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Topic #1: NR Intra-band ULCA combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2318418
MSD analysis for CA_n5B
	Apple
		CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	45
	26
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:      Applicable only to BCS 1.




	R4-2320800
CA_n7B BCS4/5
	Murata Manufacturing Co Ltd.
		CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n7BX
	15/15
	20MHz + 50MHz
	9 (RBSTART = 4)
	36 (RBSTART = 230)
	[39.9]
	[13.9]
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 4-5




	R4-2320993
Updated CA_n5B BCS1 MSD
	Skyworks Solutions Inc.
		CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	46.4
	23.3
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier center frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is the same as the transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 1.






Open issues summary
Sub-topic 1-1 CA_n5B
Issue 1-1: CA_n5B MSD for 25MHz Aggregated CBW
· Proposals: yellow highlight

	Proposal
	CA 
configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	RAN4 meeting

	BCS0 Ref
	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	Qualcomm #108b
R4-2316266 
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	43.4
	20.6
	FDD

	Murata #108b
R4-2316627 
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	FDD

	Apple #109
R4-2318418
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	45
	26
	FDD

	Skyworks #109
R4-2320993
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	46.4
	23.3
	FDD

	Average
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	44.6
	23.0
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 1.


· Recommended WF
· Test points are all aligned with WF R4-2317656,
· For PCC/SCC MSD, discuss if the average values captured in table below are acceptable.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	44.6
	23.0
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 1.




Ad-hoc discussion: (Moderator goal: agree recommended WF MSD)
[Murata]: The operator should decide that averaging option is acceptable.
[AT&T]: which values are averaged in this summary proposal? 
[Moderator]: All MSd values have been accounted for in this summary averaging, including the Murata values in [].
[Skyworks]: we are not trying to remove any contribution.
[Murata]: we did measurements. We've been consistent on the type of filtering we choose, and we respect other filter's implementations.
[Verizon] we support the moderator averaging proposal.


Agreements: Request a draftCR  and assign to Verizon to capture the following MSD requirements.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	44.6
	23.0
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 1.




Sub-topic 1-2 CA_n7B
Issue 1-2: CA_n7B MSD for BCS4/5
· Proposals
Table 1 CA_n7B BCS4-5 MSD proposal from Murata.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n7BX
	15/15
	20MHz + 50MHz
	9 (RBSTART = 4)
	36 (RBSTART = 230)
	[39.9]
	[13.9]
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:  Applicable only to BCS 4-5



· Recommended WF
· Discuss if the MSD proposal is agreeable.

Ad-hoc discussion: (Moderator goal: discuss proposed MSD and discuss FFS update of CA_NS_46 A-MPR for BCS4/5. Background: CA_NS_46 was derived for BCS0 50MHz max. aggregated BW)
[Skyworks]: thank you Murata for MSD analysis. We hope to bring numbers at the next meeting for MSD. For A-MPR we invite companies with simulation capability to study more RB allocations

[Nokia] we will try to provide simulation data.
[Qualcomm] there are no operator in the world that has the whole of band n7, is it worth doing the study? If we do this study, what will be next, BCS4/5 for all other FDD intra-band?
[Skyworks] We have sympathy for Qualcomm's comments. BCS4/5 was meant for all CBW permutations, but here we have the agg BW = band's maximum BW. Is this request reflecting a real deployment? Difficult to know how to treat it.
[Nokia] About MSD, our view is that if we have MSD already specified for BCS0 we don't see the need to re-study MSD for BCS4/5. The UE is not getting any better.
For A-MPR it is a different story because we need to check the regulatory requirements, so we need to do the work.
[Skyworks] We have sympathy with doing less work for MSD. But say BCS0 was an IMD5 collision, and BCS4/5 changes to IMD3, is the IMD5 MSD test point valid?
[Murata]: Similar argument than Skyworks. Example cross-band noise, it is not clear cut where to stop studying MSD study or bring new MSD.
[Apple]: MSD discussions are about having exceptions to REFSENS. We pick only 1 combination of PCC/SCC CBW to find a worse case. If we take 1 test point for BCS4/5 or one for BCS0, we do not need additional test points. So we don't need additional test points for BCS4/5
[Nokia] Even if we have a new IMD mechanism, it is the same UE, so there should be no need for new MSD test point.
[Skyworks] I am fine to go with the consensus, but there are rules to the test points to always specify the worst case. We need to be aware of what we are doing. 
[Nokia]: We do not propose to change the rules, when initial BCS0 MSD is done, then there is no need to re-study for BCS4/5.
[Qualcomm] No clear solution. The A-MPR is the most painful study. 
[Skyworks] if this needs to be solved, it would be at RAN plenary by asking if the request can be covered by 50MHz aggregated BW BCS0?
[Qualcomm] There are many combinations that may request BCS4/5 for convenience rather than to reflect real network deployments.
[Skyworks] RAN4 is contribution driven.


