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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discuss MSD test points and values amongst experts
· Topic 1: Triple Beat MSDs
· [bookmark: _Hlk115797182]Topic 2: Resolution of flags from RAN4#104-e
· Topic 3: To be confirmed: flags from RAN4#104-bis-e
· 2nd round: finalize TPs, CRS, WFs

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.com

	ZTE
	Wubin Zhou
	zhou.wubin@zte.com.cn

	Skyworks Solutions, Inc.
	Laurent Noel
	laurent.noel@skyworksinc.com

	Murata
	Pushp Trikha
	ptrikha@psemi.com

	CMCC
	Chunxia Guo
	guochunxia@chinamobile.com

	Huawei
	Jin Wang
	jinwang@huawei.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Nokia
	Johannes Hejselbaek
	Johannes.hejselbaek@nokia.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Huawei2
	Peng (Henry) Zhang
	zhangpeng169@huawei.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)


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

	R4-2215347 DC_3C_n28A Triple Beat MSD
	Murata Manufacturing Co Ltd.
	Proposal 1: Consider MSD test point as shown in Table 2.3-2.
	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
	

	
	n28
	715.5
	25
	25(RBSTART=108)
	770.5
	[9.7]
	FDD
	1st order triple beat α (TX22TX1)
i.e. IMD3

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	
	
	




	R4-2215528 Triple beat MSD for DC_3C_n28A
	Skyworks Solutions Inc.
	Proposal: For DC_3C_n28A, adopt the band n28 25MHz CBW triple beat MSD captured in Table 1.
	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
	

	
	n28
	715.5
	25
	25(RBSTART=108)
	770.5
	12.7
	FDD
	IMD3

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	
	
	




	R4-2216054 TP and discussion on triple beat MSD of UL DC_3C_n28A
	Huawei, HiSilicon

	Table 6.1.X.4-1: MSD test points for Pcell due to dual uplink operation for PC3 EN-DC in NR FR1 (two bands)
	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
	

	
	n28
	715.5
	25
	25(RBSTART=108)
	770.5
	8.2
	FDD
	1st order triple beat α (TX22TX1)
i.e. IMD3

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	
	
	




	R4-2215525 Triple beat MSD for DC_3A_n41C
	Skyworks Solutions Inc.
	Observation 1: For DC_3A_n41C, we observe that at 60dB PCB isolation, the B3 MSD is equally driven by the PA forward contribution and the LNA contribution. At PCB isolations greater than or equal to 70dB, the MSD becomes dominated by the LNA contribution. The contribution of reverse IMD is ignored for this PC3 analysis. However, it was shown in [1] that for PC2 operation, the PA reverse IMD contribution may dominate over the forward when PCB isolations are greater than 70dB.
Observation 2: In our analysis, the composite B3 5MHz CBW MSD for DC_3A-n41C is 15.2dB, a level similar to the 12.7 dB previously analysed in [2]. We observe that in [2] the MSD is dominated by the LNA. In our analysis, the PA and LNA contributions are similar at low PCB isolation. At higher PCB isolations, all contributions need to be accounted for: PA forward, PA reverse, and LNA.  We observe that the triple-beat MSD analysis strongly depends on the choice of RF-FE assumptions.
Proposal: NR-CA or EN-DC combinations eligible to triple beat MSD shall not be treated in the automatic basket approval process. Instead, the MSD analysis should be discussed on a case-by-case basis.

	R4-2215343 On Triple Beat Detection Equation for Intra-band Contiguous 2 CCs
	Murata Manufacturing Co Ltd.
	[bookmark: _Hlk115799750]Proposal 1: Modify the existing TB Detection Equation as Equation (3) for Intra-band Contiguous 2 CC case.
			

Moderator comment: equation could be further developed to include triple beat MSD in third band.


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk115799058]Sub-topic 1-1 DC_3C_n28A triple beat MSD
Sub-topic description: 3 companies avec used the same triple beat MSD test point and evaluated it
Open issues and candidate options before e-meeting: agree on MSD value
Issue 1-1: DC_3C_n28A triple beat MSD
· Proposals
· Option 1: Murata MSD 9.7dB
· Option 2: Skyworks MSD 12.7dB
· Option 2: Huawei MSD 8.2dB
· Recommended WF: Discus MSD values and findings (dominating contributor, HW hypothesis) and agree on one value. Possibly using averaging. 
Sub-topic 1-2 triple beat MSD contribution for R17 example: DC_3A_n41C
Sub-topic description Assessment of different contributors to triple beat MSD for R17 example combination.
Open issues and candidate options before e-meeting: Agree on how to handle triple beat MSD in R18
Issue 1-2: Handling of triple beat MSD in R18
· Proposals: NR-CA or EN-DC combinations eligible to triple beat MSD shall not be treated in the automatic basket approval process. Instead, the MSD analysis should be discussed on a case-by-case basis.
· Recommended WF: Discuss proposal and confirm if triple beat MSD should be treated in this agenda for R18
Sub-topic 1-3 Triple beat detection equations
Sub-topic description making triple beat MSD detection equations more universal
Open issues and candidate options before e-meeting: agree on equations
Issue 1-3: Triple beat detection equations
· Proposals: Modify the existing TB Detection Equation to:			
· Recommended WF: Agree equation, and moderator suggest that equation is also adapted (or added to cover third band MSD when applicable)
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 DC_3C_n28A triple beat MSD
	Company
	Comments

	Skyworks
	We are fine with moderator’s suggestion to proceed with averaging the proposed MSD values. 
Please note there is a small typo in our Tdoc – Figure 3 where -84.2dBm should be read as the band n28 25MHz REFSENS level and not the 5MHz as printed.

To Huawei [R4-2216054]: two questions for clarification 
1) Table 2-3 n28 REFSENS level is -78.5MHz which is that of 30MHz CBW. Is this a typo that should be replaced with -84.2dBm?
2) The 4.6dB MSD for 30MHz n28 CBW (R4-2213132) and the 8.2dB MSD for 25MHz n28 CBW (R4-2216054) appear to be calculated assuming uncorrelated MRC combining. In our opinion, the interference that is coupled to each LNA is the sum of interference from the Band 3 PA and the Band 28 PA. The source of interference is identical for both LNAs, so we think correlated MRC combining should be assumed. Can you confirm this is a correct assumption?
If we assume correlated interference sources, we estimate the n28 25MHz CBW MSD using R4-2216054 interference levels should be 9.9dB.
If we agree to this value, the average of 9.7dB MSD (Qualcomm), 9.9dB (Huawei correlated), 12.7dB (Skyworks), is 11.0 dB MSD for n28 25MHz CBW.

