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Introduction
This AI covers band combinations that are not subject to block approval or needs expert input.
· [bookmark: _Hlk132142829]Topic 1: Triple beat MSD from 2 band 3CC ULCA and IMD MSD from 1 band 2CC ULCA
· Topic 2: Inputs to band combination specification: NE-DC with single switched UL only, BCS4 and 5, invalid UL configurations
· Topic 3: LBLB combinations
· Topic 4: NRU intra-band ULCA A-MPR
· Topic 5: TBD band combinations moved from block approval	

Topic #1: Triple beat MSD from 2 band 3CC ULCA and IMD MSD from 1 band 2CC ULCA
 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305595 TP for TR 37.718-21-11: support of DC_3A_8B_n78A, DC_3A-3A_8B_n78A with UL DC_8B_n78A
	CHTTL
	Observation 1:
Table 5.9.4-2: The impacted frequency range of 1st order TB of UL DC_8B_n78A
	UL carriers
	f1_low
	f1_high
	min |f2-f3| 
	max |f2-f3| 
	min |f2+f3| 
	max |f2+f3| 

	frequqncy (MHz)
	3300
	3800
	~0
	~20
	~1770
	~1820

	TB1 = |f1+f2-f3| 
	min TB1
	max TB1
	TB2 = |f1-f2+f3|
	min TB2
	max TB2
	

	frequqncy limit (MHz)
	~3300
	~3820
	
	~3280
	~3800
	

	TB3 = |f1-f2-f3|
	min TB3
	max TB3
	TB4 = |f1+f2+f3|
	min TB4
	max TB4
	

	frequqncy limit (MHz)
	~1480
	~2030
	
	~5070
	~5620
	

	Note: assume f2 > f3


Based on Table 5.9.4-2, TB3 might fall into Rx frequency range of the 3rd band, band 3, so additional MSD might be needed. The test configuration and the MSD values are FFS
Moderator: This TP can be revised to capture the TB test point and MSD value if agreed based on  R4-2305746 and discussion with experts

	[bookmark: _Hlk132224330]R4-2305746 Triple Beat MSD Test Point for DC_3A-8B_n78A
	Skyworks Solutions Inc.
	Proposal: Interested companies are invited to study the band 7 MSD for the test point captured in Table 1. (moderator: we assume this band 3 MSD not band 7)
Table 1: Band 3 TB MSD test point proposal for DC_3A-8B_n78A
	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	
	3
	N/A
	5
	N/A
	1845
	[FFS]
	FDD
	IMD3

	DC_3A-8B_n78A
	8
	900
	10
	1 (RBSTART=20)
	945
	N/A
	FDD
	N/A

	
	
	910
	10
	1 (RBSTART=45)
	955
	N/A
	FDD
	N/A

	
	n78
	3660
	10
	25 (RBSTART=0)
	3660
	N/A
	TDD
	N/A




	R4-2304941 Discussion of triple beat rules for MSD analysis
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc132017657]Moderator: This contribution discusses triple beat MSD analysis and proposes to introduce related calculation table in TPs. Note that triple beat analysis cover 3 cluster UL (nXXA-nYY(2A)which has not been agreeed as a valid UL configuration so far)
Observation1: For the collision check we do not see the component carrier spacing in a non-contiguous UL intra-band CA considered so far in the frequency range check calculations.
[bookmark: _Toc132017658]Proposal 2: We encourage that both the minimum and the maximum component carrier separation is included in the frequency range check as we have shown to be important in [2]. 
Observation 2: The channel/PRB separation determines how the triple beat extends across the FDD RX band based on the separation between the CC’s/PRBs


Proposal 2: A similar table as shown in Table 4 (for CA_n7A_n40(2A)) must be used for triple beat analysis.
Proposal 3: The guidance for triple beat analysis shall be captured in TR 38.846 as given in the provided TP in section 4
Proposal 4: We capture the band group rules in the TR guidelines with the proposed frequency ranges of [1] so that triple beat analysis is not conducted when the two uplink bands of the analysis are not in same or adjacent band groups according to table 1.

	R4-2304558 Correction of error for flagging CA_n7B-n26A for triple beat issue
	Skyworks Solutions Inc.
	Proposal 1: a draft CR can be brought in RAN4#107 to correct the flagged error and re-instantiate the CA_n7B-n26A UL configuration for CA_n7B-n26(2A) as it is not subject to triple beat analysis since the two bands are not in adjacent band groups.
Proposal 2:
· Any addition of a new UL configuration for 2 band or 3 band combinations including and intra-band ULCA should not be introduced with a CR unless the cover page specifically points at these UL configurations and explain why IMD and/or Triple beat MSD analysis is not needed (non-simultaneous Tx-Rx, TDD-TDD case, non-adjacent band group…).
· A new template for band combination TP should address the intra-band ULCA related IMD and triple beat MSD analysis.

	R4-2305782 Issues with invalid 2UL-3CC UL configurations requests
	Skyworks Solutions Inc.

	Issues with 3 non-contiguous clusters for 3CC UL configuration
Proposal:
· Band combinations using these UL configurations should be changed to alternative 2UL/2CC or 1UL/2CC
· CA_n2(2A)-n7A modified to CA_n2A-n7A or CA_n2(2A)
· CA_n2(2A)-n41A modified to CA_n2A-n41A or CA_n2(2A)
· CA_n2(2A)-n71A modified to CA_n2A-n71A or CA_n2(2A)
· CA_n2A-n77(2A) modified to CA_n2A-n77A or CA_n77(2A)
· CA_n2A-n66(2A) modified to CA_n2A-n66A or CA_n66(2A)
· CA_n7(2A)-n78A modified to CA_n7A-n78A or CA_n7(2A)
· The WI and band combination spreadsheet is revised accordingly

	[bookmark: _Hlk132280157]R4-2305694 TP for 37.718-11-21 to update MSD values of DC_(n)3_n78
	Ericsson

	Moderator: proposed MSD revision is commented directly in the TP section
Based on the co-existence studies there is a need to define MSD values.  The same reasoning that was agreed for DC_66_(n)5AA (R4-2219703) is applied and an MSD value of 27dB is used.
Table 6.28.2.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	Band / Channel bandwidth / NRB / Duplex mode

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

	DC_(n)3AA-n78A
DC_(n)3AA-n78(2A)
	3
	1740
	5
	25
	1835
	31.9
	IMD24

	
	n3
	N/A
	5
	N/A
	1840
	27.0
	IMD24

	
	n78
	3575
	5
	25
	3575
	N/A
	N/A

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.






Open issues summary
 
Sub-topic 1-1
Sub-topic description: DC_3A-8B_n78A triple beat MSD to third band
Open issues and candidate options before meeting: MSD test point from R4-2305746 and Revision of R4-2305595 to capture agreements

Issue 1-1: DC_3A-8B_n78A triple beat MSD 
· Proposals
· proposed test point in R4-2305746 is evaluated for next meeting 
Table 1: Band 3 TB MSD test point proposal for DC_3A-8B_n78A
	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	
	3
	N/A
	5
	N/A
	1845
	[FFS]
	FDD
	IMD3

	DC_3A-8B_n78A
	8
	900
	10
	1 (RBSTART=20)
	945
	N/A
	FDD
	N/A

	
	
	910
	10
	1 (RBSTART=45)
	955
	N/A
	FDD
	N/A

	
	n78
	3660
	10
	25 (RBSTART=0)
	3660
	N/A
	TDD
	N/A


· Recommended WF
· Test point is confirmed by experts in round 1 and captured in TP revision
· If possible, an MSD value is proposed and verified next meeting

Sub-topic 1-2
Sub-topic description: 2UL 3CC with intra-band non-contiguous ULCA
Open issues and candidate options before meeting:
Validity of UL configurations with 3 separate clusters from R4-2305782
Proposals on triple beat evaluations from R4-2304941 at least for nXXA-nYYB/C (2 UL clusters) and depending on agreement for nXXA-nYY(2A) (3 UL clusters

Issue 1-2a: Validity of UL configurations with 3 UL clusters 
· Proposals
· Option 1: 3 UL cluster is not valid based on R17 agreements
· Option 2: 3 UL clusters are introduced in R18
· Recommended WF
· Discus 3 UL cluster validity and issues to introduce them to form a RAN4 position
· Moderator: this may need a formal decision in RAN as this is a new BC feature
· If decided invalid, proposals for removing UL configuration from R4-2305782 is followed:
· CA_n2(2A)-n7A modified to CA_n2A-n7A or CA_n2(2A)
· CA_n2(2A)-n41A modified to CA_n2A-n41A or CA_n2(2A)
· CA_n2(2A)-n71A modified to CA_n2A-n71A or CA_n2(2A)
· CA_n2A-n77(2A) modified to CA_n2A-n77A or CA_n77(2A)
· CA_n2A-n66(2A) modified to CA_n2A-n66A or CA_n66(2A)
· CA_n7(2A)-n78A modified to CA_n7A-n78A or CA_n7(2A)
· The WI and band combination spreadsheet is revised accordingly

Issue 1-2b: triple beat evaluation  
· Proposals
· Proposal 1: We encourage that both the minimum and the maximum component carrier separation is included in the frequency range check as we have shown to be important in [2]. 
· Proposal 2: A similar table as shown in Table 4 (for CA_n7A_n40(2A)) must be used for triple beat analysis.
· Proposal 3: The guidance for triple beat analysis shall be captured in TR 38.846 as given in the provided TP in section 4
· Proposal 4: We capture the band group rules in the TR guidelines with the proposed frequency ranges of [1] so that triple beat analysis is not conducted when the two uplink bands of the analysis are not in same or adjacent band groups according to table 1.
· Recommended WF
· Discus R4-2304941 inputs on triple beat evaluation equations, tables…at least for a generic triple beat 2 band and 3 band input to BC TPs
· Whether this applies to 3UL cluster cases depends on issue 1.2a

Sub-topic 1-3
Sub-topic description: Incorrect flagging CA_n7B-n26A for triple beat issue
Open issues and candidate options before meeting: proposals from R4-2304558

Issue 1-3: Incorrect flagging CA_n7B-n26A
· Proposals
· P1: draft CR can be brought in RAN4#107 to correct the flagged error and re-instantiate the CA_n7B-n26A UL configuration for CA_n7B-n26(2A) as it is not subject to triple beat analysis since the two bands are not in adjacent band groups.
· P2: Any addition of a new UL configuration for 2 band or 3 band combinations including and intra-band ULCA should not be introduced with a CR unless the cover page specifically points at these UL configurations and explain why IMD and/or Triple beat MSD analysis is not needed (non-simultaneous Tx-Rx, TDD-TDD case, non-adjacent band group…).
· P3: A new template for band combination TP should address the intra-band ULCA related IMD and triple beat MSD analysis.
· Recommended WF
· Correction of CA_n7B-n26A is agreed and draft CR will be written in this or next meeting
· P1 and P2 are discussed and agreements captured in a WF 

Companies views’ collection for 1st round 
Open issues 

Sub topic 1-1 DC_3A-8B_n78A
	Company
	Comments

	Nokia
	Ok with test point

	CHTTL
	Thank you skywork for the proposed test point, we are fine with it, and we are happy with the moderator’s arrangement.

