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Introduction
List of discussions for the 4 topics for the ad-hoc. 
· Topic 1: Inter-band BC with intra ULCA IMD issue / AI 7.1.1.1
· Goal in the Ad-hoc is to agree spectrum restriction, IMD orders and test points rules
· Based on agreed rules way forward may capture agreements
· Test points and tentative MSD values for the pending combination in last meeting and this meeting can be provided in the way forward and captured in related TP and/or draft CRs.
· Topic 2: Inter-band BC with intra ULCA triple beat issue / AI 7.1.1.1
· Goal in the Ad-hoc is to agree the detection rules for two and three band cases
· Based on agreed rules way forward may capture agreements
· Test points and tentative MSD values for the pending combination in last meeting and this meeting can be provided in the way forward and captured in related TP and/or draft CRs.
· Topic 3: Intra-band BC with IMD issue to Scell / AI 7.1.1.2
· Since there is only on document, proposed MSD are cross-checked by experts during Ad-hoc for approval/Revision
· Based on approved MSD numbers these can be captured in a draft CR.
· Topic 4: LBLB CA_n71-n85 1UL with adjacent UL bands
· The potential architectures and their issues are discussed amongst experts to provide guideline on how this combination can be handled.
Topic #1: Inter-band BC with intra ULCA IMD issue 
Companies’ contributions summary
Companies’ contributions can be found in section 5 (Annex)
Open issues summary
Sub-topic 1-1
Sub-topic description: Spectrum restrictions for MSD studies
Open issues and candidate options before f2f meeting: Some consensus on the need to apply spectrum restriction so that specification of MSD is relevant to realizable deployments but also need to set reasonable rules for spectrum restrictions to avoid maintenance issues and clarify which spectrum requirement applies for later checks if restrictions changes.
Issue 1-1a: Applicable spectrum restriction for MSD studies
· Proposals
· Option 1: Qualcomm
Consider the pros and cons of a general approach with limited consideration on spectrum restrictions versus more deployment-oriented approach of considering all valid region-specific restrictions when deciding on the WF.
· Option 2: Apple
For the existing and future CA/DC combinations with sub-1GHz band pairing with UL CA_n77(2A) or UL CA_n78(2A), the applicable MSD requirement and test configuration due to IMD4 should be specified in the technical specifications. Moderator: in proposing IMD4 and not IMD2 Apple is Applying the 600MHz maximum frequency separation restriction
· Option 3: Skyworks
Proposal on ULCA frequency ranges for IMD calculations:
•	For contiguous UL CA (type nXB/C) as part of both 1UL or 2UL bands UL configurations, the applicable maximum frequency separation to calculate IMDs is the minimum of the band bandwidth and maximum aggregated BW of all BCS
•	For non-contiguous ULCA (type nX(2A)) as single band UL configuration (2A is not allowed in a 2 band UL configuration): 
o	The applicable maximum frequency separation to calculate IMDs is the minimum of the band bandwidth and 600MHz (the current highest frequency separation class which is also valid for the current spectrum in band n77)
o	For n77, the frequency range for IMD calculations is 3400-4000MHz (Japan, North-America, Korea, Europe), 3500-4100 (Japan) and 3300-3600 (China). This accounts for the actual frequency ranges that are applicable around the world along with the 600MHz maximum frequency separation class
o	For n78, the frequency range for IMD calculations is 3400-3800MHz (Japan/Korea/Europe) and 3300-3600 (China), This accounts for the actual frequency ranges that are applicable around the world along with the 600MHz maximum frequency separation class.
· Recommended WF
· Some good bases to adopt spectrum restrictions based on band bandwidth, BCS, bandwidth or frequency separation class.
· Further discussion on applicable regional spectrum restrictions and for which band/band combinations and applicable notes
· Normally operator spectrum restriction should not apply (600MHz maximum frequency separation class is linked to spectrum holding in Japan, in any cases if this was to increase, a new class would be needed)
· Companies comment
Skyworks: max freq separation 600MHz OK but not spectrum holding for generic requirement
Qualcomm: OK on generic parameter. Regional or operator specific needs more discussion
AT&T: OK max freq separation for generic, frequency restriction for region may need further handling in the spec. case by case may be needed if not testable.
Skyworks: Note are treated in other parts.
· Agreement: frequency restrictions related to band, frequency separation class, BW class and BCS are applicable restrictions for generic requirement.