	Murata
	To Skyworks, The MSD value is from Murata, NOT Qualcomm, but I understand the confusion. We are fine with the averaging.

	Skyworks
	To Murata: Please accept our apologies for the erroneous company name. We look forward to further discussing the average MSD during round 2.

	Apple
	As we commented in last RAN4 meeting, this test configuration will have B3 self-interference which was never specified in LTE. Maybe a note is needed when we specify this test configuration to ensure the B3 self-interference would not interrupt the testing.

	Huawei
	Sorry for the typos. I’m OK to take the average value after Skyworks’ correction. 
To apple: I can add a note to clarify this point.


 
Sub topic 1-2 Handling of triple beat MSD in R18
	Company
	Comments

	ZTE
	For clarification:  if an eligible combination (like: UL nXA-nY(2A)) not suffering TB issue, then should it be treated in the automatic basket approval process? (In block approval basket agenda item, lots of companies introduce UL nXA-nY(2A) configuration via draft CR without checking the TB analysis.)
Of course, for an eligible combination suffering TB issue, case by case basis approach should be adopted.

	Skyworks
	To ZTE: In our view, for  combinations with UL configuration =   ULCA + UL single carrier
· CRs can not be provided for automatic approval without TP,
· TP can not be presented without careful analysis whether TP MSD occurs. Then we see 2 cases:
· TP MSD analysis shows no TB MSD occurs, TP can be treated in automatic basket approval
· TP MSD analysis shows the combination is eligible to TB MSD, TP must be discussed.

	Murata
	Due to the relative infancy of the mechanism, we prefer case by case. 
To ZTE, UL_nXA-nY(2A) with 3 ULCCs is difficult to implement since n7(2A) usually requires 2 TX by itself in addition to the FDD TX, unless NC-ULCA frequency spacing is low and UE can meet the in-gap emission requirement.

	Apple
	As currently TB MSD analysis is not part of the TP process, we support the proposal that the combinations with TB MSD issue are treated in this agenda for Rel-18.


 
Sub topic 1-3 Triple beat detection equations
	Company
	Comments

	ZTE
	If the TB detection equation is modified, we expect the equation in Rel-17 TR 38.862 can also be updated accordingly.

	Skyworks
	We think further modifications are needed to generalize the equations so that all first order triple beat products can be estimated in TPs for TR. This could be captured in a WF during this meeting in which DC_3C_n1A-n75A could be used as an example to illustrate the updated TB conditions.

	Apple
	Thanks to Murata for identifying the incompleteness of the current detection equation. We support the proposal.


 
CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216054 TP and discussion on triple beat MSD of UL DC_3C_n28A
	Moderator: comment on TP here except MSD value discussed in topic 1-1

	
	Skyworks: 1) Typo in Table 2-3 for n28 25MHz CBW REFSENS. 2) we suggest MSD should be evaluated using correlated MRC combining rules, MSD should be in the range of 9.2dB based on the Tdoc assumptions.

	
	Murata: After Skyworks correction, it is ok to average for the CR value.
Huawei: After Skyworks correction, I can revise the TP to take the averaged value.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1.1
	Tentative agreements: DC_3C_n28A triple beat MSD based on averaging of 3 contributors
Candidate options:revise TP R4-2216054 with averaged value
Recommendations for 2nd round: Confirm TP revision and averaged 

	Sub-topic #1.2
	Tentative agreements: Handling of triple beat MSD in R18, consensus that UL configurations like nXA-nYB/C  (Note that nXA-nY(2A) is not allowed) triple beat issues should not be for block approval but if triple beat is not present a company can submit a TP discussing the issue in block approval. But not a draft CR.
Candidate options: Create A way forward on Handling of UL configurations like nXA-nYB/C including 2 band and 3 band cases, with corrected/adapted equations from Topic 1.3. TP to TR 38.862 will be need next meeting.
Recommendations for 2nd round: Agree Way forward on potential triple beat issue for 2 band and 3 band combinations

	Sub-topic #1.3
	Tentative agreements: Expert recognize the problem with current equations but also that equations needs to be generalized to include interference to a third band.
Candidate options: Create A way forward on Handling of UL configurations like nXA-nYB/C including 2 band and 3 band cases, with corrected/adapted equations from Topic 1.3. TP to TR 38.862 will be need next meeting.
Recommendations for 2nd round: Agree Way forward on potential triple beat issue for 2 band and 3 band combinations



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216054 TP and discussion on triple beat MSD of UL DC_3C_n28A
	To be revised:
Correct MSD with correlated MRC combining (9.2dB) and average with other values from Skyworks and Murata.
Correct Typo in Table 2-3 for n28 25MHz CBW REFSENS



Discussion on 2nd round (if applicable)



Topic #2: Resolution of flags from RAN4#104-e
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215516 MSD for CA_n7A-n26A
	Skyworks Solutions Inc.
	Proposal: For CA_n7A-n26A, adopt the n26 UL1/DL3 Rx harmonic mixing MSD test point from
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n7
	n26
	25
	15
	25 (Rbstart=104)
	5
	2.0
	NOTE X
	UL1/DL3
near-miss

	NOTE X: The requirements should be verified for the lowest EARFCN or NR ARFCN of the affected DL (lower) band, and for the highest EARFCN or NR ARFCN of the UL (higher) band.