	Apple
	The proposed TB configuration is very similar to DC_3A-8A_n78A where UL DC_8A_n78A IMD3 falls into B3 DL. The MSD value likely would be the same. We wonder if it is necessary to specify such test case as it looks to be a duplicate for verifying the same MSD mechanism.


 
Sub topic 1-2 2UL 3CC with intra-band non-contiguous ULCA
	Company
	Comments

	Skyworks
	1.2a In our understanding there is no RAN level agreement in R18 that introduces 3CC UL with 3 non-contiguous clusters. R17 agreement was that a maximum of two non contiguous UL clusters are allowed. 
1.2b initial triple beat equations was detecting triple beat and may still be the better way to detect for both contiguous and non contiguous ULCA in second band. It is also unclear what minimum separation should be used: for contiguous CC it would be the inter-CC guardband and for NC is it 5MHz or any gap> default inter CC GB? In our view CA_n7A_n40(2A) is not a valid example as this is 3 non-contiguous clusters and is not applicable in R18 to our knowledge. Although we recognize the proposed analysis is valid (may need a bit of cleanup) we do not think it is appropriate to introduce this for now. Especially this most likely create a number of 2 band and 3 band MSD as the minimum gap is 5MHz (I guess) and the maximum is the UL band up to the maximum of NC ULCA separation class of 600MHz.

	Nokia
	1.2a. Option 2. We are fine to discuss but these cases are already in spec?
1.2b. Ok with WF to further discuss.

	Apple
	Thanks to Nokia for providing the TB analysis. We share the same view with Skyworks that the 3-cluster UL configuration would be restricted without RAN level supervision.  


 
Sub topic 1-3 Incorrect flagging CA_n7B-n26A
	Company
	Comments

	XXX Skyworks
	Again we apologize for the incorrect flagging and will bring correction at next meeting or this meeting if draft CR is allowed and agreed in this thread.


 
CRs/TPs comments collection
 
	CR/TP number
	Comments collection

	R4-2305595 TP for TR 37.718-21-11: support of DC_3A_8B_n78A, DC_3A-3A_8B_n78A with UL DC_8B_n78A
	Skyworks: This TP could be revised to include the MSD test point proposed in issue 1-1.

	
	Company B

	
	Apple: As we commented above this TB test configuration may not be necessary.

	R4-2305694 TP for 37.718-11-21 to update MSD values of DC_(n)3_n78
	Skyworks: we are OK with this test point.

	
	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 #1-1 DC_3A-8B_n78A
	Tentative agreements: Proposed test point in R4-2305746 can be used in a revision of and evaluated for next meeting in this AI. This triple beat could be compared with IMD3 of DC_3A-8A_n78A to decide if both tests are needed. The MSD can anyhow be capture in the TR and depending on evaluation added in the spec or not. 
Candidate options:
Recommendations for 2nd round:
Proposed MSD test point is captured in a Revision of R4-2305595 and MSD value is evaluated for next meeting

	Sub-topic #1-2 3CC with intra-band non-contiguous ULCA
	Tentative agreements: 2UL 3CC with 3 non-contiguous UL  cluster is not a valid UL configuration with current RAN4 and RAN agreements and to our knowledge there is no such UL configuration in the specification (2UL 3CC with 2 contiguous CCs and non-contiguous UL allocation is already covered if this is the intend of the proposal). In order to enable this type of combinations a RAN level agreement is needed and such generic specification framework cannot be covered in basket WI.
Candidate options:
Recommendations for 2nd round:
Related combinations should at least be put on hold until a RAN level decision agrees to introduce this new feature in R18 and , new feature cannot be introduced via a basket request
Round2 discusses how to handle this type of 3 cluster UL and makes sure none are in spec yet (if it is, it was via a CR or block approval which should not introduce new UL configuration of this type) and this is captured in a WF

	Sub-topic #1-3 Incorrect flagging CA_n7B-n26A
	Tentative agreements: Correction proposed is needed
Candidate options:
Recommendations for 2nd round:
A draft CR is requested to do the correction to be reviewed in Rd2




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  

	R4-2305595 TP for TR 37.718-21-11: support of DC_3A_8B_n78A, DC_3A-3A_8B_n78A with UL DC_8B_n78A
	To be revised to capture MSD test point from R4-2305746, a further revision will be needed once MSD value is agreed

	R4-2305694 TP for 37.718-11-21 to update MSD values of DC_(n)3_n78
	Agreeable after the proposed MSD was reviewed by experts



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 #2: Inputs to band combination specification: NE-DC with single switched UL only, BCS4 and 5
 . 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305370 Addition of FR1 inter-band BCS 4 and 5
	Huawei, HiSilicon, CATT
	Moderator: Draft CR to R18 that introduces BS4/5 for following 2 band DL/UL configurations [highest power class], DL/UL configurations to be checked in bold.
It is unclear why configurations points at all channels BW including when this should be a BCS4/5 intra band configuration:
CA_n1A-n77A/CA_n1A-n77A; CA_n1A-n77(2A)/CA_n1A-n77A
CA_n1A-n78A/n1[2], n78[2], CA_n1A-n78A[2]; CA_n1A-n78(2A)/ CA_n78(2A), CA_n1A-n78A; CA_n1A-n78C/CA_n78C, CA_n1A-n78A
CA_n1A-n79A/CA_n1A-n79A; CA_n1A-n79C/CA_n1A-n79A; CA_n1(2A)-n79A/-; CA_n1(2A)-n79C/-
CA_n3A-n41A/n41[2], CA_n3A-n41A[2]; CA_n3A-n41(2A)/CA_n3A-n41A; CA_n3A-n41C/CA_n41C, CA_n3A-n41A
CA_n3A-n77A/CA_n3A-n77A; CA_n3A-n77(2A)/CA_n77(2A); CA_n3A-n77A; CA_n3A-n77(3A)/CA_n3A-n77A
CA_n3A-n78A/n3[2]n78[2], CA_n3A-n78A[2]; CA_n3A-n78C/CA_n78C, CA_n3A-n78A; CA_n3A-n78(2A)/CA_n3A-n78A, CA_n78(2A)
CA_n3A-n79A/CA_n3A-n79A; CA_n3A-n79C/CA_n79C, CA_n3A-n79A; CA_n3(2A)-n79C/CA_n3A-n79A; CA_n3B-n79A/-; CA_n3B-n79C/-
CA_n5A-n77A/n77[1.5], CA_n5A-n77A[2]; CA_n5A-n77(2A), n77[2],CA_n5A-n77A[2],CA_n77(2A)
CA_n5A-n78A/n78[2], CA_n5A-n78A[2]; CA_n5A-n78(2A)/CA_n5A-n78A; CA_n5A-n78C/CA_n5A-n78A
CA_n5A-n79A/CA_n5A-n79A; CA_n5A-n79C/CA_n5A-n79A
CA_n7A-n78A/n78[2], CA_n7A-n78A[2]; CA_n7A-n78(2A)/CA_n78(2A),CA_n7A-n78A; CA_n7(2A)-n78A/CA_n7A-n78A; CA_n7(2A)-n78(2A)/CA_n7A-n78A
CA_n7A-n79A/-; CA_n7A-n79C/-
CA_n8A-n78A/CA_n8A-n78A
CA_n28A-n41A/n41[2], CA_n28A-n41A[2]; CA_n28A-n41C/CA_n28A-n41A,CA_n41C
CA_n28A-n77A/CA_n28A-n77A; CA_n28A-n77(2A)	/CA_n77(2A), CA_n28A-n77A; CA_n28A-n77(3A)/CA_n28A-n77A
CA_n28A-n78A/n78[2], CA_n28A-n78A[2]; CA_n28A-n78(2A)/CA_n78(2A),CA_n28A-n78A
CA_n28A-n79A/n79[2], CA_n28A-n79A[2]; CA_n28A-n79C/CA_n79C
CA_n38A-n78A/CA_n38A-n78A; CA_n38A-n78(2A)/CA_n38A-n78A; CA_n38A-n79A/-; CA_n38A-n79C/-
CA_n40A-n41A/n41[2], CA_n40A-n41A[2]; CA_n40A-n41C/CA_n41C, CA_n40A-n41A
CA_n40A-n78A/CA_n40A-n78A; CA_n40A-n78(2A)/CA_n40A-n78A, CA_n40B-n78(2A)/CA_n40A-n78A
CA_n41A-n77(3A)/CA_n41A-n77A; CA_n41A-n77C	/CA_n41A-n77A
CA_n41A-n78A/CA_n41A-n78A; CA_n41A-n78(2A)/CA_n41A-n78A; CA_n41A-n78C/CA_n41A-n78A
CA_n41A-n79A/n41[2], n79[2], CA_n41A-n79A[2]; CA_n41C-n79A/CA_n41A-n79A, CA_n41C
CA_n75A-n78(2A)/-
CA_n78A-n79A/n78A[1.5], n79A[1.5], CA_n78A-n79A; CA_n78A-n79C/-; CA_n78(2A)-n79A/CA_n78A-n79A
CA_n78A-n92A/CA_n78A-n92A; CA_n78(2A)-n92A	/CA_n78A-n92A