Issue 1-1b: Capturing spectrum restriction for MSD in specification
· Proposals
Proposal on MSD test points:
•	If no relevant MSD is identified using the generic rules from 2.3, there is no MSD specified.
•	If a relevant MSD is identified using the generic rules from 2.3 the MSD is specified. And depending on whether a specific restricted spectrum (n77 in North-America, n78 in China or Europe, n41 in China or Japan…) can be identified, based on the two-band combination and using the worst case, the following conditions are applicable:
o	If there is a relevant MSD of the same order than the generic one, the MSD test point is based on the worst-case spectrum range and position of all regions covered by the band combination.
o	If there is a relevant MSD of a higher order as the generic MSD, two MSD test points are specified:
	The generic MSD test point has a value and a note is added in the IMD order column, clarifying that the MSD cannot be evaluated for a given frequency range
	The additional MSD test point, relevant to the specific restricted spectrum range and position is added based on the worst-case of all regions covered by the band combination.
o	If there is no relevant MSD with the further restricted spectrum, the generic MSD test point is specified, and a note is added in the IMD order column, clarifying that the MSD cannot be evaluated for a given frequency range
o	The note used to clarify that a given IMD is not testable is FFS and can reuse existing notes but must cover all frequency ranges where the combination can apply.

· Recommended WF
· How to capture MSD in a generic way and accounting for potential spectrum restrictions is discussed
· Note that Draft CR R4-2218519 adopts above proposal and other proposals on IMD order
· Based on agreements the draft CR can be revised.
· Companies comment
AT&T: agree with most part of proposal. Whether worst case of all regions should be used may need to be changed to case by case.
Skyworks: what to do when multiple regions are applicable to a band combination should be captured.
Qualcomm: Granularity of the applicable regional restriction needs better definition. Maintenance aspects to be further clarified.

Agreements:
· When an MSD test case derived from generic restriction is not testable in a given regional frequency range further frequency restriction may be considered:
· Consideration on regional frequency restrictions and related commonly defined notes : 
· Lowest level of granularity for regional spectrum is country/regions
· Operator level frequency restriction is not considered
· further frequency range restrictions can be treated case by case.
· Principles of how to specify based on proposed rules can be a start.
Sub-topic 1-2
Sub-topic description: Rules for band combinations with potential MSD due to IMDs of intra-band ULCA UL configuration
Issue 1-2a: handling of related band combination proposals draft CRs and TPS 
· Proposals:
Proposal on handling of band combination where UL configuration contains an intra-band ULCA:
•	In release 18, UL configurations with intra-band CA part cannot be introduced with draft CRs. If such a draftCR is flagged, it may be postponed to the next meeting.
•	In release 18, UL configurations with intra-band CA can be introduced using TP in the corresponding block approval AI if:
o	It is not subject to a triple beat issue (for example TDD-TDD cases or non-adjacent band group criteria for triple beat)
o	The potential IMD of the intra-band CCs issues are discussed and any frequency range restriction is justified.
o	The MSD test point and value is provided
•	Alternatively, a discussion paper can be submitted together with a TP in the “not for block approval” AI, if expert support is needed.

· Recommended WF
· Discuss with BC rapporteurs, block approval moderators and experts.
· Agreements to be captured in a way forward on two band inter-band BC with potential intra-band ULCA IMD issues.
Was not treated in ad-hoc, discussion postponed 
Issue 1-2b: MSD for even order IMD  
· Proposals:
· Apple: 
Observation: NC intra band ULCA in n77 can cause IMD2 issue in LB if entire band in considered, IMD4 if 600MHZ restriction is considered.
Proposal: For the existing and future CA/DC combinations with sub-1GHz band pairing with UL CA_n77(2A) or UL CA_n78(2A), the applicable MSD requirement and test configuration due to IMD4 should be specified in the technical specifications.
Moderator: Since IMD4 is proposed and not IMD2 it is assumed that 600MHz spectrum restriction applies.
· Skyworks: 
Proposal on IMD order (2, 4) and indexes (m and n are positive numbers with m ≥ n):
•	For m+n, all IMDs are ignored as already covered by the harmonic m+n
•	For m-n, even IMD order cases:
o	IMD2 is ignored, as there are no NR bands < 600MHz
o	IMD4/-2, 2 is considered on a case-by-case basis for band <1GHz victims of non-contiguous ULCA in bands >3.3GHz 
o	IMD4/3, -1 is considered on a case-by-case basis for bands > 1GHz victims of ULCA in bands <3.3GHz
· Recommended WF
· Consensus that IMD2 is ignored with 600MHz frequency separation restriction
· IMD4 MSD in bands <1GHz from NC ULCA from bands >3.3GHz specified (Apple), considered case by case (Skyworks)
· Which IMD4 indexes to be considered to be discussed amongst experts based on Skyworks input
· Agreements to be captured in a way forward on two band inter-band BC with potential intra-band ULCA IMD issues.
· Draft CR R4-2218519 may need revision depending on agreements
· Companies comment
Agreement:
· IMD2 is ignored with 600MHz frequency separation restriction
· IMD4 MSD in low bands is considered case by case for NC ULCA in n78 and in77 UL configuration
· Band n79 may have to be considered in the future
· No higher even order is considered for specifying MSD but may still exist