	R4-2216088 TP for TR 38.718-02-01 to update CA_n7-n26
	Ericsson, Skyworks, Telstra
	Moderator: TPs can be reviewed directly in the CR/TP section

	[bookmark: _Hlk115874289]R4-2215521 MSD for DC_(n)3AA_n8A
	Skyworks Solutions Inc.
	Proposal: For DC_(n)3AA-n8A, adopt the MSD test point from 
	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_(n)3AA-n8A
	n8
	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




	[bookmark: _Hlk115874516]R4-2215523 MSD for DC_3A_(n)7AA
	Skyworks Solutions Inc.
	Proposal: For DC_3_(n)7, adopt the MSD test point from
	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_3A-(n)7AA
DC_3C-(n)7AA
	3
	1730
	5
	25
	1825
	N/A
	N/A

	
	7
	N/A
	5
	N/A
	2647.5
	6.9
	IMD4

	
	n7
	2535
	10
	50
	2655
	10.2
	IMD4




	R4-2216086 TP for TR 37 718-21-11 to update DC_3-(n)7
	Ericsson, Skyworks, MediaTek, Telstra
	Moderator: TPs can be reviewed directly in the CR/TP section

	R4-2216087 TP for TR 38.718-02-01 to update CA_n3-n26
	Ericsson, Skyworks, Telstra
	Moderator: TPs can be reviewed directly in the CR/TP section


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Moderator: discussion papers are part of the open issues, the TP can be reviewed and commented in the CR/TP section
Sub-topic 2-1 CA_n7A-n26A near miss UL1/DL3 MSD
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: CA_n7A-n26A near miss UL1/DL3 MSD
· Proposals: Adopt following MSD test point and value below
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n7
	n26
	25
	15
	25 (Rbstart=104)
	5
	2.0
	NOTE X
	UL1/DL3
near-miss

	NOTE X: The requirements should be verified for the lowest EARFCN or NR ARFCN of the affected DL (lower) band, and for the highest EARFCN or NR ARFCN of the UL (higher) band.



· Recommended WF: Agree proposed MSD and associated TP
Sub-topic 2-2 MSD for DC_(n)3AA_n8A
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk115874555]Issue 2-2: MSD for DC_(n)3AA_n8A
· Proposals: Adopt following MSD test point and value below
	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_(n)3AA-n8A
	n8
	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: Agree proposed MSD and possibly provide TP
Sub-topic 2-3 MSD for DC_3A_(n)7AA
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: MSD for DC_3A_(n)7AA
· Proposals: Adopt following MSD test point and value below
	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_3A-(n)7AA
DC_3C-(n)7AA
	3
	1730
	5
	25
	1825
	N/A
	N/A

	
	7
	N/A
	5
	N/A
	2647.5
	6.9
	IMD4

	
	n7
	2535
	10
	50
	2655
	10.2
	IMD4



· Recommended WF: Agree proposed MSD and associated TP
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 CA_n7A-n26A near miss UL1/DL3 MSD
	Company
	Comments

	ZTE
	For NOTE X, do we need to mention ‘EARFCN’ considering it is for pure NR CA combination?
And a question for clarification: is this NOTE X applied for all the configuration in the harmonic MSD table or only just for CA_n7-n26?

	Skyworks
	To ZTE: good point, EARFCN can be removed, i.e. it is sufficient to say: “NOTE X: The requirements should be verified for the lowest NR ARFCN of the affected DL (lower) band and for the highest NR ARFCN of the UL (higher) band”. In the future we anticipate we will need another Note for mirror cases.

Also, since the “near-miss” tag is a new type of interference for Rx harmonic mixing, we would need to bring a R17 maintenance CR to tag all other test points as “direct-hit”. This is to ensure we have consistency between Tx harmonic and Rx Harmonic mixing test points.

Note X would apply only for CA_n7-n26 at this stage because it is the first and only combination for which near-miss MSD Rx harmonic mixing MSD is specified. But in the future, it may apply to subsequent combinations for which near-miss cases lead to significant MSD.

	Murata
	The 3GPP image level is -28dBc, and the intermodulation product of the image and the UL TX is approximately -40dBc assuming 12dB reduction at PA calibration point at band n7. It’s difficult to see any MSD that would be required for this. We can postpone to 2nd round pending further analysis.

	Skyworks
	To Murata: we are open to further discuss during round 2. We estimated the interference level based on SEM -13dBm/MHz as a worst-case assumption.

	Murata
	We are fine with the explanation from Skyworks as long as the proposed value is kept in square brackets.

	Apple
	Direct hit 3rd harmonic mixing MSD can be up to 37 dB. Visible MSD is expected for ACLR1 3rd harmonic mixing. We are okay to leave the MSD value in square bracket.


 
Sub topic 2-2 MSD for DC_(n)3AA_n8A
	Company
	Comments

	[bookmark: _Hlk116392137]Murata
	I understand the methodology, but my concern is that we have previous band combinations already defined in the specification, where we do not account for a correction factor given a lumped single test point for configuration variations of the same combination.  Are we going to recalculate all previous IMD MSDs? I spotted a few band combinations in 38.101-3. DC_66_n7(2A), DC_66A_66A_n77A, DC_25A_25A_n77A, DC_13A_n7(2A) are examples.

	Skyworks
	This methodology was discussed at previous meeting and it was considered MSD evaluation is needed for the case when the IMD product overlaps both DL carriers of the band configured for the intra-band contiguous operation. Theses TPs were flagged because the MSD was only proposed on the NR CG but not on the LTE CG that is adjacent to NR CG in the for DL DC_(n)3AA CGs. Had each DL carrier been affected by an equal interference level, the MSD would have been proposed equal for LTE and NR carriers. 
For the cited examples, in our opinion there is no need to revisit the MSD these are non-contiguous DL CA Scells. For example the MSD due to IMD2 only needs to be specified for the Pcell of CA_66A-66A in DC_66A_66A_n77A.


 
Sub topic 2-3 MSD for DC_3A_(n)7AA
	Company
	Comments

	Murata
	I understand the methodology, but my concern is that we have previous band combinations already defined in the specification, where we do not account for a correction factor given a lumped single test point for configuration variations of the same combination.  Are we going to recalculate all previous IMD MSDs? I spotted a few band combinations in 38.101-3. DC_66_n7(2A), DC_66A_66A_n77A, DC_25A_25A_n77A, DC_13A_n7(2A) are examples.

	Skyworks
	To Murata: same comment as for DC_(n)3AA_n8A. This methodology is new and only applies to the case when the IMD product overlaps both DL carriers of the band configured for intra-band contiguous operation. It is not needed for the case of non-contiguous DL CA.



CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216088 TP for TR 38.718-02-01 to update CA_n7-n26
	Company A

	
	Company B

	
	

	R4-2216086 TP for TR 37 718-21-11 to update DC_3-(n)7
	Company A

	
	Company B

	
	

	R4-2216087 TP for TR 38.718-02-01 to update CA_n3-n26
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2.1
	Tentative agreements: MSD test point agreed and MSD value in bracket for further check by other companies.
Candidate options: Revise TP R4-2216088 to put value in bracket + correct notes
Recommendations for 2nd round: Check revision of R4-2216088

	Sub-topic#2.2
	Tentative agreements: Agree whether MSD test point is needed when IMD overlaps Pcell and Scell
Candidate options: Further discuss in Round 2 and generate WF on how to handle these cases. 
Recommendations for 2nd round: Discuss way forward on MSD to Scell for intra-band contiguous with IMD overlap. Generate TP based on agreement

	Sub-topic#2.3
	Tentative agreements: Agree whether MSD test point is needed when IMD overlaps Pcell and Scell
Candidate options: Further discuss in Round 2 and generate WF on how to handle these cases.
Recommendations for 2nd round: Discuss way forward on MSD to Scell for intra-band contiguous with IMD overlap. Revise TP R4-2216086 based on agreements



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216088 TP for TR 38.718-02-01 to update CA_n7-n26
	To be revised to change note on ARFCN. And keep MSD values in bracket

	R4-2216086 TP for TR 37 718-21-11 to update DC_3-(n)7
	To be revised to capture agreements on way forward on MSD to Scell for intra-band contiguous with IMD overlap

	R4-2216087 TP for TR 38.718-02-01 to update CA_n3-n26
	No comment, should be agreeable


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.





Topic #3: Resolution of flags in R4#104bis-e
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Moderator Topic 3 is related to contributions flagged in 106/107/108 and moved to 105 to expert input/resolution
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215840 TP for TR 37.718-11-11 to include DC_3-n26
	Ericsson, Telstra
	Flagged: n26 MSD may occur due to triple-beat of UL DC_3C_n26A

	R4-2215841 TP for TR 37.718-11-11 to include DC_7-n26
	Ericsson, Telstra
	[bookmark: _Hlk116381004]Flagged: n26 MSD may occur due near-miss UL1/DL3 Rx harmonic mixing.

	[bookmark: _Hlk116381409]R4-2215851 TP for TR 37.718-21-11 to include DC_3_7-n26
	Ericsson, Telstra
	Flagged: B7 Scell MSD may occur due to triple-beat of DC_3C_n26A

	R4-2216669 TP for TR 37.718-11-21 DC_3A_n1A-n75A and DC_3C_n1A-n75A
	Huawei, HiSilicon
	Flagged: n75 MSD may occur due to 2UL DC_3C_n1A triple beat IMD.

	R4-2215489 TP for 38.718-02-01 CA_n3A-n41C with UL_n41C
	CMCC
	[bookmark: _Hlk116382256]Flag: this should be for the not for block approval AI due to n41C UL configuration. IMD9 is not negligible for intra-band ULCA UL config: see IMD9 for CA_n41C-n77A with n41C UL 2.7dB MSD

	[bookmark: _Hlk116382507]R4-2216382 draftCR_additions_to_CA_n5-n77
	Nokia, Bell, Telus
	flag: ULCA UL configurations are not for block approval or CR, at least CR cover should discuss if/which IMD of n77(2A) can fall in n5. Potential IMD7 issue?

	R4-2216383 draftCR_additions_to_CA_n7-n77
	Nokia, Bell, Telus
	flag: ULCA UL configurations are not for block approval or CR, at least CR cover should discuss if/which IMD of n77(2A) can fall in n7. Not OK with  potential IMD3 issue

	R4-2216384 draftCR_additions_to_CA_n25-n77
	Nokia, Bell, Telus
	flag: ULCA UL configurations are not for block approval or CR, at least CR cover should discuss if/which IMD of n25/n77(2A) can be an issue. Not OK with n77(2A) IMD5 issue

	R4-2216385 draftCR_additions_to_CA_n66-n77
	Nokia, Bell, Telus
	flag: ULCA UL configurations are not for block approval or CR, n77(2A) IMD issue in n66 is specified but is this for the same n77(2A) which total BW should be assumed to clarify IMD order?

	R4-2216386 draftCR_additions_to_CA_n71-n77
	Nokia, Bell, Telus
	flag: ULCA UL configurations are not for block approval or CR, at least CR cover should discuss if/which IMD of n77(2A) can fall in n71. Potential IMD7?

	R4-2216780 DraftCR add uplink CA_n78(2A) to the existing two bands DL CA combinations
	Huawei, HiSilicon, BT
	flag: ULCA UL configurations are not for block approval or CR, at least CR cover should discuss if/which IMD of n78(2A) can be an issue for n1/n3/n7. Not OK with n78(2A) IMD5/7 issues



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Near miss harmonic mixing
Sub-topic description: 1 company flagged issue with near miss 1xUL=3xDL
Open issues and candidate options before e-meeting: agree on MSD test point and value
Issue 3-1: n26 MSD due to near-miss UL1/DL3 Rx harmonic mixing
· Proposals: NA flag
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2
Sub-topic 3-2 triple beat MSD flags
[bookmark: _Hlk116381550]Sub-topic description: 1 company flagged multiple triple beat cases 
Open issues and candidate options before e-meeting: agree on MSD test point and value
Issue 3-2a: n26 MSD due to triple-beat of UL DC_3C_n26A in DC_3-n26
· Proposals: NA flag
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2
[bookmark: _Hlk116381680]Issue 3-2b: B7 MSD due to triple-beat of DC_3C_n26A in DC_3_7-n26 
· Proposals: NA flag
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2
Issue 3-2c: n75 MSD due to 2UL DC_3C_n1A triple beat in DC_3C_n1A-n75A
· Proposals: NA flag
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2

Sub-topic 3-3 intra-band ULCA IMD flags
Sub-topic description: 2 companies flagged multiple intra-band ULCA IMD cases
Open issues and candidate options before e-meeting: agree on MSD test point and value
Issue 3-3a: IMD9 of n41C in n3 for CA_n3A-n41C
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
[bookmark: _Hlk116382872]Issue 3-3b: IMD7 of n77(2A) in n5 for CA_n5-n77 
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
[bookmark: _Hlk116382614]Issue 3-3c: IMD3 of n77(2A) in n7 for CA_n7-n77
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
Issue 3-3d: IMD5 of n77(2A) in n25 for CA_n25-n77
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
Issue 3-3e: Total BW and IMD order for n77(2A) in n66 for CA_n66-n77
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
Issue 3-3f: IMD7 of n77(2A) in n71 for CA_n71-n77
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
Issue 3-3g: n78(2A) IMD5/7 issues for n1/n3/n7
· Proposals: NA flag		
· Recommended WF: Experts provide input on test point in Rd1 and finalize MSD value in Rd2. 
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 n26 MSD due to near-miss UL1/DL3 Rx harmonic mixing
	Company
	Comments

	Skyworks
	R4-2215841 could re-use test point from R4-2216088.