	R4-2305371 Addition of FR1 intra-band BCS 4 and 5
	Huawei, HiSilicon, CATT
	Moderator: Draft CR to R18 that introduces BS4/5 for following intra-band DL/UL configurations [highest power class]. Since these are TDD-TDD cases there should be no issues, the TP can be reviewed directly in the TP section
CA_n41B/CA_n41B; CA_n77C/CA_n77C; CA_n77D/-; CA_n78C/CA_n78C; CA_n77D/-; CA_n78C/CA_n78C; CA_n78D/-; CA_n79C/CA_n79C; CA_n79D/-
CA_n77(3A)/-; CA_n78(2A)/n78[1.5], CA_n78(2A)

	R4-2305597 Discussion on the remaining Tx requirement for intra-band contiguous NE-DC band combinations that support single switched UL only in Rel.18
	CHTTL
	Moderator: Discussion on the missing NEDC power configuration aspects => R4-2305598 draft CR can be reviewed and commented directly.
Proposal 1: Specify the PCMAX_ E-UTRA,c and PCMAX,f,c,NR in the configured output power requirement for intra-band contiguous NE-DC that supports single switched UL only, with ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA included in the PCMAX equations.
The description for ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA is proposed below:
-	ΔPPowerClass,NE-DC = 3 dB for a power class 2 capable NE-DC UE when requirements of default power class had been applied as specified in sub-clause 6.2B.1; otherwise ΔPPowerClass,NE-DC = 0 dB;
-	ΔPPowerClass,NR is 3 dB or 0 dB according to clause 6.2.4 of TS 38.101-1 [2] for a UE that supports power class 2 in the NR band of the EN-DC combination as defined in clause 6.2.1 of TS 38.101-1 [2];
-	ΔPPowerClass,E-UTRA is 3 dB or 0 dB according to clause 6.2.5 of TS 36.101 [4] for a UE that supports power class 2 in the E-UTRA band of the EN-DC combination as defined in clause 6.2.2 of TS 36.101 [4];
Proposal 2: Apply the same switching requirements as intra-band EN-DC with and without dual PA capability for intra-band NE-DC.
Proposal 3: Encourage companies to review the draft CR in R4-230xxxx.

	R4-2305598 draft CR for missing Tx requirement for intra-band contiguous NE-DC with single switched UL only
	CHTTL, SGS Wireless
	Moderator: Draft CR associate with R4-2305597 => comment directly in the TP/CR section


	R4-2304942 TP to TR 38.718-01-01 Addition of UE co-existence studies for FDD with 2 Uplink in Intra-Band CA
	Nokia, Nokia Shanghai Bell
	Moderator: moved from basket to this thread for experts review
Adding IMD calculation table for intra band ULCA 2CC


	R4-2304943 TP to TR 38.718-02-01 Addition of UE co-existence studies for 2 Uplink in one Intra-Band CA
	Nokia, Nokia Shanghai Bell
	Moderator: moved from basket to this thread for experts review

	R4-2304944 TP to TR 38.846 to add guidance on Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	Nokia, Nokia Shanghai Bell
	Moderator: moved from basket to this thread for experts review

	R4-2305444 Discussion on the note for delta_Tib and delta_Rib in TR37.718-00-00
	Huawei, HiSilicon
	Moderator: moved from basket [103] to this thread for experts review in round 2

	R4-2305445 TP for TR 37.718-00-00: correction on the Note for delta_Tib and delta_Rib
	Huawei, HiSilicon
	Moderator: moved from basket [103] to this thread for experts review in round 2



Open issues summary
 
Sub-topic 2-1
Sub-topic description: BCS4/5 for 2 band inter-band BC
Open issues and candidate options before meeting:
It is unclear if BCS4/5 introduces:
· new smallest CBW => MSD update for victim band in all cases and aggressor for Harmonic, harmonic mixing, IMDs
· new largest CBW => MSD update for cross-band aggressor

Issue 2-1: BCS4/5 for inter-band BC
· Proposals
· Inter-band BCS4-5 in R4-2305370 are introduced
· Recommended WF
· Impact on inter-band MSD due to new smallest or largest CBW must be checked
· Moderator: 
· The TP needs revision anyhow because configuration for cases with intra-band CA are wrong (points to all CBW instead of BCS4/5 of intra-band constituent)
· TP is commented directly in the TP section

Sub-topic 2-2
[bookmark: _Hlk132281771]Sub-topic description: Corrections for missing requirements for NEDC
Open issues and candidate options before meeting: Correct PCmax equations and only switched UL for NEDC\

Issue 2-2: missing requirements for NEDC
· Proposals
· Proposal 1: Specify the PCMAX_ E-UTRA,c and PCMAX,f,c,NR in the configured output power requirement for intra-band contiguous NE-DC that supports single switched UL only, with ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA included in the PCMAX equations.
· Proposal 2: Apply the same switching requirements as intra-band EN-DC with and without dual PA capability for intra-band NE-DC.
· Recommended WF
· Discuss the proposals above that seem reasonable in round 1
· Review the associated CR in TP/CR section

Sub-topic 2-3
Sub-topic description: Addition to band combination TP to TR templates for IMD from intra-band ULCA calculations
Open issues and candidate options before meeting: Review proposed table and agree them

Issue 2-3a: Template for intra-band NC ULCA for FDD TP to TR 38.718.01-01 
· Proposals
· Template with IMD calculation table
· Recommended WF
· Review the table and valid IMD orders. Frequency ranges, contiguous/non-contiguous intra-band ULCA
· Revise TP according to agreements

Issue 2-3b: Template for 2 band UL with 2CC Intra-Band ULCA TP to TR 38.718-02-01  
· Proposals
· Template with IMD calculation table
· Recommended WF
· Review the table and valid IMD orders. Frequency ranges, contiguous/non-contiguous intra-band ULCA
· Revise TP according to agreements

Issue 2-3c: Uplink Intra-Band CA with two UL transmissions TP to TR 38.846
· Proposals
· Guidelines and Template with calculation table for intra-band UL CA IMDs
· Recommended WF
· Review the table and valid IMD orders. Frequency ranges, contiguous/non-contiguous intra-band ULCA
· Revise TP according to agreements

Companies views’ collection for 1st round 
Open issues 
 .
Sub topic 2-1 BCS4/5 for inter-band BC
	Company
	Comments

	Skyworks
	there are cases with new largest channel CBW introduced (at least for n1) but we did not have time to check if cross-band MSD may be impacted. More time is needed to check but this shows that BCS4/5 cannot be added blindly with a CR when it affects the UL configurations. Proponent should try to clear those

	Nokia
	Ok with WF. We are wondering if the AI is correct.

	Skyworks
	A quick check indicates that at least one new lowest CBW is introduced for band n79 in CA_n78-n79 with BCS4/5 request. Band n79 cross-band isolation MSD analysis is needed.

	AT&T
	We agree with Skyworks that BCS4/5 cannot always be added with draftCR. At a minimum, the MSD analysis is not complete for the higher channel BW for NR Band n5 for BCS 4 and BCS 5. MSD is only covered for 5, 10, 15, and 20 MHz. The BCS 4 and BCS 5 combinations with Band n5 should be provided in a TP.

	ZTE2
	We pointed this issue before, since due to new smallest or largest BW for the constitute band would be supported by BCS4/5. But we think the MSD works should be after the new channel BWs are added to the constitute band in the new channel BW WID.

	Huawei
	Thanks for the comments. 

For band n1 comment, we only provide the configurations for CA_n1-n77/CA_n1-n78/CA_n1-n79. Since these band combinations don’t have MSD due to cross band isolation, I don’t think band n1 supporting 50MHz is a matter. The only issue is the MSD due to harmonic for CA_n1-n77, I think current requirements are general enough to supporting BCS4 and BCS5.

For CA_n78-n79, I’m OK to withdraw this combo and further check the potential cross-band isolation issue in next meeting.

For band n5 comment, we only provide the configurations for CA_n5-n77/CA_n5-n78/CA_n5-n79. Since these band combinations don’t have MSD due to cross band isolation, I don’t think band n5 supporting 10/15/20MHz is a matter. The only issue is the MSD due to harmonic mixing for CA_n5-n77. Maybe we can withdraw CA_n5-n77, but consider CA_n5-n78/CA_n5-n79 in this meeting.

To ZTE, in last RAN plenary meeting, I think the new channel bandwidth WID has been updated to include such objective as you proposed.

We are ok for companies to have more time to review.

Either a WF or revised draft CR is OK for me in this meeting.



 Sub topic 2-2 missing requirements for NEDC
	Company
	Comments

	Skyworks
	We agree that like for any other aspects, the NE-DC version of a band combination should be consistent with the ENDC case and thus; Switched UL only requirement should be inherited from ENDC to the NEDC case.
We also support adapting the PCmax equations but need more time to review.

	ZTE2
	NEDC combination have already been introduced for a long time, not sure which releases are proper to add the missing requirements?

	CHTTL
	We are ok for companies to have more time to review. Please help to check the content, thanks!
To ZTE2, I am nor sure if you have time to check the content or not, but this is specific for intra-band  contiguous NE-DC, the first combo was introduced in Rel.18…

	ZTE3
	Thanks CHTTL for the clarification. We are ok that it is only for R18.