Note: case by case MSD should have a TP/Discussion paper

Issue 1-2c: MSD for odd order IMD  
· Proposals:
Proposal on IMD order (3, 5, 7, 9) and indexes (m and n are positive numbers with m ≥ n):
•	For m+n, all IMDs are ignored as already covered by the harmonic m+n  
•	For m-n, odd IMD order cases:
o	If m-n > 3 IMDs products are ignored
o	If m-n = 3 up to IMD7 products of ULCA band <1GHz into band in 2.3-2.7GHz bands are considered on a case-by-case basis
o	If m-n = 1 IMD3/5/7 are considered for ULCA with additionally IMD9 for contiguous UL CA (as done for Release 17).

· Recommended WF
· Which odd IMDX indexes to be considered is to be discussed amongst experts based on Skyworks input
· Agreements to be captured in a way forward on two band inter-band BC with potential intra-band ULCA IMD issues.
· Draft CR R4-2218519 may need revision depending on agreements
Was not treated in ad-hoc, discussion postponed 
Sub-topic 1-3
Sub-topic description: proposals on MSD due to IMDs of intra-band ULCA UL configuration for band combinations flagged in meeting 104b-e
Open issues and candidate options before f2f meeting: Proposed MSD test point and values are discussed case by case below and Draft CR R4-2218519 should be checked in parallel
Issue 1-3a: CA_n3-n41 MSD with n41C UL
· Proposals:
Proposal on CA_n3-n41 MSD with n41C UL: The following IMD9 test point is used with Note X: MSD does not apply when the n41 spectrum is restricted to 2515-2675 MHz
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n41
	n3
	N/A
	5
	N/A
	1877.5
	[2.7] 
	FDD
	IMD9X

	 
	n41
	2541
	90
	1 (RBSTART= 18)
	2541
	N/A
	TDD
	N/A

	 
	 
	2636
	100
	1 (RBSTART= 272)
	2636
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3b: CA_n5-n77 MSD with n77(2A) UL
· Proposals:
Proposal on CA_n5-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and below IMD4 MSD test point is considered
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n77
	n5
	N/A
	5
	N/A
	871.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3890
	10
	1 RBSTART=4
	3890
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3c: CA_n71-n77 MSD with n77(2A) UL
· Proposals:
Proposal on CA_n71-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and below IMD4 MSD test point is considered
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n71-n77
	n71
	N/A
	5
	N/A
	619.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3765
	10
	1 RBSTART=0
	3765
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3d: CA_n7-n77 MSD with n77(2A) UL
· Proposals:
Proposal on CA_n7-n77 MSD with n77(2A) UL: The below IMD5 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n7-n77
	n7
	N/A
	5
	N/A
	2687.5
	15
	FDD
	IMD5

	 
	n7712
	3455
	10
	1 (RBSTART=0)
	3455
	N/A
	TDD
	N/A

	 
	 
	3835
	10
	1 (RBSTART=7)
	3835
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3e: CA_n66-n77 MSD with n77(2A) UL
· Proposals:
Proposal on CA_n66-n77 MSD with n77(2A) UL: Below IMD5 and IMD7 MSD test points are specified with Note X: A MSD does not apply when n77 spectrum is restricted to 3450-3980 MHz (or current Note 12)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n66-n77
	n66
	N/A
	5
	N/A
	2197.5
	15
	FDD
	IMD5X

	
	n7712
	3305
	10
	1 (RBstart=0)
	3305
	N/A
	TDD
	N/A

	
	 
	3855
	10
	1 (RBstart=8)
	3855
	 
	 
	 

	
	n66
	N/A
	5
	N/A
	2197.5
	1.7
	FDD
	IMD7

	 
	n7712
	3455
	10
	1 (RBstart=10)
	3455
	N/A
	TDD
	N/A

	 
	 
	3875
	10
	1 (RBstart=0)
	3875
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3f: CA_n1-n78 MSD with n78(2A) UL
· Proposals:
Proposal on CA_n1-n78 MSD with n78(2A) UL: The below IMD7 MSD test point is specified with Note X: MSD does not apply when the n78 spectrum is restricted to 3400-3800 MHz or 3300-3600MHz
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n1-n78
	n1
	N/A
	5
	N/A
	2167.5
	1.7
	FDD
	IMD7X

	 
	n7812
	3305
	10
	1 (RBSTART= 0)
	3305
	N/A
	TDD
	N/A

	 
	 