	Murata
	Needs some verification if MSD is actually needed.


 
Sub topic 3-2a n26 MSD due to triple-beat of UL DC_3C_n26A in DC_3-n26 
	Company
	Comments

	Skyworks
	Proposed n26 triple-beat MSD test point for DC_3_n26 with UL DC_3C_n26A

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

	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
	
	



MSD value to be discussed in round 2 once agreement is reached for band n28 triple beat MSD in DC_3C_n28A.

	Murata
	Ok with Skyworks suggestion to verify value possibly in 2nd round

	CHTTL
	This combo might have 2nd UL harmonic mixing as well.


 
Sub topic 3-2b B7 MSD due to triple-beat of DC_3C_n26A in DC_3_7-n26
	Company
	Comments

	Skyworks
	Proposed B7 triple-beat MSD test point for DC_3-7_n26 with UL DC_3C_n26A

	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
	
	

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



This test point ensures that the 1st order triple product that falls in DL band n26 is not a direct hit collision with the own DL band n26 5MHz channel. MSD value to be discussed at round 2.

	Murata
	Ok with Skyworks suggestion to verify value possibly in 2nd round

	Apple
	Do we need to treat this TB case as the effect looks to be similar to IMD3 from single CC in Band 3? 
Shall we also consider TB for DC_7C_n26?


 
Sub topic 3-2c n75 MSD due to 2UL DC_3C_n1A triple beat in DC_3C_n1A-n75A
	Company
	Comments

	Skyworks
	A first-order triple beat product may fall in band n75 as illustrated in sketch below.

[image: ]
Proposed n75 triple-beat MSD test point for DC_3_n1-n75 with UL DC_3C_n1A:

	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
	

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

	DC_3C_n1A-n75A
	n75
	N/A
	5
	N/A
	1481.5
	[FFS]
	SDL
	IMD3

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

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



MSD level to be discussed at round 2.

	Murata
	Good catch on the triple beat, and some revision is required to capture triple beat product in a 3rd DL band. This is f2+f3-f1. MSD would have to be verified possibly next meeting if not the 2nd round.

	Apple
	Same comment as above for DC_3-7_n26 with UL DC_3C_n26A. The effect looks to be similar to IMD3 with single CC in Band 3. 


 
Sub topic 3-3a IMD9 of n41C in n3 for CA_n3A-n41C
	Company
	Comments

	Skyworks
	If full n41C bandwidth is considered (190MHz aggregated BW) , band n3 is subject to IMD9. But since band n3 is not present in regions where n41 uses the full bandwidth, we can use the china spectrum of 160MHz aggregated for the IMD calculation. In this case we find that the lowest IMD9 is centred around 1884.2MHz which is then just missing the top of n3. Then there is no MSD using the n41 spectrum of China (also valid for Japan). We can then add a test point with N/A as MSD with a note on n41 spectrum as follows

	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
	N/AX
	FDD
	IMD9

	 
	n41
	2545
	60
	1 RBSTART= 0
	2545
	N/A
	TDD
	N/A

	 
	 
	2625
	100
	1 RBSTART= 272
	2625
	 
	 
	 

	NOTE X: Applicable when n41 spectrum is restricted to 2515-2675MHz




	CMCC
	Thank Skyworks for the analysis. The proposal from Skyworks is OK for us.


 
Sub topic 3-3b IMD7 of n77(2A) in n5 for CA_n5-n77
	Company
	Comments

	Skyworks
	If full n77(2A) bandwidth is considered, band n5 is subject to IMD7. But if the UL spectrum is restricted to the North American case, only IMD11 falls in n5. Then there is no MSD using the n77 spectrum of North America (including Canada). We can then add a test point with N/A as MSD with a note on n77 spectrum as follows

	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
	891.5
	N/AX
	FDD
	IMD7

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

	 
	 
	3975
	10
	1 RBSTART=51
	3975
	 
	 
	 

	NOTE X: Applicable when n77 spectrum is restricted to 3450-3980MHz





	AT&T
	n77(2A) UL for CA_n5-n77 was supposedly completed in Rel-17 based on the configuration tables in 38.101-1. However, it does appear that the corresponding MSD case is missing in Rel-17. We support the suggested additional test point as proposed by Skyworks. However, we don’t think that a new note needs to be introduced. It would be better to rely on the common note that was agreed to be used for the cases where the test point can be skipped due to the US frequency range restriction. This is already covered in NOTE 13 in Table 7.3A.5-1 of 38.101-1. I have provided the alternative proposal below since all of the CA_n5-n77 test points can be skipped. This is also consistent with the approach taken for other combinations. For core spec completeness, it would also be good if the MSD value for the IMD7 case could be confirmed but we are OK with N/A if we cannot confirm this at this meeting.

	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-n7713
	n5
	N/A
	5
	N/A
	891.5
	N/A
	FDD
	IMD7

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

	 
	 
	3975
	10
	1 RBSTART=51
	3975
	 
	 
	 




	Nokia
	We agree with the comments received that further study is needed. We appreciate the inputs received, we will come back with a proper TP next meeting.

	Skyworks
	To AT&T, if there is already a note that can be used we are fine with this but we need to make sure that the Note is appliable to both US and Canada frequency ranges.

	Apple
	We share the same view with AT&T.


 
Sub topic 3-3c IMD3 of n77(2A) in n7 for CA_n7-n77
	Company
	Comments

	Skyworks
	If full n77(2A) bandwidth is considered, band n7 is subject to IMD3. But if the UL spectrum is restricted to the North American case, only IMD5 falls in n5. We can then add a test point with [15]dB as MSD (based on  3.2dB IMD7 of n77(2A) in n30) with a note on n77 spectrum as follows.