 Sub topic 2-3 TP to TR templates for IMD from intra-band ULCA calculations
	Company
	Comments

	Skyworks
	We support the effort to introduce the templates for these types of analysis. So hope that the below comments are not seen as criticizing. We will do our best to help with creating those templates. So may be we work on the TP directly or gather inputs in a WF.
Issue 2.3a in the title it says 2UL but in my view this is for 1UL 2CC and should be part of the 1UL section after 1UL 1CC (harmonic, harmonic mixing, cross band) then 1UL 2CC. for 1 band NC ULCA, we have looked at up to IMD7 for odd orders but only IMD2 (but can’t affect any band so far) and IMD4 for even order. Some explanation needed for the table header. May be the table only covers odd order + IMD4
Min channel separation: should it be the min channel BW of the band? Max channel separation (it is max of band BW and BW separation class). I would recommend to copy the agreed equations anyhow. And some text on how to detect issues would be needed. For REFSENS adding the IMD table template would be useful. 
It may be feasible to have a single table for both contiguous and non contiguous ULCA where only the mins and max would be different and could be part of a variable definition section. I would change 2UL to 1UL 2CC. note that for contiguous ULCA we check up to IMD9 (especially if NS04) but would remove any even order >4
Issue 2.3b in our view it belongs to the 1UL section of a two band TP but 1UL with 2CC. Similar comments than above. This will allow to have in the 2UL section a 2UL 3CC for triple beat. 
Issue 2.3c suggest to merge contiguous and non contiguous cases and clarify what min separation is:
Inter-CC gap for contiguous, lowest CBW for non contiguous? and for max separation: max aggBW of BCSs or band BW for contiguous, max separation BW of BCSs or band BW for NC.

	Nokia
	Issue 2.3a: Ok with WF
Issue 2.3b: Ok with WF
Issue 2.3c: Ok with WF

	ZTE2
	Issue 2.3b:
Section 5.x.2 is for 2 bands UL specific issue, which is UL CCs belong to 2 bands, not for 1 band. So the template table for 1 band with 2UL CC(i.e. intra-band CA) should not be included in section 5.x.2. If in future, the TB IMD caused by 2 bands with 3UL CC, then such template can be included in section 5.x.2.




CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2305371 Addition of FR1 intra-band BCS 4 and 5
	Skyworks: after checking: OK BCS4/5 no new max aggregated BW with A-MPR. Should be OK

	
	Company B

	
	

	R4-2305370 Addition of FR1 inter-band BCS 4 and 5
	Moderator: The TP needs revision anyhow because configuration for cases with intra-band CA are wrong (points to all CBW instead of BCS4/5 of intra-band constituent)

	
	Ericsson: We agree with the moderator comment above. BCS 4 and 5 for the (2A) part of a combination cannot be introduced by reference to table 5.3.5-1, instead it must be introduced with a reference to an Intra-band combination in Table 5.5A.2-1.

This TP could have been submitted as a normal block-approval TP in the Intra-band agenda item.

	
	Skyworks: there are cases with new largest channel CBW introduced (at least for n1) but we did not have time to check if cross-band MSD may be impacted. More time is needed to check but this shows that BCS4/5 cannot be added blindly with a CR when it affects the UL configurations.
Skyworks: see topic 2-1 comment. At least one cross-band MSD analysis is needed due to new lowest band n79 CBW introduced with BCS4/5 for CA_n78-n79.

	
	AT&T: See comments for Sub-topic 2-1. At least the band combinations with n5 should be removed since MSD impact for 25MHz CBW is not defined.

	R4-2305598 draft CR for missing Tx requirement for intra-band contiguous NE-DC with single switched UL only
	Skyworks: OK with the sections introduced but need more time to crosscheck PCmax equations

	
	Company B

	
	

	R4-2304942 TP to TR 38.718-01-01 Addition of UE co-existence studies for FDD with 2 Uplink in Intra-Band CA
	Ericsson: We are ok with this guidance for non-contiguous UL based on previous agreements. But are are not sure why contiguous UL is also included in this guidance. We think this need to be discussed further.

	
	Skyworks see comments in comment section

	
	Nokia: To Ericsson because there can be non-contiguous UL resource allocation inside contiguous UL CA.

	R4-2304943 TP to TR 38.718-02-01 Addition of UE co-existence studies for 2 Uplink in one Intra-Band CA
	 Ericsson: We are ok with this guidance for non-contiguous UL based on previous agreements. But are are not sure why contiguous UL is also included in this guidance. We think this need to be discussed further.

	
	Skyworks see comments in comment section

	
	Nokia: To Ericsson because there can be non-contiguous UL resource allocation inside contiguous UL CA.

	R4-2304944 TP to TR 38.846 to add guidance on Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	Ericsson: We are ok with this guidance for non-contiguous UL based on previous agreements. But are are not sure why contiguous UL is also included in this guidance. We think this need to be discussed further.

	
	ZTE:  We are ok to capture the agreed guidelines into TR 38.846. However, the TP is not very clear to us such as what ‘Channel BW’, ‘Minimum channel separation’ and ‘Maximum channel separation’ refer to. It is suggested to add some wording to explain for this. Furthermore, it seems there are some typos in the table for the expressions as highlighted in yellow as below, ‘fU1L’ or ‘fUL1’?

[image: ]


	
	Skyworks see comments in comment section

	
	Nokia: To Ericsson because there can be non-contiguous UL resource allocation inside contiguous UL CA.
To ZTE we can make a revision to make TP better.

	
	Skyworks: If a revision is planned in round 2, it may be good to copy the definitions of the variables used in these equations from R4-2300413.



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
BCS4/5 for inter-band BC
	Tentative agreements:
There is a consensus that some BCS4/5 cases have potential new MSDissues due to new largest or smallest BW, further review is needed to identify those , remove them from draft CR and then treat them with TPs in the future
Revision is also needed for wrong configurations (bands instead of CA)
Candidate options:
Recommendations for 2nd round:
Revise the Draft CR and remove identified cases with new MSD issues, correct configurations

	Sub-topic
#2-2
missing requirements for NEDC
	Tentative agreements:
There is a consensus that additional requirements are needed for NEDC with new R18 combos.
Candidate options:
Recommendations for 2nd round:
More time needed to review the PCmax, A revision is asked in case it is needed

	Sub-topic
#2-2
TP to TR templates for IMD from intra-band ULCA
	Tentative agreements:
In all 3 sub-topic it is recognized that the intent of the TPs are good. However, a number of details need clarifications: IMD orders, exact clause/nb of UL, name (nbUL and nbCC), valid cases, equations, parameter definition that seem difficul to finalize in this e-meeting and revise the TPs
Candidate options:
Recommendations for 2nd round:
All 3 TPs are postponed and a way forward is given to the proponent company to collect agreements, modifications and open points.



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  

	R4-2305370 Addition of FR1 inter-band BCS 4 and
	To be revised
Revise the Draft CR and remove identified cases with new MSD issues, correct configurations

	R4-2305371 Addition of FR1 intra-band BCS 4 and 5
	Agreeable after review of potential new MSD from BCS4/5

	R4-2305598 draft CR for missing Tx requirement for intra-band contiguous NE-DC with single switched UL only
	To be revised
Revision is requested in case the further review of the PCmax aspects need modifications

	R4-2304942 TP to TR 38.718-01-01 Addition of UE co-existence studies for FDD with 2 Uplink in Intra-Band CA
	To be postponed
A WF will collect the agreements, proposals, open issues in view of bringing the modified TPs at next meeting  

	R4-2304943 TP to TR 38.718-02-01 Addition of UE co-existence studies for 2 Uplink in one Intra-Band CA
	To be postponed
A WF will collect the agreements, proposals, open issues in view of bringing the modified TPs at next meeting  

	R4-2304944 TP to TR 38.846 to add guidance on Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	To be postponed
A WF will collect the agreements, proposals, open issues in view of bringing the modified TPs at next meeting  



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: LBLB combinations
 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304957 Discussion on addition of CA_n71-n85
	Nokia, T-Mobile USA
	Proposal 1: The design aspects of the proposed triplexers for two-antenna architecture are to be clarified. 
Proposal 2: A trade-off analysis between TX insertion loss and the attenuation level of victim RX band is needed for the decision on the specification of maximum sensitivity degradation. 
Proposal 3: Additional attenuation in duplexers at the upper side of the n71 TX filter and the lower side of the n85 TX filter is needed. Considering the effort of redesigning the duplexer, the alternative may be using the matching proposed in section 2.1, since the filters can be re-used taking that approach.
Proposed MSDs and average values are presented in Table 2 and 3: 
Table 2: MSD averaging for CA_n71-n85 (n71 is UL)
	Company
	MSD [dB]
	MSD [W]
	
	Considered Proposals
	Average  [W]
	Average [dB]

	Murata
	P1
	8,5
	0,007079
	
	P1, P2, P3, P4
	0,00948
	9,77

	Qualcomm
	P2
	7,6
	0,005754
	
	P1, P2, P3
	0,012274
	10,89

	Skyworks
	P3
	13,8
	0,023988
	
	P1, P2
	0,006417
	8,07

	Nokia
	P4
	0,4
	0,001096
	
	
	
	



Table 2: MSD averaging for CA_n71-n85 (n85 is UL) (moderator: I assume this is Table 3)
	Company
	MSD [dB]
	MSD [W]
	
	Considered Proposals
	Average  [W]
	Average  [dB]

	Murata
	P1
	4,5
	0,002818
	
	P1, P2, P3, P4
	0,001649
	2,17

	Qualcomm
	P2
	2,5
	0,001778
	
	P1, P2, P3
	0,001865
	2,71

	Skyworks
	P3
	0
	0,001
	
	P1, P2
	0,002298
	3,61

	Nokia
	P4
	0
	0,001
	
	
	
	




Based on the presented values is it suggested to agree MSD as 9.7 for CA_n71-n85 (n71 is UL) and 2.1 for CA_n71-n85 (n85 is UL).
Proposal 5: Agree on the TP as given in section 5.