Agreements: Assign WF on CA_n7B A-MPR for BCS4/5 to Nokia. 
WF to capture MSD test point and A-MPR requirements for simulation / measurements studies.


Topic #1 Recommendations to Chair

	T-doc number
	Company
	Proposals / Observations

	R4-2318418 MSD analysis for CA_n5B
	Apple
	To be noted

	R4-2320800 CA_n7B BCS4/5
	Murata Manufacturing Co Ltd.
	To be noted

	R4-2320993 Updated CA_n5B BCS1 MSD
	Skyworks Solutions Inc.
	To be noted

	WF on CA_n7B A-MPR for BCS4/5
	Nokia
	New Tdoc.

	draftCR to TS 38.101-1 (Rel-18): Add CA_n5B BCS1
	Verizon, Skyworks, AT&T, Qualcomm, Murata, Apple
	New Tdoc.



Topic #2: NR-U Intra-band ULCA combinations
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2320035
On addition of CA_n102B and CA_n102C uplink
	Nokia, BT
	Observation 1: These uplink configurations have previously been discussed within RAN4.
Observation 2: The specification already defines MPR for PC5 intra-band contiguous CA for bandwidth class B and class C.
Observation 3: The MPR for intra-band contiguous CA for bandwidth class B and class C is larger than the A-MPR defined for NS_58
Observation 4: For NR the maximum allowed power reduction for the UE is given as MAXMPR,A-MPR
Proposal 1: Approve the inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification via TP to the TR in Annex A.
Proposal 2: Endorse the draftCR for inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification

	R4-2320036 
draftCR for addition of CA_n102B and CA_n102C uplink
	Nokia, BT
	Moderator: Pending agreement on need/or not of A-MPR for CA_NS_58 A-MPR. Refer to Nokia,BT proposal and Skyworks data.

	R4-2320037 
A-MPR study for CA_n102B and CA_n102C uplink
	Nokia, BT
	Observation 1: No A-MPR is needed for CA_102B and CA_102C when NS_58 is signaled.

	R4-2320171
A-MPR tables for CA_NS_53 and CA_NS_54 when introducing NR-U CA_n96
	Charter Communications, Inc
	Moderator: Consider A-MPR proposal for CA_NS_53 and CA_NS_54 based on merging Charter’s and Skywork's data.

	R4-2320173
CR for introducing NR-U uplink CA for NS_53 and NS_54
	Charter Communications, Inc
	Moderator: draft CR to be reviewed, pending A-MPR agreements.

	R4-2320991
PC5 CA_NS_53 CA_NS_54 A-MPR
	Skyworks Solutions Inc.
	Moderator: consider consolidation with Charter's and Apple's data.

	rev_R4-2320992
PC5 CA_NS_58 A-MPR
	Skyworks Solutions Inc.
	Moderator: Nokia flagged that the reported back-off levels in R4-2320992 were gated using the NS_53/NS_54 -27dBm/MHz instead of the NS_58 -22dBm/MHz. The revised document presents updated measurement results. 

Observation 1: The A-MPR for CA_NS_58 is driven by the out-of-band (OOB) -22dBm/MHz requirements over the range f ≤ 5935 MHz. This requirement impacts only the lowermost channels for which the minimum "gap"/frequency separation distance to the frequency range of f ≤ 5935 MHz is 10 MHz. 
Observation 2: The PC5 intra-band contiguous UL-CA MPR is sufficient to meet the out of band -22dBm/MHz requirements.
Observation 3: The 1UL NS_58 A-MPR is greater than the 2UL intra-band contiguous CA MPR for partial DFT-s-OFDM QPSK and 16QAM, and CP-OFDM QPSK RB allocations. Further discussions are needed to capture consistent A-MPR requirements between NS_58 and CA_NS_58.

	rev_R4-2320994
On nominal channel spacing for NR-U
	Skyworks Solutions Inc.
	Moderator: This document is revised, the draft is shared via the reflector.