	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
	IMD5X

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

	 
	 
	3835
	10
	1 RBSTART=51
	3835
	 
	 
	 

	NOTE X: Applicable when n77 spectrum is restricted to 3450-3980MHz




	AT&T
	To Skyworks: To follow RAN4 common practice, we think that it would be better to specify the necessary test points and MSD where the IMD occurs to account for the full band support on the UE side. When the test point cannot be executed due to the US frequency range restriction, we would add the corresponding NOTE 13 reference on the IMD source (or on the CA band combination if all test points can be skipped).

We are OK with the suggested test point for the IMD5 case. However, we don’t understand the need for the new note in this case since the IMD5 test case is able to be executed by any UE even ones not restricted to the US operating range,

	Nokia
	We agree with the comments received that further study is needed. We appreciate the inputs received, we will come back with a proper TP next meeting.

	Skyworks
	To AT&T, if there is already a note that can be used we are fine with this but we need to make sure that the Note is appliable to both US and Canada frequency ranges.

	Apple
	We share the same view with AT&T.


 
Sub topic 3-3d IMD5 of n77(2A) in n25 for CA_n25-n77
	Company
	Comments

	Skyworks
	IMD7  MSD is already introduced in this meeting with R4-2215740 based on CA_n2-n77(2A) case. R4-2216384 can be approved.



Sub topic 3-3e Total BW and IMD order for n77(2A) in n66 for CA_n66-n77
	Company
	Comments

	Skyworks
	IMD7 MSD is already introduced in R17 assuming the North American spectrum which we assume is targeted here also. However there is an error in the R17 test point (which will need to be fixed next meeting) the valid test point to be added for R18 is:

	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
	1.7
	FDD
	IMD7X

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

	 
	 
	3875
	10
	1 (Rbstart=0)
	3875
	 
	 
	 

	NOTE X: Applicable when n77 spectrum is restricted to 3450-3980MHz




	AT&T
	To Skyworks: We are OK with the suggested revision to the test point for the IMD7 case. However, we don’t understand the need for the new note in this case since the IMD7 test case is able to be executed by any UE even ones not restricted to the US operating range. We agree with the plan to raise a Rel-17 maintenance CR in November. 

	Nokia
	We agree with the comments received that further study is needed. We appreciate the inputs received, we will come back with a proper TP next meeting.

	Skyworks
	To AT&T, n66-n77 is only applicable to US and Canada in my understanding, the note is needed since if the whole range of n77 is used the IMD order would be lower.


 
Sub topic 3-3f IMD7 of n77(2A) in n71 for CA_n71-n77
	Company
	Comments

	Skyworks
	If full n77(2A) bandwidth is considered, band n71 is subject to IMD7. But if the UL spectrum is restricted to the North American case, only IMD13 falls in n71. Then there is no MSD using the n77 spectrum of North America (including Canada). We can then add a test point with N/A as MSD with a note on n77 spectrum as follows

	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
	649.5
	N/AX
	FDD
	IMD7

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

	 
	 
	3975
	10
	1 RBSTART=51
	3975
	 
	 
	 

	NOTE X: Applicable when n77 spectrum is restricted to 3450-3980MHz




	AT&T
	We support the suggested additional test point as proposed by Skyworks. However, we don’t think that a new note needs to be introduced. It would be better to rely on the common note that was agreed to be used for the cases where the test point can be skipped due to the US frequency range restriction. This is already covered in NOTE 13 in Table 7.3A.5-1 of 38.101-1. I have provided the alternative proposal below showing the note on IMD7. This is also consistent with the approach taken for other combinations. For core spec completeness, it would also be good if the MSD value for the IMD7 case could be confirmed but we are OK with N/A if we cannot confirm this at this meeting.

	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
	649.5
	N/A
	FDD
	IMD713

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

	 
	 
	3975
	10
	1 RBSTART=51
	3975
	 
	 
	 




	Nokia
	We agree with the comments received that further study is needed. We appreciate the inputs received, we will come back with a proper TP next meeting.

	Skyworks
	To AT&T, if there is already a note that can be used we are fine with this but we need to make sure that the Note is appliable to both US and Canada frequency ranges.

	Apple
	We share the same view as AT&T.



Sub topic 3-3g n78(2A) IMD5/7 issues for n1/n3/n7
	Company
	Comments

	Skyworks
	CA_n1A-n78(2A)
If full n78(2A) bandwidth is considered, band n1 is subject to IMD7. But if the UL spectrum is restricted to the China/Europe case, only IMD9 falls in n1. Then there is no MSD using the n78 spectrum of Europe/China. We can then add a test point with N/A as MSD with a note on n78 spectrum as follows

	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
	N/AX
	FDD
	IMD7

	 
	n7812
	3405
	10
	1 (Rbstart=0)
	3405
	N/A
	TDD
	N/A

	 
	 
	3795
	10
	1 (Rbstart=51)
	3795
	 
	 
	 

	NOTE X: Applicable when n78 spectrum is restricted to 3400-3800MHz



CA_n3A-n78(2A)
If full n78(2A) bandwidth is considered, band n3 is subject to IMD7. But if the UL spectrum is restricted to the China/Europe case, only IMD9 falls in n3. Then there is no MSD using the n78 spectrum of Europe/China. We can then add a test point with N/A as MSD with a note on n78 spectrum as follows

	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/AX
	FDD
	IMD7

	 
	n7812
	3405
	10
	1 (Rbstart=0)
	3405
	N/A
	TDD
	N/A

	 
	 
	3795
	10
	1 (Rbstart=51)
	3795
	 
	 
	 

	NOTE X: Applicable when n78 spectrum is restricted to 3400-3800MHz



CA_n7A-n78(2A)
If full n78(2A) bandwidth is considered, band n7 is subject to IMD5 and if the UL spectrum is restricted to the Europe case, still IMD5 falls in n7. Then there is no MSD using the n78 spectrum of Europe or full spectrum.

	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
	 
	 
	 

	




	Huawei (JW)
	Thanks Skyworks for the advice. A revision is available in the Rnd1 folder:
rev1 of R4-2216780_DraftCR_Add uplink CA_n78(2A) to the existing two bands DL CA combinations.docx

	Apple
	Same comment above for CA_n5-n77(2A). The test configuration can still be based on full range with a common note to clarify the frequency range restriction.