	R4-2304580 Changes in MSD test point and architecture discussion for CA_n71-n85 DC_12_n71 and DC_71_n12
	Skyworks Solutions Inc.
	Proposal on handling new largest UL CBW for n71:
· Once the n71 symmetrical UL/DL CBW single band work is finalized, potential new MSD test points and values should be assessed for CA_n71-n85, DC_12A_n71A and DC_13A_n71A
· The work should be done the within the “new CBW for existing band” WI to complete band n71 new CBW
· The CA_n71-n85 and DC_12_n71 cross-band MSD should be re-evaluated for the new largest UL CBW of 30MHz. In the meantime, work on CA_n71-n85 is postponed.
· The DC_71_n12 still uses 20MHz UL and can be finalized based on proposals for DC_12-n71 with 20MHz UL 
· FFS on how to deal with the legacy and new cross-band MSD requirement for the impacted band combinations.
Proposal on architecture and MSD for CA_n71-n85, DC_12_n71, CA_n12-n71 and CA_71_n12
· MSD evaluation is based on realistic implementation in terms of size, cost and performance using a dual-triplexer approach as evaluated by all RF front end manufacturers
· Significant MSD is expected for Bands n85 and n12 when victim of n71 UL and zero MSD is unrealistic for 20MHz UL and even more so for 30MHz UL. Co-banding of n71 and n105 should also be considered.
· 0dB MSD is unrealistic as for the equivalent IMDs the band n71 REFSENS already shows de-sense with a larger DL CBW and improved TxRX isolation of 55dB
· For n71 MSD due to Bands n85 or n12 15MHz UL interference, a lower MSD can be expected. 

Proposal on DC_71_n12 cross-band MSD: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
Table 4: 1UL cross band MSDs
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	71
	n12
	688
	20
	15
	25 (RBstart=81)
	731.5
	5
	12.1
	ACLR2



Proposal on CA_n12-n71 Delta T and Delta R: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
Table 5: Delta T and Delta R proposals for CA_n12-n71
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	n71
	1
	1

	n12
	0.8
	0.8



Proposal on CA_n12-n71 cross-band MSD: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
Table 6: 1UL cross band MSDs
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n12
	688
	20
	15
	25 (RBstart=81)
	731.5
	5
	12.1
	ACLR2




	R4-2304341 MSD requirements for CA_n71A-n85A
	Apple
	Proposal: Table 3-1 shows our proposed value for the n5 MSD for CA_n5n71A-n85A combination.

	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.5
	ACLR2

	n85
	n71
	705.5
	20
	15
	20 (RBstart=0)
	649.5
	5
	4.1
	ACLR4



Table 3-1: MSD due to cross band isolation for the CA_71A-85A combination


	R4-2304749 TP for TR 38.718-02-01 to include CA_n5A-n71A
	Ericsson, Rogers
	Moderator: moved from 104 as it is LBLB. Request is 2UL but in this thread we can only cover 1UL: check revised TP is available in Draft folder:Rev1_R4-2304749
Please comment in the TP section



Open issues summary
 
Sub-topic 3-1
Sub-topic description: CA_n71-n85 update of MSD test point due to new largest UL CBW
Open issues and candidate options before meeting:
New max CBW for n71 changes the worst case cross band for n71-n85 (BCS4/5) and DC_12-n71 (all CBW apply)

Issue 3-1: new largest UL CBW MSD
· Proposals
· Option 1: cross band MSD test point is based on new 30MHz n71 UL CBW only
· Option 2: two cross-band MSD test points: one with 30MHz n71 UL CBW and another with 20MHz n71 UL CBW
· Recommended WF
· To be discussed in round 1
· New 30MHz MSD test point is agreed in round 1 and 2
· 30MHz cross band MSD finalization is postponed after the completion of n71 new CBW: PC3 and PC2 REFSENS + NS35 A-MPR
· All agreements are captured in a way forward

Sub-topic 3-2
Sub-topic description: candidate architecture for CA_n71-n85
Open issues and candidate options before meeting:
All 3 RFFE (P1, P2, P3) companies have provided MSD evaluation based on triplexer approach agreed in WF and show significant MSD for n85 with n71 20MHz UL and lower MSD for n71 with n85 15MHz UL
Network vendor and Operator suggest a cascaded diplexer-(duplexer+diversity filter) and claim 0dB MSD. RFFE vendors challenge this approach in terms of IL (delta T and delta R), cost/size and implementation choice (isolation number)

[bookmark: _Hlk132289364]Issue 3-2: candidate architecture for CA_n71-n85
· Proposals
· Option 1: MSD is based on averaging triplexer based proposed MSD (P1,P2,P3 from R4-2304957 if 20MHz UL MSD is agreed in 3.1)
· Additional input from Apple is considered on top of 
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.5
	ACLR2

	n85
	n71
	705.5
	20
	15
	20 (RBstart=0)
	649.5
	5
	4.1
	ACLR4


· Option 2: MSD is based on averaging all architectures (P1,P2,P3,P4 from R4-2304957 if 20MHz UL MSD is agreed in 3.1) and Delta T and delta R are increased to accommodate cascaded diplexer-(duplexer+diversity filter) cascaded loss, and higher loss for higher isolation
· The architecture choice is also valid for 30MHz UL case
· Recommended WF
· Discuss if cascaded diplexer-(duplexer+diversity filter) is a realistic implementation choice
· Agree delta T and delta R to accommodate the chosen architecture(s)
· If 20MHz UL MSD test point is kept, capture MSD in a WF based on averaging the validated architecture(s)
· Additional input from Apple is considered

Sub-topic 3-3
[bookmark: _Hlk132289187]Sub-topic description finalize MSD for DC_71-n12
Open issues and candidate options before meeting:
DC_71-n12 was on hold due to lack of agreement on CA_n71-n85, since band n71 UL worst case CBW is no longer the same there is no reason to tie the two cases

Issue 3-3: finalize MSD for DC_71-n12
· Proposals
· Proposal on DC_71_n12 cross-band MSD: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	71
	n12
	688
	20
	15
	25 (RBstart=81)
	731.5
	5
	12.1
	ACLR2


· Recommended WF
· DC_71-n12 MSD from band 71 UL is agreed
· Whether 71 MSD due to 15MHz n12 UL is needed is discussed
· 
Sub-topic 3-4
Sub-topic description finalize MSD for CA_n12-n71
Open issues and candidate options before meeting:
CA_n12-n71 was on hold due to lack of agreement on CA_n71-n85, since CA_n12-n71 is not BCS4/5 20MHz max UL CBW is still valid and no longer the same than n71 there is no reason to tie the two cases

Issue 3-4: finalize Delta T and Delta R and MSD for CA_n12-n71
· Proposals
· Proposal on CA_n12-n71 Delta T and Delta R: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	n71
	1
	1

	n12
	0.8
	0.8


· Proposal on CA_n12-n71 cross-band MSD: Based on cross-band MSD for 20MHz UL for DC_12_n71 in [2]
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n12
	688
	20
	15
	25 (RBstart=81)
	731.5
	5
	12.1
	ACLR2


· Recommended WF
· CA_n12-n71 MSD from band 71 UL is agreed
· Whether n71 MSD due to 15MHz n12 UL is needed is discussed

Companies views’ collection for 1st round 
Open issues 

Sub topic 3-1 new largest UL CBW MSD 
	Company
	Comments

	Qualcomm
	This is quite challenging topic overall. 

We are inclined towards specifying only one test point. 
A question to T-Mobile (proponent operator): Would you prefer 20MHz or 30MHz to be used as the test point? Basically the MSD would be larger with 30MHz case, but on the other hand having test point with 20MHz would have it’s benefits as well.


	T-Mobile USA
	Since 30 MHz would be an optional channel BW in Rel-18, we think it would be best to keep the 20 MHz test point if we can only have one. 

	Skyworks
	How do we treat this as for R18, 30MHz is optional but I guess UE can implement it and then in R19 it becomes mandatory and thus it should be the MSD test point but we need to analyze it now. May be there are options where the MSD table is with the 20MHz UL and we have Notes for the 30MHz UL saying that symmetrical UL/DL is optional with BCS4/5 in the current release with the MSD values in the NOTE. At least we have this recorded for when this become mandatory and UE implementing the option now the degradation (it may be a difficult choice to support largest BW). In any case we do not think that CA_n71-n85 can be completed without agreeing the 30MHz UL MSD case.

	Nokia
	OK with WF but we should keep the current test point.


 
Sub topic 3-2 candidate architecture for CA_n71-n85
	Company
	Comments

	Qualcomm
	Option 1. 
We don’t see it realistic to consider cascaded diplexer+DPX in MSD analysis, as it is not feasible solution. Today, every RFFE company and OEM pay very much attention to minimizing IL as having an additional component burdening TX7RX IL in both CA and non-CA mode is not possible, and hence should not be used to drive down the MSD numbers. Instead, we are open to discuss some kind of compromise in the MSD numbers, but based on assuming cascaded diplexer+DPX being feasible.