	3675
	10
	1 (RBSTART= 44)
	3675
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3g: CA_n3-n78 MSD with n78(2A) UL
· Proposals:
Proposal on CA_n3-n78 MSD with n78(2A) UL: The below IMD7 MSD test point is specified with Note X: MSD does not apply when n78 spectrum is restricted to 3400-3800 MHz or 3300-3600MHz
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n78
	n3
	N/A
	5
	N/A
	1877.5
	N/A
	FDD
	IMD7X

	 
	n7812
	3305
	10
	1 (RBSTART= 3)
	3305
	N/A
	TDD
	N/A

	 
	 
	3780
	10
	1 (RBSTART= 0)
	3780
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3h: CA_n7-n78 MSD with n78(2A) UL
· Proposals:
Proposal on CA_n7-n78 MSD with n78(2A) UL: Below IMD5 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n7-n78
	n7
	N/A
	5
	N/A
	2687.5
	15
	FDD
	IMD5

	 
	n7812
	3405
	10
	1 (RBstart=10)
	3405
	N/A
	TDD
	N/A

	 
	 
	3755
	10
	1 (RBstart=0)
	3755
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Issue 1-3i: CA_n28-n77 MSD with n77(2A) UL
· Proposals:
Proposal on CA_n28-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and the below IMD4 MSD test point is considered
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n28-n7713
	n28
	N/A
	5
	N/A
	705.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3805
	10
	1 RBSTART=15
	3805
	 
	 
	 



· Recommended WF: Discuss MSD test point and value with experts and revise Draft CR R4-2218519 if needed
Was not treated in ad-hoc, to be covered in WF
Topic #2: Inter-band BC with intra ULCA triple beat Issue
Companies’ contributions summary
Companies’ contributions can be found in section 5 (Annex)
Open issues summary
Sub-topic 2-1
Sub-topic description: General equation for detecting triple beat for 2 band and 3 band combinations
Issue 2-1: Equations for triple beat exceptions
· Proposals: Modify the Triple Beat Detection Equations as in (4) below:
A 1st order triple beat product is a 3rd order non-linearity which may affect the third DL band of a three-band inter-band combination if either one of the following TB product falls in the Rx frequency range of the third band:
· TB1 = |f1+f2-f3| 
· TB2 = |f1-f2+f3| 
· TB3 = |f1-f2-f3| 
· TB4 = f1+f2+f3 
When both non-equal equations in (4) are satisfied, a TB product is falling into the Rx freq range of the 3rd band and potential de-sense might happen:

				(4)
Note 1: n= 1, 2, 3 or 4.  
Note 2: If only one non-equality is satisfied, it means that TBn product does Not fall into the Rx band.
Note 3: Here the “3rd Rx band” could be any Rx band in the CA or DC combination under investigation.
· Recommended WF: Discuss proposed equations and rules amongst expert and capture in a WF on triple beat
Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2: Handling of ENDC cases with 4 UL CCs (class Bor C in LTE + class B or C in NR)
· Proposals: Two-band EN-DC combinations with 4 UL CCs cannot be requested unless the corresponding 3 UL CC fall-back combinations have previously been completed, including triple beat analysis of the two 3 UL CC fallbacks. For example, for two band EN-DC with LTE Band Bx and NR band nY, DC_XB/C_nYB/C cannot be requested unless both DC_XB/C_nYA and DC_XA_nyB/C have been completed. Only then can the 4UL CC DC combination MSD be considered on a case-by-case basis.
· Recommended WF: Discuss proposed rule amongst expert and BC rapporteurs and capture in a WF on triple beat
· Companies comment
· Agreements:
· Way forward captures rules and equations applicable with MSD test points and values
· Based on WF agreement: draft CR captures the test points. And related TP revised
Sub-topic 2-3
Issue 2-3: Handling of triple beat checks for 3 band ENDC cases
· Proposals: Three band EN-DC combinations for which a triple beat check is needed should fulfil the following criterium: does the third DL affected band belong to the same band group; or does it belong to a band group which is adjacent to either one of the two UL bands?
· Recommended WF: Discuss proposed rule amongst expert and BC rapporteurs and capture in a WF on triple beat 
Was not treated in ad-hoc, to be covered in WF
Sub-topic 2-4
Issue 2-4: Handling of missing triple beat MSD in R17 and R18 
· Proposals: For Release 18, MSD analysis is missing for the following combinations/affected DL band.
-	B32 MSD for DC_3C-32A_n1A
-	n78 MSD for DC_3A-3A_n7B-n78A
-	n78 MSD for DC_7C_n3A-n78A
-	n78 MSD for DC_41C_n3A-n78A
-	n77 MSD for DC_41C_n3A-n77A
-	B3 MSD for DC_3A-41C_n77A, DC_3A-41C_n77(2A), DC_41C_n3A-n77A
-	B3 MSD for DC_41C_n3A-n78A, DC_3A-41C_n78A, DC_3A-41C_n78(2A).
For Release 17, how should these missing MSD combinations be handled? Introduce via Rel-17 Maintenance CR, or remove the requested combinations from TS?
· Recommended WF: Crosscheck missing triple beat MSDs with experts capture in a WF on triple beat for resolution in R18. Discuss how to handle these missing MSDs for R17
Was not treated in ad-hoc, to be covered in WF
Sub-topic 2-5
Sub-topic description: triple beat MSD test points and values for BC left from meeting 104b-e
Open issues and candidate options before f2f meeting:
Issue 2-5a: DC_3C_n26A triple beat MSD
· Proposals: two proposals with the same MSD test point but [17]dB proposed by Murata and 20.7 by Skyworks
Murata
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3C_n26A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	N/A
	
