


 


 


 


 


 


 


            


  


R4


-


2314198


 


Toulouse


, 


France


, 


August


 


2


1


 


–


 


August


 


2


5


, 2023


 


 


Agenda 


item


:


 


 


 


7.30.


2


 


Source:


 


Moderator


 


(


CATT


)


 


Title:


 


Topic


 


summary for 


[


10


8


][


116


] 


NR_700800900_combo_enh


 


Document for:


 


Information


 


0


 


Introduction


 


This 


contribution


 


is 


the summary for the contributions on WI 


NR_700800900_combo_enh


 


in AI 7.30.


 


1


 


Topic


 


#1


: 


CA_n5


-


n8


 


1.1


 


Companies


’


 


contributions summary


 


T


-


doc 


numbe


r


 


Company


 


Proposals


 


/ Observations


 


R4


-


231105


0


 


Nokia, Nokia 


Shanghai 


Bell


 


For RAN2 LS


 


Observation 1: 


From UE RF perspective, the use of cross carrier scheduling has no impact on 


TS38.101


-


1


.


 


Observation 2: 


Measurement of n5 SCell


 


doesn’t always cause problems, while there is a 


challenge to perform n5 SCell measurement due to n8 UL transmission;


 


·


 


Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)


 


·


 


Configuration to (n5+n8, n8) from (n8, n8)


 


Observation 3: 


There is a way to byp


ass the challenges by allowing  measurement gaps by 


suspending n8 UL transmission.


 


 


Proposal 1: 


RAN4 should convey following to RAN2; a companion draft LS can be seen in 


Annex


 


-


 


Addressing the challenge of RRM measurement based on n5 SCell


 


is a part of inquiry in 


terms of RAN2 specification impact and the number of meetings necessary to address it


. 


 


o


 


allowing measurement gaps (suspending n8 UL transmission during the 


measurement) can be a possible option used for serving cell measurements in


 


such cases.


 


o


 


RAN4 doesn’t intend to pursue the resolutions involving RAN1 specifications 


impact for n5 and n8 UL concurrent operation in this release.


 


For differentiation of supported CA configurations


 


Observation 4


: Each or some of the restricted operatio


ns may have multiple BCSs


 


Observation 5:


 


Higher order band configurations including CA_n5


-


n8 may have additional 


BCSs due to the differentiation of different restricted operations of CA_n5


-


n8.


 


Observation 6:


 


BCS indexes (0, 1, 2, ...) in CA_n5A


-


n8A cannot 


indicate the same UL 


restricted operations for corresponding BCS indexes (0, 1, 2, …) in higher order band 




3GPP TSG - RAN WG4 Meeting #  10 8                                         R4 - 2314198   Toulouse ,  France ,  August   2 1   –   August   2 5 , 2023     Agenda  item :       7.30. 2   Source:   Moderator   ( CATT )   Title:   Topic   summary for  [ 10 8 ][ 116 ]  NR_700800900_combo_enh   Document for:   Information   0   Introduction   This  contribution   is  the summary for the contributions on WI  NR_700800900_combo_enh   in AI 7.30.   1   Topic   #1 :  CA_n5 - n8   1.1   Companies ’   contributions summary  

T - doc  numbe r  Company  Proposals   / Observations  

R4 - 231105 0  Nokia, Nokia  Shanghai  Bell  For RAN2 LS   Observation 1:  From UE RF perspective, the use of cross carrier scheduling has no impact on  TS38.101 - 1 .   Observation 2:  Measurement of n5 SCell   doesn’t always cause problems, while there is a  challenge to perform n5 SCell measurement due to n8 UL transmission;      Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)      Configuration to (n5+n8, n8) from (n8, n8)   Observation 3:  There is a way to byp ass the challenges by allowing  measurement gaps by  suspending n8 UL transmission.     Proposal 1:  RAN4 should convey following to RAN2; a companion draft LS can be seen in  Annex   -   Addressing the challenge of RRM measurement based on n5 SCell   is a part of inquiry in  terms of RAN2 specification impact and the number of meetings necessary to address it .    o   allowing measurement gaps (suspending n8 UL transmission during the  measurement) can be a possible option used for serving cell measurements in   such cases.   o   RAN4 doesn’t intend to pursue the resolutions involving RAN1 specifications  impact for n5 and n8 UL concurrent operation in this release.   For differentiation of supported CA configurations   Observation 4 : Each or some of the restricted operatio ns may have multiple BCSs   Observation 5:   Higher order band configurations including CA_n5 - n8 may have additional  BCSs due to the differentiation of different restricted operations of CA_n5 - n8.   Observation 6:   BCS indexes (0, 1, 2, ...) in CA_n5A - n8A cannot  indicate the same UL  restricted operations for corresponding BCS indexes (0, 1, 2, …) in higher order band 