	Skyworks
	Option 1 and Apple’s input can be added in the averaging: we don’t see that the diplexer approach proposed can reach higher isolation numbers than a triplexer, the suggested better slopes means more poles => more size/cost and IL. To reach better isolation numbers, the in band IL will increase significantly beyond the proposed DeltaT and Delta R and significantly impair the single band performance. RFFE companies spend a lot of effort in supporting multiple band combinations with minimum impact on size cost and performance degradation of the single band operation. Average would then be: 9.6dB for the higher MSD and 2.8dB for the lower MSD

	Nokia
	Regarding Option 2: The name of “cascaded diplexer-(duplexer+diversity filter)” is not very clear and is not used in the Nokia document. It can be called “modified phase combining with lowpass filter in triplexer” (figure 4, R4-2304957). It is based on phase combining the filters, but with optimizing the combination of the three filters altogether with a low-pass filter to result in a higher isolation into the other band. Another approach is additional attenuation in duplexers at the upper side of the n71 TX filter and the lower side of the n85 TX filter (figure 5, R4-2304957). 
We believe that the effort from RFFE vendors to challenge these approaches in terms of IL (delta T and delta R) is a reasonable approach. 
However, If option 2 is not accepted, then we suggest an option 3 as averaging:
   
Option 3: 
Since we have now 4 proposals without Nokia’s above option 2, i.e. (P1, P2, P3, P5), and three of them are very well aligned (P1, P2, P5) and at the same time proposal from P3 is far from the three aligned proposals, we see it reasonable to exclude the outlier and define requirements based on average of three aligned results (P1, P2, P5). 

	Company
	MSD [dB]
	MSD [W]
	
	Considered Proposals
	Average  [W]
	Average [dB]

	Murata
	P1
	8,5
	0,007079
	
	P1, P2, P3, P4, P5
	0,00900
	9,54

	Qualcomm
	P2
	7,6
	0,005754
	
	P1, P2, P3, P5
	0,01098
	10,4

	Skyworks
	P3
	13,8
	0,023988
	
	P1, P2, P5
	0,00664
	8,22

	Nokia
	P4
	0,4
	0,001096
	
	
	
	

	Apple
	P5
	8,5
	0,007079
	
	
	
	



For CA_n85-n71, we suggest a average of all 5 proposals (P1, P2, P3, P4, P5).

	Company
	MSD [dB]
	MSD [W]
	
	Considered Proposals
	Average  [W]
	Average  [dB]

	Murata
	P1
	4,5
	0,002818
	
	P1, P2, P3, P4, P5
	0,00183
	2,63

	Qualcomm
	P2
	2,5
	0,001778
	
	P1, P2, P3, P5
	0,00204
	3.1

	Skyworks
	P3
	0
	0,001
	
	P1, P2, P5
	0,002389
	3.8

	Nokia
	P4
	0
	0,001
	
	
	
	

	Apple
	P5
	4,1
	0,00257
	
	
	
	







 Sub topic 3-3 finalize MSD for DC_71-n12
	Company
	Comments

	Qualcomm 
	OK with WF. We will check if MSD is needed for B71

	T-Mobile USA
	We are fine with the WF, but we don’t have interest in DC_71-n12, so unless another company does, we don’t know if it is worthwhile to work on this. 

	Skyworks
	DC_71-n12 was requested by another operator and pending from last meeting CA_n71-n85 agreement. OK to have further checks to agree value in RD2 and allow draft CR this meeting or next meeting. We are also Ok to have brackets

	Nokia
	Is there any specific reason that the MSD requirements agreed for CA_n71-n85 with 20 MHz UL CBW, cannot be used for DC_71-n12? 


 
Sub topic 3-4 finalize Delta T and Delta R and MSD for CA_12-n71
	Company
	Comments

	Qualcomm
	OK with WF. We will check if MSD is needed for n71

	T-Mobile USA
	We are fine with the WF, but we don’t have interest in CA_n12-n71, so unless another company does, we don’t know if it is worthwhile to work on this.

	Skyworks
	DC_n12-n71 was requested by another operator and pending from last meeting CA_n71-n85 agreement. OK to have further checks to agree value in RD2 and allow draft CR this meeting or next meeting. We are also Ok to have brackets

	Nokia
	Agree with recommended WF.



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2304749 TP for TR 38.718-02-01 to include CA_n5A-n71A
	Moderator: review revised TP: Rev1_R4-2304749

	
	Skyworks: checking cross band MSD: n5DL is 171MHz away from n71 UL and n71DL is 172MHz away from n71 UL. With 20MHz UL CBW there is no allocated RB+image IMD issue. From architecture point of view a main quadplexer+ diversity duplexer or dual-triplexer 2UL antenna approach should be feasible with good isolation but some residual MSD due to UL noise floor may still be there (similar to n7-n3 case). Needs further check

	
	Qualcomm: Cross-band MSD need to be checked, even the distances are quite ample



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 new larger CBW for n71 in CA_n71-n85
	Tentative agreements:
There is a consensus that the existing 20MHz UL test point is needed while the new 30MHz (note that 35MHz UL is also discussed) can be implemented optionally and with BCS4/5 needs to be evaluated
How to specify the two test points and identify which test point a UE supports is FFS (unclear how a UE that supports the new CBW and BCS4/5 is recognized)
Candidate options:
Recommendations for 2nd round:
A way forward is created which captures:
· Agreements on 20MHz UL MSD (based on 3-2)
· Agreements on MSD test point for 30MHz UL for evaluation at next meeting
· Open issues on how to specify both cases and identify UEs that optionally support new CBW and thus which CA_n71-n85 MSD test point

	Sub-topic #3-2 architecture for CA_n71-n85 
	Tentative agreements:
There is a consensus amongst RFFE suppliers that the architecture proposing no MSD is not likely implementable without additional losses and impacting further the single band performance and cost
One of the proposed dual triplexer based MSD is less balanced in terms of MSD in the two bands as it favors co-banding for n71 and n105 and assumes easier rejection of the other DL band on n85UL vs n71/105 UL
Candidate options: There is 5 contributions and there is suggestion to average between the closest 3 case. As Skyworks we are OK with this although our input is not an outlier but rather a different trade-off. Nevertheless as moderator we are fine to support the suggestion
Recommendations for 2nd round:
20MHz UL MSD is captured in way forward from 3-1 is with averages of P1,2,5 with 8.2dB MSD for n85 and 3.8dB MSD for n71

	Sub-topic #3-3 MSD for DC_71-n12

	Tentative agreements:
There is a consensus that proposed MSD test point is valid but also that it could benefit from the work of multiple companies for CA_n71-n85
As Skyworks we are OK to align with findings in CA_n71-n85 (and ignoring the 1MHz Shift)
Recommendations for 2nd round:
DC_71-n12 and DC_12-n71 for 20MHz UL MSD is captured in way forward from 3-1 reusing P1,2,5 for CA_n71-n85 with 8.2dB MSD for 12/n12 and 3.8dB MSD for 71/n71

	Sub-topic #3-4 MSD for CA_n12-n71

	Tentative agreements:
There is a consensus that proposed MSD test point and Delt T and Delta R are and similarly to 3-3 it could benefit from the work of multiple companies for CA_n71-n85
As Skyworks we are OK to align with findings in CA_n71-n85 (and ignoring the 1MHz Shift)
Recommendations for 2nd round:
CA_n12-n71 for 20MHz UL MSD is captured in way forward from 3-1 reusing P1,2,5 for CA_n71-n85 with 8.2dB MSD for n12 and 3.8dB MSD for n71. Delta T of 0.8dB and Delta R of 1dB is also captured for n71 and n12




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  

	R4-2304749 TP for TR 38.718-02-01 to include CA_n5A-n71A
	To be revised to capture potential cross band MSD test point and value evaluated in round 2 by experts


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 #4: NRU intra-band ULCA A-MPR
 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304328 Initial considerations on NR-U UL CA for NS_53 and NS_54
	Apple
	Proposal 1: Use established NR-U simulation setup and calibration point for UL CA evaluation.
Proposal 2: Consider Table 1 as a starting point for further elimination and streaming the simulations / measurements efforts.
Proposal 3: Correct wideband entries in Table 6.2F.2A.2-2 by removing configuration “00-111” A from 40+60, “001-11” A from 60+40, “0011-1” A from 80+20 and “0-0111” A from 20+80 in RAN4#107.
Table 1: MPR mapping for intra-band CA wideband operation
	[bookmark: _Hlk132225774]Wideband operation CBW (MHz)
	Sub-band configuration [CC1-CC2]

	
	A
	B

	20+20
	1-1
	1-0, 0-1

	20+40
	1-11, 1-10, 0-01, 0-10, 0-11, 1-00
	None

	20+60
	1-111, 1-110, 0-111, 0-110, 1-000, 0-001
	0-010, 0-100, 0-011, 1-100

	20+80
	1-1111, 1-1110, 0-1111, 0-1110, 0-1100, 0-0100, 0-0111, 1-1000, 0-0011, 0-1000, 0-0010, 1-0000, 0-0001
	1-1100, 0-0111

	40+20
	11-1, 01-1, 11-0, 00-1, 01-0, 01-1, 10-0
	None

	40+40
	11-11, 11-10, 01-11, 01-10, 10-00, 00-01
	00-10, 01-00, 00-11, 11-00

	40+60
	11-111, 11-110, 01-111, 01-110, 01-100, 00-100, 00-111, 11-000, 00-011, 01-000, 00-010, 10-000,00-001
	11-100, 00-111

	40+80
	11-1111, 11-1110, 01-1111, 01-1110, 11-1100, 00-1111, 01-1100, 00-1110, 00-1100, 11-0000, 00-0011, 01-0000, 00-0010, 10-0000, 00-0001 
	11-1000, 00-0111, 01-1000, 00-0110, 00-1000, 00-0100

	60+20
	111-1, 111-0, 011-1, 011-0, 100-0, 000-1 
	001-0, 010-0, 001-1, 110-0

	60+40
	111-11, 111-10, 011-11, 011-10, 011-00, 001-00, 001-10, 001-11, 110-00, 000-11, 010-00, 000-10, 100-00, 000-01
	111-00, 001-11

	60+60
	111-111, 111-110, 011-111, 011-110, 111-100, 001-111, 011-100,  001-110, 001-100, 110-000, 000-011, 010-000, 000-010, 100-000, 000-001
	 111-000, 000-111, 011-000, 000-110, 001-000, 000-100