	

	
	n26
	841.5
	15
	25(RBSTART=54)
	886.5
	[17]
	FDD
	IMD3


Skyworks
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3C_n26A
	3
	1720
	20
	1 (RBstart=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBstart=99)
	1834.8
	N/A
	
	

	
	n26
	841.5
	15
	25(RBstart=54)
	886.5
	20.7
	FDD
	IMD3



· [bookmark: _Hlk118842811]Recommended WF: Discuss proposed values amongst expert for consensus (averaging to [18.9]dB?) and capture in related TP
Was not treated in ad-hoc, to be covered in WF
Issue 2-5b: DC_3-7_n26 triple beat MSD
· Proposals: two proposals with the same MSD test point but [19.3]dB proposed by Murata and 20.7 by Skyworks
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	
	n26
	846.5
	5
	25(RBSTART=0)
	891.5
	N/A
	FDD
	N/A

	DC_3C-7A_n26A
	3
	1755
	20
	1 (RBSTART=20)
	1850
	N/A
	FDD
	N/A

	
	
	1774.8
	20
	1 (RBSTART=79)
	1869.8
	N/A
	FDD
	N/A

	
	7
	N/A
	5
	N/A
	2682.5
	[19.3]
	FDD
	IMD3



	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	
	3
	1755
	20
	1(RBstart=20)
	1850
	N/A
	FDD
	N/A

	DC_3C-7A_n26A
	
	1774.8
	20
	1(RBstart=79)
	1869.8
	N/A
	
	

	DC_3C-7C_n26A
	7
	N/A
	5
	N/A
	2682.5
	18.6
	FDD
	IMD3

	
	n26
	846.5
	5
	25(RBstart=0)
	891.5
	N/A
	FDD
	N/A



· Recommended WF: Discuss proposed values amongst expert for consensus and capture in related TP
Was not treated in ad-hoc, to be covered in WF
Issue 2-5c: DC_3C-1A_n75A triple beat MSD
· Proposals: two separate proposals (but band 1A or n1A) and different test point and MSD values from Murata and Skyworks
Murata
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	
	1
	1975
	5
	25(RBSTART=0)
	2165
	N/A
	FDD
	N/A

	DC_3C-1A_n75A
	3
	1730
	20
	1 (RBSTART=20)
	1825
	N/A
	FDD
	N/A

	
	
	1749.8
	20
	1 (RBSTART=79)
	1844.8
	N/A
	FDD
	N/A

	
	n75
	N/A
	5
	N/A
	1504.8
	[17.5]
	FDD
	IMD3


Skyworks
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3C_n1A-n75A
	3
	1720
	20
	1(RBstart=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1(RBstart=99)
	1834.8
	N/A
	
	

	
	n1
	1977.5
	5
	25(RBstart=0)
	2167.5
	N/A
	FDD
	N/A

	
	n75
	N/A
	5
	N/A
	1481.5
	21.6
	SDL
	IMD3



· Recommended WF: Discuss proposed values amongst expert for consensus (averaging to [19.6]dB?) and capture in related TP
Was not treated in ad-hoc, to be covered in WF
Issue 2-5d: DC_3C-32A_n1A triple beat MSD
· Proposals: 
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3C_n1A-n75A
	3
	1720
	20
	1(RBstart=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1(RBstart=99)
	1834.8
	N/A
	