 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #3.1
	Tentative agreements: n26 MSD due to near-miss UL1/DL3 Rx harmonic mixing
Candidate options: Since MSD is accepted for the same bands in NR CA it seems logical to have the same in DC. Agree value in brackets in the revised TP R4-2215841
Recommendations for 2nd round: Further discuss revised TP R4-2215841

	Sub-topic #3.2
	Tentative agreements:
3.2a triple-beat of UL DC_3C_n26A in DC_3-n26: Skyworks test point captured in revised TP R4-2215840, Harmonic mixing to be further checked in Rd2
3.2b triple-beat of DC_3C_n26A in DC_3_7-n26: Discuss Triple beat to third band and add to Way forward on potential triple beat issue for 2 band and 3 band combinations
3.2c triple beat in DC_3C_n1A-n75A: Discuss Triple beat to third band and add to Way forward on potential triple beat issue for 2 band and 3 band combinations
Candidate options: 
3.2a: Experts discuss tentative MSD value in Rd2 with further check at next meeting(s)
3.2b/c: discuss triple beat to third band Way forward on potential triple beat issue for 2 band and 3 band combinations
Recommendations for 2nd round: Discuss MSD values to be captured in revised TPs

	Sub-topic #3.3
	Tentative agreements:
3-3a: IMD9 of n41C in n3 for CA_n3A-n41C: TP R4-2215489 can be revised with MSD test point provided with note according to WF on spectrum restriction.
3-3b: IMD7 of n77(2A) in n5 for CA_n5-n77: Need to agree on how to capture spectrum restriction that is valid for US and Canada and how to define the test point accordingly
3-3c: IMD3 of n77(2A) in n7 for CA_n7-n77: Need to agree on how to capture spectrum restriction that is valid for US and Canada and how to define the test point accordingly 
3-3d: IMD5 of n77(2A) in n25 for CA_n25-n77: IMD7 MSD is already introduced in this meeting with R4-2215740 based on CA_n2-n77(2A) case. R4-2216384 can be approved.
3-3e: Total BW and IMD order for n77(2A) in n66 for CA_n66-n77: test point already in spec needs fixing. How to capture spectrum restriction that is valid for US and Canada and how to define the test point accordingly needs to be discussed. Note that if full n77 is used IMD5 is an issue
3-3f: IMD7 of n77(2A) in n71 for CA_n71-n77: Need to agree on how to capture spectrum restriction that is valid for US and Canada and how to define the test point accordingly
3-3g: n78(2A) IMD5/7 issues for n1/n3/n7. CA_n1A-n78(2A), CA_n3A-n78(2A), CA_n7A-n78(2A) Need to agree on how to capture spectrum restriction that is valid for Europe and China and how to define the test point accordingly
Candidate options: Capture how to handle restricted spectrum and test points in a WF and revise TP accordingly, Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting 
Recommendations for 2nd round: Discuss WF on MSD due to IMDs of intra-band ULCA and handling of spectrum restrictions



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2215841 TP for TR 37.718-11-11 to include DC_7-n26
	To be revised to capture MSD test point similar to CA_n3-n26 in R4-2216088

	R4-2215840 TP for TR 37.718-11-11 to include DC_3-n26
	To be revised to capture triple beat MSD test point provided in Rd1 and tentative value from Rd2. Also need to capture Harmonic mixing based on Rd2 discussion.

	R4-2215851 TP for TR 37.718-21-11 to include DC_3_7-n26
	To be revised to capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	R4-2216669 TP for TR 37.718-11-21 DC_3A_n1A-n75A and DC_3C_n1A-n75A
	To be revised to capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	R4-2215489 TP for 38.718-02-01 CA_n3A-n41C with UL_n41C
	To be revised with MSD test point provided with note according to WF on spectrum restriction.

	R4-2216382 draftCR_additions_to_CA_n5-n77
	Return to. Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216383 draftCR_additions_to_CA_n7-n77
	Return to. Depending on agreement a separate draft CR can capture all MSDs in Topic3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216384 draftCR_additions_to_CA_n25-n77
	Agreeable. IMD7 MSD is already introduced in this meeting with R4-2215740 based on CA_n2-n77(2A) case. R4-2216384 can be approved

	R4-2216385 draftCR_additions_to_CA_n66-n77
	Return to. Depending on agreement a separate draft CR can capture all MSDs in Topic3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216386 draftCR_additions_to_CA_n71-n77
	Return to. Depending on agreement a separate draft CR can capture all MSDs in Topic3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216780 DraftCR add uplink CA_n78(2A) to the existing two bands DL CA combinations
	Return to. Depending on agreement a separate draft CR can capture all MSDs in Topic3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	
	

	
	

	
	

	
	

	
	



Discussion on 2nd round (if applicable)



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-211xxxx
	Way forward on potential triple beat issue for 2 band and 3 band combinations
	Murata, Skyworks, ZTE
	Way forward on Handling of UL configurations like nXA-nYB/C in R18 including 2 band and 3 band cases, with corrected/adapted equations

	R4-211xxxx
	way forward on MSD to Scell for intra-band contiguous with IMD overlap
	Skyworks, Murata
	whether MSD test point is needed when IMD overlaps Pcell and Scell. And agreement for DC_(n)3-n8 and DC_3-(n)7

	R4-211xxxx
	TP for TR 37 718-21-11 to update DC_(n)3-n8
	Skyworks
	to capture agreements on way forward on MSD to Scell for intra-band contiguous with IMD overlap

	RevR4-2216054
	TP and discussion on triple beat MSD of UL DC_3C_n28A
	Huawei, HiSilicon
	Correct MSD with correlated MRC combining (9.2dB) and average with other values from Skyworks and Murata.
Correct Typo in Table 2-3 for n28 25MHz CBW REFSENS

	RevR4-2216088
	TP for TR 38.718-02-01 to update CA_n7-n26
	Ericsson, Skyworks, Telstra
	Change note on ARFCN. And keep MSD values in bracket

	RevR4-2216088
	TP for TR 37 718-21-11 to update DC_3-(n)7
	Ericsson, Skyworks, Telstra
	to capture agreements on way forward on MSD to Scell for intra-band contiguous with IMD overlap

	RevR4-2215841
	TP for TR 37.718-11-11 to include DC_7-n26
	Ericsson, Telstra
	Capture MSD test point similar to CA_n3-n26 in R4-2216088

	RevR4-2215840
	TP for TR 37.718-11-11 to include DC_3-n26
	Ericsson, Telstra
	To be revised to capture triple beat MSD test point provided in Rd1 and tentative value from Rd2. Also need to capture Harmonic mixing based on Rd2 discussion.