	60+80
	111-1111, 111-1110, 111-1100, , 011-1111, 011-1110, 011-1100, 001-1111, 001-1110, 001-1100, 001-1000, 000-1100, 000-1000, 000-1000, 001-0000, 000-0100, 110-0000, 000-0011, 010-0000, 000-0010, 100-0000, 000-0001
	111-1000, 000-1111, 011-1000, 000-1110, 111-0000, 000-0111, 011-0000, 000-0110

	80+20
	1111-1, 1111-0, 0111-1, 0111-0, 0110-0, 0010-0, 0011-1, 1100-0, 0001-1, 0100-0, 0001-0, 1000-0, 0000-1
	1110-0, 0011-1

	80+40
	1111-11, 1111-10, 0111-11, 0111-10, 1111-00, 0011-11, 0111-00, 0011-10,  0011-00, 1100-00, 0000-11, 0100-00, 0000-10, 1000-00, 0000-01
	1110-00, 0001-11, 0110-00, 0001-10, 0010-00, 0001-00

	80+60
	1111-111, 1111-110, 1111-100, 0111-111, 0111-110, 0111-100, 0011-111, 0011-110, 0011-100, 0011-000, 0001-100, 0001-000, 0001-000, 0010-000, 0000-100, 1100-000, 0000-011, 01000-00, 0000-010, 1000-000, 0000-001
	1111-000, 0001-111, 0111-000, 0001-110, 1110-000, 0000-111, 0110-000, 0000-110

	80+80
	1111-1111, 1111-1110, 1111-1100, 0111-1111, 0111-1110, 0111-1100, 0011-1111, 0011-1110, 0011-1100, 0011-1000, 0001-1100, 0001-1000, 1110-0000, 0000-0111, 0110-0000, 0000-0110, 0010-0000, 0000-0100, 1100-0000, 0000-0011, 0100-0000, 0000-0010, 1000-0000, 0000-0001
	1111-1000, 0001-1111, 0111-1000, 0001-1110, 1111-0000, 0000-1111, 0111-0000, 0000-1110, 0011-0000, 0000-1100, 0001-0000, 0000-1000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.




	R4-2304695 Discussion of simulation results on UE RF NR-U UL CA MPR and A-MPR for PC5
	Charter Communications, Inc
	Moderator: Paper provides initial results for simulation calibration, It is suggested that interested parties compare their simulation and measurements results
In this paper, Charter has provided some initial simulation results of MPR and A-MPR (for NS_54) for power class 5 shared spectrum access intra-band contiguous CA for bandwidth class B. We hope to get a calibration discussion with the end objective of adding A-MPR table for band n96 with NS_53 and NS_54 for intra-band contiguous CA for bandwidth class B and class C

	R4-2305781 Issues with 2UL NRU-NRU inter-band combinations and invalid intra-band non-contiguous ULCA requests
	Skyworks Solutions Inc.
	Proposal:
[bookmark: _Hlk132209480]•	UL configurations CA_n46(2A) and CA_n102(2A) are not valid in Release 18
•	Band combinations using these UL configurations should be changed to n46A and n102A UL configurations which are valid
•	The WI and band combination spreadsheet are revised accordingly
Table 1: Range of IMDs of n46(2A) and n102(2A), all values in MHz
	n46(2A) range
	5150
	5925
	victims
	n102(2A) range
	5929
	6425
	victims

	IMD2 range
	0
	775
	some LB
	IMD2 range
	0
	496
	na

	IMD3 range
	4375
	6700
	n79+n46+n102
	IMD3 range
	5433
	6921
	n46+n102

	IMD4 range
	0
	1550
	all LB+LMB
	IMD4 range
	0
	992
	all LB

	IMD5 range
	3600
	7475
	n77/78+n79
+NRU bands
	IMD5 range
	4937
	7417
	n79+
NRU bands

	IMD7 range
	2825
	8250
	
	IMD7 range
	4441
	7913
	


Proposal:
· 2UL configurations CA_n46A-n102A are not supported in Release 18
· Band combinations using these UL configurations should be changed to n46A and n102A UL configurations with non-simultaneous TxRx
· The WI and band combinations spreadsheet are revised accordingly.
Table 2: Range of CA_n48-n102 IMDs, all values in MHz
	n46+n102 range
	5150
	6425
	victims

	IMD2 range
	0
	1275
	all low bands

	IMD3 range
	3875
	7700
	n77, n79, n46, n102

	IMD4 range
	0
	2550
	all LB/MB/HB bands

	IMD5 range
	2600
	8975
	all Cband + NRU bands

	IMD7 range
	1325
	10250
	all MB/HB/VHB/NRU bands






Open issues summary
 
Sub-topic 4-1
[bookmark: _Hlk132210492]Sub-topic description: Calibration of evaluations for NRU ULCA A-MPR
Open issues and candidate options before meeting:

Issue 4-1: NRU ULCA Calibration
· Proposals
· Use established NR-U simulation setup and calibration point for UL CA evaluation.
· Benchmark simulated and measured results if possible
· Recommended WF
· The PC5 NRU calibration: 20MHz 100RB3 QPSK at 27dB ACLR and 20MHz NRU SEM is already used by all contributors and thus should be used. Can be captured in WF for sub-topic 4.2
· Benchmark of simulated and measured results is done offline by interested companies

Sub-topic 4-2
Sub-topic description Correction of MPR mapping for intra-band CA wideband operation and choice of WC configurations to be evaluated
Open issues and candidate options before meeting:

Issue 4-2: WB operation MPR mapping
· Proposals
· Resolve double entries in the table
· Select the corner cases for A-MPR evaluation for NS53/54
· Recommended WF
· Experts solve the double entry in round 1
· Experts pick the corner waveforms for NS53/54 
· Correction and waveform selection is agreed in a way forward if all agreed
· Moderator: it may be feasible to reduce the table by using aggregated BW instead of BW of each CC: 60+20=40+40=80MHz aggregated BW for example and remove – between the allocations.

Sub-topic 4-3

Issue 4-3: Invalid n46(2A) and n102(2A) UL configurations
· Proposals
· UL configurations CA_n46(2A) and CA_n102(2A) are not valid in Release 18
· Band combinations using these UL configurations should be changed to n46A and n102A UL configurations which are valid
· The WI and band combination spreadsheet are revised accordingly
· Recommended WF
· RAN4 confirms that general requirement for NC intra-band ULCA for NRU are not in place
· Invalid UL configurations are removed and replaced by the valid 1CC UL
· The WI and band combination spreadsheet are revised accordingly for the next plenary

Sub-topic 4-4

Issue 4-4: Support of CA_n46A-n102A UL configuration
· Proposals
· 2UL configurations CA_n46A-n102A is not supported in Release 18
· Band combinations using these UL configurations should be changed to n46A and n102A UL configurations with non-simultaneous TxRx
· The WI and band combination spreadsheet are revised accordingly
· Recommended WF
· Issues with 2UL CA_n46A-n102A UL configuration is discussed in first round
· A way forward may capture the agreements

Companies views’ collection for 1st round 
Open issues 
 
Sub topic 4-1 NRU ULCA Calibration
	Company
	Comments

	Charter Comm
	We are fine with the WF. 
We propose to add a starting table by adding our results inside brackets [].

	Nokia
	Ok with WF

	Skyworks
	Measurement data from 2022 can be retrieved and compared with simulation results in round 2 .

	Apple
	The WF is fine.


 Sub topic 4-2 WB operation MPR mapping
	Company
	Comments

	Charter Comm.
	We support the recommended WF.
We suggest to remove all duplicated configurations from configuration A.
For the last bullet point in the WF: We have checked that 60+20 = 20+60 = 80MHz generate the same results, as Apple suggested in their Apple. Further need to check if 60+20 = 40+40 = 80MHz generate similar results.

	Nokia
	Ok with WF

	Skyworks
	Duplicated entries should be removed from configuration A columns. 
The table could be further simplified by following proposed WF guidelines:
1) group the table entries by order of ascending total aggregated CBW in one row. For example, the entry/row for 80+40, and for 60+60 could be merged into a single 120MHz aggregated CBW entry. This will be helpful when 100MHz becomes requested as it avoids creating another entry for say 100+20MHz,
2) remove the “-“ that is currently used as a separator between the component carriers. For example, in configuration A, replace the 40+80 “01-1100” entry with “011100” in single entry for 120MHz aggregated CBW since this is this would also cover the 60+60 entry of “011-100” once the “-“ is removed.

	Apple
	The recommended WF is fine.
Using aggregated CBW should be sufficient and individual listing of single CBW is not required. It is ok to further check as proposed by Charter. 
With using aggregated CBW the “-” can be removed as proposed by Skyworks.


 Sub topic 4-3 Invalid n46(2A) and n102(2A) UL configurations 
	Company
	Comments

	BT plc
	We believe it is necessary both carriers should be synchronized (n46(2A) or n102(2A). This means the UE will not be transmitting on any carrier when receiving on any other carrier. Under these circumstances they should be no terminal self-desensitization issues.


BT’s last status report shows the status of uplink n46(2A) & n102(2A) as “stopped” and the notes column says “non-contiguous uplink CA has been postponed”


	Skyworks
	This NC ULCA configuration has no MPR no definition of applicable mask, np agreement on 1PA/2PA architecture and is not valid until this general work is covered in a generic WI and is NEVER conducted within a basket WI that is agreed at RAN level. Furthermore AMPR will be huge due to IMDs of 2UL falling in many of the regulated emissions regions of both n46, n102 and n47 (V2X, safety band). This should go back to RAN and should not be registered in the basket.

	Nokia
	These band combinations are already included in WID approved by RAN Plenary. If NR-U CCs are synchronized only technical study in our view is triple beat analysis for adjacent band group FDD or unsynchronized TDD licenced bands.