	

	
	n1
	1977.5
	5
	25(RBstart=0)
	2167.5
	N/A
	FDD
	N/A

	
	n75
	N/A
	5
	N/A
	1481.5
	21.6
	SDL
	IMD3



· Recommended WF: check if these are for the same band combinations, converge on test point definition and MSD value capture in related TP
Was not treated in ad-hoc, to be covered in WF
[bookmark: _Hlk118819220]Topic #3: Intra-band BC with IMD issue to Scell
Companies’ contributions summary
Companies’ contributions can be found in section 5 (Annex)
Open issues summary
Sub-topic 3-1:
Sub-topic description: MSD due to IMD overlapping with Scell intra-band ENDC for DC_66A-(n)5AA
Issue 3-1: MSD for DC_66A-(n)5AA
· Proposals: For DC_66A-(n)5AA, adopt the following three-band MSD test point for Table 7.3B.2.3.5.2-1.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_66A-(n)5AA
	66
	1721
	5
	25
	2121
	N/A
	N/A

	
	5
	N/A
	5
	N/A
	878
	25
	IMD2

	
	n5
	838
	5
	25
	883
	30
	IMD2



· Recommended WF: Crosscheck MSD test point and value with experts and capture in draft CR
Was not treated in ad-hoc, to be covered in WF
Sub-topic 3-2:
Sub-topic description: MSD due to IMD overlapping with Scell intra-band ENDC for DC_2A-(n)66AA
Issue 3-2: MSD for DC_2A-(n)66AA
· Proposals: For DC_2A-(n)66AA, adopt the following three-band MSD test point for Table 7.3B.2.3.5.2-1.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_2A-(n)66AA
	2
	1883.3
	5
	25
	1963.3
	N/A
	N/A

	
	66
	N/A
	5
	N/A
	878
	2.8
	IMD5

	
	n66
	1750
	5
	25
	2150
	4
	IMD5



· Recommended WF: Crosscheck MSD test point and value with experts and capture in draft CR
· Companies comment
Skyworks: follow up of WF on test point last meeting 
AT&T: capture that this issue may exist in legacy release.
· Agreements: 
· WF: captures missing test points in lower releases
· Draft CR captures MSD values for R18 band combinations.
Sub-topic 3-3:
Sub-topic description: MSD due to IMD overlapping with Scell intra-band ENDC for DC_2A-(n)66AA
Issue 3-3: MSD for DC_48A-(n)12AA
· Proposals: For DC_48A-(n)12AA, adopt the following three-band MSD test point for Table 7.3B.2.3.5.2-1.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_48A-(n)12AA
	48
	3557.5
	10
	50
	3557.5
	N/A
	N/A

	
	12
	N/A
	5
	N/A
	740.5
	5.5
	IMD5

	
	n12
	705.5
	5
	25
	735.5
	5.5
	IMD5



· Recommended WF: Crosscheck MSD test point and value with experts and capture in draft CR
Was not treated in ad-hoc, to be covered in WF
Sub-topic 3-4:
Sub-topic description: MSD due to IMD overlapping with Scell intra-band ENDC for DC_2A-(n)66AA
Issue 3-4: MSD for DC_8A-(n)3AA
· Proposals: For DC_8A-(n)3AA, adopt the following three-band MSD test point for Table 7.3B.2.3.5.2-1.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A-(n)3AA
	8
	897.5
	5
	25
	942.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1835
	4.5
	IMD5

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	IMD5



· Recommended WF: Crosscheck MSD test point and value with experts and capture in draft CR
Was not treated in ad-hoc, to be covered in WF
Topic #4: Contributions moved from block approval
Companies’ contributions summary
Companies’ contributions can be found in section 5 (Annex)
Open issues summary
Sub-topic 4-1:
Sub-topic description: CA_n71-85 have adjacent n71UL and n85 UL, even if this combination is 1UL the multiplexing of the two duplexer on single antenna is not straight forward. Detailed discussion about antenna and RFFE architecture is needed. Separately this combination falls under similar issue than other LBLB cases that are discussed under the 700800900MHz WI,
Open issues and candidate options before f2f meeting: Use meeting 105 to start discussing the architecture issues and decide if this combination shall be carried forward within the “not for block approval” AI or added as an example combination to the 700800900 R18 SI/WI
Issue 4-1a: architecture for CA_n71-n85
· Proposals: CA_n71-n85 1UL is proposed but impact of antenna/RFFE architecture required is needed as the n71 UL and n85 UL are adjacent
· Recommended WF: Technical discussion amongst experts about dedicated architecture and potential impacts on requirements. Collect technical input and agreements on a way forward if possible.
· Comments
Skyworks: similar issues than CA_n5-n8, similar antenna muxing approach could be a starting point
Murata: similar to n71+ n85DL?
T-Mobile: 1UL in 71 or 85 with adjacent UL bands.
Muratta: n29 protection needed?
Skyworks: yes same as n85 protection for n29.
Qualcomm: Protection of n29 should be based on worst case? N71 protection level?
Skyworks: intersection rule should apply. 
· Way forward:
· Dual triplexer approach can be used as a start with UL on each antenna
· n29 band protection level needs to be clarified
· A WF is suggested for T-Mobile to capture technical details.