	RevR4-2215851 
	TP for TR 37.718-21-11 to include DC_3_7-n26
	Ericsson, Telstra
	Capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	RevR4-2216669 
	TP for TR 37.718-11-21 DC_3A_n1A-n75A and DC_3C_n1A-n75A
	Huawei, HiSilicon
	Capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	R4-211xxxx
	WF on MSD due to IMDs of intra-band ULCA and handling of spectrum restrictions
	Skyworks
	Capture how to handle restricted spectrum and MSD test points related to IMD of intra-band ULCA

	R4-211xxxx
	draftCR to R18 38.101-1 to capture MSD related to IMD of intra-band ULCA
	Skyworks
	Capture MSD test points for intra-band ULCA combinations in R4-2216382, R4-2216383, R4-2216384, R4-2216385, R4-2216386, R4-2216780

	RevR4-2215489
	TP for 38.718-02-01 CA_n3A-n41C with UL_n41C
	CMCC
	Add MSD test point provided with note according to WF on spectrum restriction.

	RevR4-2216383 
	draftCR_additions_to_CA_n7-n77
	Nokia, Bell, Telus
	To be revised for other comments in basket

	RevR4-2216384 
	draftCR_additions_to_CA_n25-n77
	Nokia, Bell, Telus
	To be revised for other comments in basket

	RevR4-2216385 
	draftCR_additions_to_CA_n66-n77
	Nokia, Bell, Telus
	To be revised for other comments in basket

	RevR4-2216386 
	draftCR_additions_to_CA_n71-n77
	Nokia, Bell, Telus
	To be revised for other comments in basket

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215347
	
	DC_3C_n28A Triple Beat MSD
	Murata Manufacturing Co Ltd.
	Noted
	MSD value used for averaging in Rev ov TP R4-2216054

	R4-2215528
	
	Triple beat MSD for DC_3C_n28A
	Skyworks Solutions Inc.
	Noted
	MSD value used for averaging in Rev ov TP R4-2216054

	R4-2216054
	
	TP and discussion on triple beat MSD of UL DC_3C_n28A
	Huawei, HiSilicon
	To be revised
	Correct MSD with correlated MRC combining (9.2dB) and average with other values from Skyworks and Murata.
Correct Typo in Table 2-3 for n28 25MHz CBW REFSENS

	R4-2215525
	
	Triple beat MSD for DC_3A_n41C
	Skyworks Solutions Inc.
	Noted
	Input to Way forward on potential triple beat issue for 2 band and 3 band combinations

	R4-2215343
	
	On Triple Beat Detection Equation for Intra-band Contiguous 2 CCs
	Murata Manufacturing Co Ltd.
	Noted
	Input to Way forward on potential triple beat issue for 2 band and 3 band combinations

	R4-2215516
	
	MSD for CA_n7A-n26A
	Skyworks Solutions Inc.
	Noted
	MSD value used in revised TP in bracket

	R4-2216088
	
	TP for TR 38.718-02-01 to update CA_n7-n26
	Ericsson, Skyworks, Telstra
	To be revised
	Change note on ARFCN. And keep MSD values in bracket

	R4-2215521
	
	MSD for DC_(n)3AA_n8A
	Skyworks Solutions Inc.
	Noted
	Input to way forward on MSD to Scell for intra-band contiguous with IMD overlap

	R4-2215523
	
	MSD for DC_3A_(n)7AA
	Skyworks Solutions Inc.
	Noted
	Input to way forward on MSD to Scell for intra-band contiguous with IMD overlap

	R4-2216086
	
	TP for TR 37 718-21-11 to update DC_3-(n)7
	Ericsson, Skyworks, MediaTek, Telstra
	To be revised
	to capture agreements on way forward on MSD to Scell for intra-band contiguous with IMD overlap

	R4-2216087
	
	TP for TR 38.718-02-01 to update CA_n3-n26
	Ericsson, Skyworks, Telstra
	Agreeable
	Final check possible till end oct 14

	R4-2215840 
	
	TP for TR 37.718-11-11 to include DC_3-n26
	Ericsson, Telstra
	To be revised
	To be revised to capture triple beat MSD test point provided in Rd1 and tentative value from Rd2. Also need to capture Harmonic mixing based on Rd2 discussion.

	R4-2215841 
	
	TP for TR 37.718-11-11 to include DC_7-n26
	Ericsson, Telstra
	To be revised
	Capture MSD test point similar to CA_n3-n26 in R4-2216088

	R4-2215851 
	
	TP for TR 37.718-21-11 to include DC_3_7-n26
	Ericsson, Telstra
	To be revised
	Capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	R4-2216669 
	
	TP for TR 37.718-11-21 DC_3A_n1A-n75A and DC_3C_n1A-n75A
	Huawei, HiSilicon
	To be revised
	Capture triple beat MSD test point provided in Rd1 and tentative value from Rd2.

	R4-2215489 
	
	TP for 38.718-02-01 CA_n3A-n41C with UL_n41C
	CMCC
	To be revised
	Add MSD test point provided with note according to WF on spectrum restriction.

	R4-2216382 
	
	draftCR_additions_to_CA_n5-n77
	Nokia, Bell, Telus
	Return to
	Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216383 
	
	draftCR_additions_to_CA_n7-n77
	Nokia, Bell, Telus
	To be revised for other comments
	Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216384 
	
	draftCR_additions_to_CA_n25-n77
	Nokia, Bell, Telus
	To be revised for other comments
	IMD7 MSD is already introduced in this meeting with R4-2215740 based on CA_n2-n77(2A) case. R4-2216384 can be approved

	R4-2216385 
	
	draftCR_additions_to_CA_n66-n77
	Nokia, Bell, Telus
	To be revised for other comments
	Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216386 
	
	draftCR_additions_to_CA_n71-n77
	Nokia, Bell, Telus
	To be revised for other comments
	Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting

	R4-2216780 
	
	DraftCR add uplink CA_n78(2A) to the existing two bands DL CA combinations
	Huawei, HiSilicon, BT
	Return to
	Depending on agreement a separate draft CR can capture all MSDs in Topic3.3. If agreed draft CRs can be approved otherwise TPs will be needed at next meeting



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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