 Sub topic 4-4 Support of CA_n46A-n102A UL configuration
	Company
	Comments

	Charter Communications Inc
	With regards to the validity of CA_n46(2A), we understand that currently there are not MPR and A-MPR analysis on non-contiguous ULCA.  Nevertheless, these combinations can be valid provided this analysis.  With regards to the OOB emissions for n46, we believe the IMDS can be met with a dual TX path and this configuration should be considered.  Therefore, we do not support changing the configurations to n46A, nor do we support revising the WI combination spreadsheet.

	BT-plc
	We believe it is necessary both carriers should be synchronized (n46 & n102). This means the UE will not be transmitting on any carrier when receiving on any other carrier. Under these circumstances they should be no terminal self-desensitization issues. 

For the above reasons we do not see good justification to rule out the option for uplink inter band CA.

Clearly there may be issues for further study, such as A-MPR requirements, and if concurrent licensed and ‘standalone NR-U’ operation is possible?


	BT-plc
	If the uplink configurations are to be limited, one option to consider is to restrict the uplink to a single band (rather than a single carrier); allowing uplink contiguous CA  ( n46C, n102B & n102C ) as well as uplink n46A & n102A.


	Skyworks
	Current solutions only have one PA with full n46+n102/n96 band without any possibility to diplex (no gap). The IMDs of two UL (including with 2 PAs) will be significant and request large A-MPR or MPR. Note that this case behaves like intra-band ULCA and coexistence with many cellular band cannot be guaranteed. In WiFi, concurrent 5GHz and 6GHz is only supported in ACCES points with significant HW and filtering cost/size that is not compatible with a smartphone especially for bands that today do not frequently support UL in deployements. To justify the 3GPP work and HW in the UEs single UL and contiguous ULCA is largely sufficient and still need to be implemented.

	Nokia
	If synchronized no analysis needed for 2 UL.



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#4.1
PA calibration
	Tentative agreements: The PC5 NRU calibration: 20MHz 100RB3 QPSK at 27dB ACLR and 20MHz NRU SEM is already used by all contributors and thus should be used. 
Candidate options:
Recommendations for 2nd round: Can be captured in WF for sub-topic 4.2

	Sub-topic#4.2
WB operation MPR mapping
	Tentative agreements: consensus that table can be simplified by using aggregated BW and that duplicated cases needs to be removed from column A 
Candidate options:
Recommendations for 2nd round: a WF is created to capture NRU PC5 intra band contiguous ULCA A-MPR agreements and open points. Especially selecting corner cases for A-MPR (that are different from MPR)
Additionally preliminary results can be collected.in the WF but not as agreed yet.

	Sub-topic#4.3
n46(2A) and n102(2A) UL configurations
	MPR for non-contiguous ULCA for NRU does not exist neither the associated requirements. This type of general requirement is not suitable for a basket approach and needs a non-spectrum WI agreed in RAN. All ULCA have been covered that way. Issue is independent of synchronization. As Unlicensed bands are not globally synchronized for NRU and even less with WiFi
Tentative agreements: Input from proponent: BT’s last status report shows the status of uplink n46(2A) & n102(2A) as “stopped” and the notes column says “non-contiguous uplink CA has been postponed”
Candidate options:
Recommendations for 2nd round: If not done, the WI is updated to account of the status proposed by the proponent for next RAN. no further discussion in Rd2. Obviously, UL n46A or n102A are valid and can replace the CA_n46(2A) and CA_n102(2A) respectively

	Sub-topic#4.4
CA_n46-n102 UL configurations
	Tentative agreements: No agreement on the topic yet. Implementation issues and A-MPR issues that are independent of synchronization are severe and needs further discussion
Restriction UL configurations to single UL band is a possible way forwards proposed by proponent and is agreeable:
n46A or n102A UL for CA_n46A-n102A
n102A or CA_n46C UL for CA_n46C-n102A 
n46A or n102C UL for CA_n46A-n102C 
n46C or n102C UL for CA_n46C-n102C 
all requirements are in place for this and allow transmission without significant A-MPR
Candidate options:
Recommendations for 2nd round: Capture Agreements in a WF an update WI accordingly for next RAN.



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”.
Recommendations for Tdocs
1st round 
[bookmark: _Hlk132894409]New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-230xxxxx
	WF on 2 band UL configuration with 3 non-contiguous UL clusters
	Nokia, Skyworks
	Captures agreement on handling of the currently invalid UL configurations

	R4-230XXXX
	Draft CR on adding back CA_n7B-n26 UL configuration
	Skyworks Solutions Inc.
	This UL configuration was incorrectly removed for triple beat issue

	R4-230xxxxx
	WF on CA_n71-n85 and related band 12 and 71 combinations
	T Mobile USA, Apple, Murata, Nokia, Skyworks
	WF needs to capture agreements on 20MHz UL MSD, 30MHz UL MSD, means to differentiate UE support and the other related band combinations.

	R4-230xxxxx
	WF on Templates and guidelines on coexistence studies for UL configurations with intra-band ULCA
	Nokia, Nokia Shanghai Bell
	A way forward will capture all the recommendations and agreements to be capture into TPs at next meeting

	R4-230xxxxx
	WF on NR-U contiguous ULCA A-MPR
	Charter Communications, Inc, Apple
	Captures agreements and guidance for the work at next meeting

	R4-230xxxxx
	WF on issues with non-contiguous NRU UL CCs
	Skyworks Solutions Inc., BT plc
	A way forward will capture agreement on how to handle Issues with some UL configurations



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305595
	
	TP for TR 37.718-21-11: support of DC_3A_8B_n78A, DC_3A-3A_8B_n78A with UL DC_8B_n78A
	CHTTL
	To be revised
	R4-2305746 MSD test point to be captured

	R4-2305746
	
	Triple Beat MSD Test Point for DC_3A-8B_n78A
	Skyworks Solutions Inc.
	To be noted
	MSD test point to be captured in rev of R4-2305595

	R4-2304941
	
	Discussion of triple beat rules for MSD analysis
	Nokia, Nokia Shanghai Bell
	To be noted
	Further discussion in Rd2 about how to handle the currently invalid UL configuration, agreements captured in WF

	R4-2305782
	
	 Issues with invalid 2UL-3CC UL configurations requests
	Skyworks Solutions Inc.
	To be noted
	

	R4-2304558
	
	Correction of error for flagging CA_n7B-n26A for triple beat issue
	Skyworks Solutions Inc.
	To be noted
	Consensus that correction is needed. Draft CR requested to make the correction

	R4-2305370
	
	Addition of FR1 inter-band BCS 4 and 5
	Huawei, HiSilicon, CATT
	To be revised
	Issue with configuration being captured. Some BCS4/5 need additional work on MSD

	R4-2305371
	
	Addition of FR1 intra-band BCS 4 and 5
	Huawei, HiSilicon, CATT
	Agreeable
	After review by experts

	R4-2305694
	
	TP for 37.718-11-21 to update MSD values of DC_(n)3_n78
	Ericsson
	Agreeable
	After review by experts

	R4-2304957
	
	Discussion on addition of CA_n71-n85
	Nokia, T-Mobile USA
	To be noted
	Agreements on CA_n71-n85 and related 12-71 are captured in a WF including new largest CBW


	R4-2304580
	
	Changes in MSD test point and architecture discussion for CA_n71-n85 DC_12_n71 and DC_71_n12
	Skyworks Solutions Inc.
	To be noted
	

	R4-2304341
	
	MSD requirements for CA_n71A-n85A
	Apple
	To be noted
	

	R4-2304328
	
	Initial considerations on NR-U UL CA for NS_53 and NS_54
	Apple
	To be noted
	A way forward will capture agreement on contiguous ULCA A-MPR

	R4-2304695
	
	Discussion of simulation results on UE RF NR-U UL CA MPR and A-MPR for PC5
	Charter Communications, Inc
	To be noted
	

	R4-2305781
	
	Issues with 2UL NRU-NRU inter-band combinations and invalid intra-band non-contiguous ULCA requests
	Skyworks Solutions Inc.
	To be noted
	A way forward will capture agreement on how to handle Issues with some UL configurations

	R4-2305597
	
	Discussion on the remaining Tx requirement for intra-band contiguous NE-DC band combinations that support single switched UL only in Rel.18
	CHTTL
	To be noted
	Related draft CR needs more review in Rd2

	R4-2305598
	
	draft CR for missing Tx requirement for intra-band contiguous NE-DC with single switched UL only
	CHTTL, SGS Wireless
	To be revised
	Revision is requested as more time is need for review, if no revision needed we will ask to withdraw revision in Rd2

	R4-2304942
	
	TP to TR 38.718-01-01 Addition of UE co-existence studies for FDD with 2 Uplink in Intra-Band CA
	Nokia, Nokia Shanghai Bell
	To be postponed
	A way forward will capture all the recommendations and agreements to be capture into TPs at next meeting

	R4-2304943
	
	TP to TR 38.718-02-01 Addition of UE co-existence studies for 2 Uplink in one Intra-Band CA
	Nokia, Nokia Shanghai Bell
	To be postponed
	

	R4-2304944
	
	TP to TR 38.846 to add guidance on Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	Nokia, Nokia Shanghai Bell
	To be postponed
	

	R4-2304749 
	
	TP for TR 38.718-02-01 to include CA_n5A-n71A
	Ericsson, Rogers
	To be revised
	Further revision of Draft Revision Rev1_R4-2304749 to capture MSD test point and value in Rd2

	R4-2305444 
	
	Discussion on the note for delta_Tib and delta_Rib in TR37.718-00-00
	Huawei, HiSilicon
	To be noted
	Will be discussed in Rd2 as moved from 103 to 101 only at Rd2

	R4-2305445 
	
	TP for TR 37.718-00-00: correction on the Note for delta_Tib and delta_Rib
	Huawei, HiSilicon
	Return to 
	Will be discussed in Rd2 as moved from 103 to 101 only at Rd2, late revision may be needed
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	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
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