Issue 4-1b: In which WI/AI CA_n71-n85 sould be treated in future meetings
· Proposals: If the combination cannot be solved, the combination should be part of:
· Option 1: R18 7008009000 SI/WI
· Option 2: can be treated in the “not for block approval” AI
· Recommended WF: Depending on progress in this meeting and possibility to add this combination in R18 7008009000 SI/WI in next RAN the more convenient/consistent approach is chosen
· Companies comment
· Agreements
Was not treated in ad-hoc
Annex: Recommendation on contributions
Suggested new documents
	TDoc Tittle
	Company
	Comment

	R4-222xxxx WF on frequency restrictions and MSD for inter-band with intra-band UCLA
	Skyworks, MediaTek
	Captures agreement on rules from Ad-hoc and proposes MSD test points and values

	R4-222xxxx WF on triple beat rules and MSD for inter-band with 2UL with intra-band UCLA
	Murata, Skyworks
	Captures agreement on rules from Ad-hoc and proposes MSD test points and values

	R4-222xxxx Draft CR to capture triple beat MSD requirements
	Skyworks, Murata
	Captures MSD requirements

	R4-222xxxx WF on missing Scell MSD for intra-band contiguous ENDC
	Skyworks
	Captures agreement on rules from Ad-hoc and proposes MSD test points and values

	R4-222xxxx Draft CR to capture MSD to Scell for intra-band contiguous ENDC
	Skyworks
	Captures MSD requirements

	R4-222xxxx WF on 1UL CA_n71-n85 architecture and requirement
	T-Mobile
	Captures Ad-hoc experts input on architecture issue, n29 band protection…


Suggestion for existing TDocs
	T-doc number
	Company
	Recommendation/comment

	R4-2218112 Sub-1GHz band pairing with UL CA_n77(2A) and CA_n78(2A)
	Apple
	To be noted => input to WF on frequency restrictions and MSD test points definition for inter-band combinations with intra-band UCLA configuration

	R4-2219476 On spectrum restrictions in MSD analysis
	Qualcomm Inc.
	To be noted => input to WF on frequency restrictions and MSD test points definition for inter-band combinations with intra-band UCLA configuration

	R4-2218518 Handling spectrum restrictions and specifying MSD due to IMDs of intra-band ULCA in inter-band combinations
	Skyworks Solutions Inc.
	To be noted => input to WF on frequency restrictions and MSD test points definition for inter-band combinations with intra-band UCLA configuration

	R4-2218519 DraftCR to 38.101-1 on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA
	Skyworks Solutions Inc.
	To be revised to align with Ad-hoc agreements and WF and add MSD test points for TPs/Draft CRs flagged this meeting

	R4-2219085 TP to TR 38.718-02-01 Addition of CA_n5-n77
	Nokia, Bell, Telus
	IMD4 captured, only 600MHz frequency restriction, should be agreeable

	R4-2219086 TP to TR 38.718-02-01 Addition of CA_n7-n77
	Nokia, Bell, Telus
	IMD5 captured, only 600MHz frequency restriction, should be agreeable

	R4-2219087 TP to TR 38.718-02-01 Addition of CA_n25-n77
	Nokia, Bell, Telus
	to be revised to capture IMD7 based on n2-n77

	R4-2219088 TP to TR 38.718-02-01 Addition of CA_n66-n77
	Nokia, Bell, Telus
	To be revised to capture IMD7 and agreed IMD5 from WF

	R4-2219089 TP to TR 38.718-02-01 Addition of CA_n71-n77
	Nokia, Bell, Telus
	Return to, Agreeable if revised “draft CR on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA” captures IMD5/7 

	R4-2219090 TP to TR 38.718-03-01 Addition of CA_n5-n7-n77
	Nokia, Bell, Telus
	Return to, Pending fallbacks R4-2219085/86

	R4-2219091 TP to TR 38.718-03-01 Addition of CA_n7-n71-n77
	Nokia, Bell, Telus
	Return to, Pending fallbacks R4-2219086/89

	R4-2219092 Draft CR to 38.101-1 CA_n5A-n7A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks R4-2219085/86

	R4-2219093 Draft CR to 38.101-1 CA_n5A-n25A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks R4-2219085/87

	R4-2219094 Draft CR to 38.101-1 CA_n5A-n66A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks R4-2219085/88

	R4-2219095 Draft CR to 38.101-1 CA_n7A-n25A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219096 Draft CR to 38.101-1 CA_n7A-n66A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219097 Draft CR to 38.101-1 CA_n7A-n71A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219098 Draft CR to 38.101-1 CA_n25A-n66A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219099 Draft CR to 38.101-1 CA_n25-n71-n77 configurations
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219100 Draft CR to 38.101-1 CA_n66A-n71A-n77(3A) configuration
	Nokia, Bell, Telus
	Return to, Pending fallbacks

	R4-2219273 DraftCR add uplink CA_n78(2A) to the existing two bands DL CA combinations
	Huawei, HiSilicon, BT
	Return to, Pending agreement on IMD for n1-n78, n3-n78, n7-n78 in “revised draft CR on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA”

	R4-2218760 Draft CR for 38.101-1 to add missing configurations and intoduce new configurations for NR inter-band CA 3 bands
	Samsung, Telus, Bell Mobility
	Return to, Pending capturing IMD4 in n13 from n77(2A) n13-n77(2A). can copy n71-n77(2A) in “revised draft CR on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA”

	R4-2218761 Draft CR for 38.101-1 to introduce new configurations for NR inter-band CA 4 bands
	Samsung, Telus, Bell Mobility
	Return to, Pending capturing IMD4 in n13 from n77(2A) n13-n77(2A). can copy n71-n77(2A) in “revised draft CR on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA”

	R4-2218646 TP for 38.718-02-01 CA_n3A-n41C with UL_n41C
	CMCC
	Return to, Pending capturing IMD9 from n41C UL in n3 DL in “revised draft CR on correcting REFSENS exceptions due to intermodulation interference of intra-band ULCA”

	R4-2218673 DraftCR for 38.101-1: Add band n48 uplink configurations
	Verizon, Samsung, Ericsson
	To be revised to remove UL configuration n77C in CA_n48A-n77C that would result in huge MSD due to IMD3 of n77C UL in n48 DL

	R4-2218672 DraftCR for 38.101-1: Add additional downlink and uplink configurations
	Verizon, Samsung, Ericsson
	To be revised to remove UL configuration n77C and CA_48B in CA_n48A-n77C that would result in huge MSD due to IMD3

	R4-2218622 Unified Triple Beat Detection Equations for all 4 Triple Beats
	Murata Manufacturing Co Ltd.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2219702 Missing Triple beat MSD and Updates on Detection Criteria
	Skyworks Solutions Inc.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2219700 Triple-beat MSD for DC_3C_n26A and DC_3-7_n26
	Skyworks Solutions Inc.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2219701
Triple beat MSD for DC_3C_n1A-n75A and DC_3C-32A_n1A
	Skyworks Solutions Inc.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2218125 DC_3C_n26A Triple Beat MSD Update
	Murata Manufacturing Co Ltd.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2218126 Triple Beat MSD in 3rd DL Band for DC_3C-1A_n75A and DC_3C-7A_n26A
	Murata Manufacturing Co Ltd.
	Noted => input to “WF on triple beat rules and related MSD test points definition for inter-band combinations with 2UL with intra-band UCLA configuration”

	R4-2219303 TP for TR 37.718-11-11 to include updates for DC_3_n26
	Ericsson, Skyworks, Telstra
	To be revised based on MSD value agreement

	R4-2219304 TP for TR 37.718-11-11 to include updates for DC_7_n26
	Ericsson, Skyworks, Telstra
	Revised vs Agreeable?: TP based on WF from Meeting 104b-e on triple beat ignored when bands are not from adjacent band group. Near miss harmonic mixing to be checked?

	R4-2219305 TP for TR 37.718-11-11 to include updates for DC_3-7_n26
	Ericsson, Skyworks, Telstra
	To be revised based on MSD value agreement

	R4-2218967 TP for TR 38.718-02-01 to update CA_n7-n26
	Ericsson, Skyworks, Telstra
	Revised vs Agreeable?: TP based on WF from Meeting 104b-e on triple beat ignored when bands are not from adjacent band group. Near miss harmonic mixing to be checked?

	R4-2219703 Missing Three-band MSD to Scell for intra-band contiguous with IMD
	Skyworks Solutions Inc.
	Noted => input to WF on missing Scell MSD for intra-band contiguous ENDC

	R4-2219113 TP to TR 38.718-02-01 Addition of CA_n71-n85
	Nokia, T-Mobile
	Postponed => “WF on 1UL CA_n71-n85 architecture and requirement” will capture expert inputs on the combination