Observation 1: For intra-band contiguous operation in band n96, the nominal channel spacing specified in clause 5.4A.1 may be exceeded for certain network configurations. For example, in band n96, the spacing between the 20MHz CBW NR-ARFCN 798332 and channel 799668 is 20.04MHz. This spacing exceeds the nominal channel spacing of 19.98MHz by 60kHz. We note however that this channel spacing is valid since it meets the FFT grid alignment.
Observation 2: From clause 5.4A.1, UEs designed to support intra-band contiguous CA operation, such a CA_n96B, may consider that network configurations for which the channel spacing exceeds the nominal channel bandwidth are not valid for intra-band contiguous operation. The initial attach UE behaviour may be uncertain, e.g., the UE may fail the initial attach procedure.

Proposal: We propose two options to address the ambiguity of a UE configured to attach to NR-U adjacent CCs whose channel spacing exceeds the nominal channel spacing:  
· Option 1: Amend clause 5.4A.1 core requirement text to exceptionally allow NR-U intra-band contiguous operation for the case when the nominal channel spacing is "slightly" exceeded. The term "slightly" would need to be further discussed and captured in the form of an equation.
· Option 2: Allow the network to use additional NR-ARFCN channels so that the nominal channel spacing is always met.
In any case, it should be noted that both TS 38.101-1 and TS 38.104 are potentially impacted since this ambiguity exists for both uplink CA and downlink CA.



Open issues summary
Sub-topic 2-1 CA_NS_58

Issue 2-1: Review of Draft CR on CA_n102B CA_n102C
· Proposals
· Draft CR R4-2320036 from Nokia, BT.
· Recommended WF
· Draft CR to be reviewed: interested parties should try to flag any issue for the Draft CR before the start of meeting. The need for A-MPR will be discussed during the meeting.

Issue 2-2: Need for A-MPR for CA_NS_58
· Proposals
· No A-MPR is needed for CA_102B and CA_102C when NS_58 is signalled – Nokia, BT R4-2320037,
· PC5 intra-band contiguous UL CA MPR is sufficient to meet the CA_NS_58 requirements. Further discussion needed to capture consistent requirements with 1UL NS_58 A-MPR.

· Recommended WF
· Discuss how to capture CA_NS_58 A-MPR.
· Revise CR R4-2320337 to capture the agreements.

Ad-hoc discussion: (Moderator goal: agree Nokia CR, discuss how to resolve 1UL A-MPR vs 2UL A-MPR differences for NS_58)
[Nokia]: we also found the discrepancy between NS_58 and CA_NS_58. We recommend we review how NS_58 was defined. We are ok to proceed with the moderator recommendation.
[BT] commented that the UL CA_n102 confgiuration needs to be captured in the BCS0 entry, not into a new BCS1 entry.


Agreements: Revise Nokia draft CR and invite companies to review NS_58 A-MPR requirements at next meeting.


Sub-topic 2-2 CA_NS_53 for CA_n96B, CA_n96C

Issue 2-3: CA_NS_53 A-MPR
· Proposals
· Charter proposal:
	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100MHz
	120MHz
	140MHz
	160MHz

	
	
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 

	DFT-s-OFDM
	PI/2 BPSK2
	≤ 9.0
	≤ 11.5
	≤ 5.5
	≤ 8.5
	≤ 4.0
	≤ 6.5
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 5.5
	≤ 8.5
	≤ 4.0
	≤ 6.5
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 5.5
	≤ 8.5
	≤ 4.0
	≤ 6.5
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 5.0

	
	16 QAM
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 5.0

	
	64 QAM
	≤ 9.0
	≤ 11.0
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 9.0
	≤ 11.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel, or all RB’s in all sub-bands for wideband operation, are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated, but when all sub-bands within the channel are transmitted. When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Skyworks proposal:
	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100MHz
	120MHz
	140MHz
	160MHz

	
	
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 

	DFT-s-OFDM
	PI/2 BPSK2
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 7.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 7.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 9.0
	≤ 11.0
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 9.0
	≤ 11.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0




· Recommended WF
Discuss merging A-MPR proposals based on the A-MPR differences [R4-2320171 - R4-2320991] highlighted in the table below.


	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100MHz
	120MHz
	140MHz
	160MHz

	
	
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 

	DFT-s-OFDM
	PI/2 BPSK2
	
	
	-0.5
	
	
	-0.5
	
	
	
	
	
	-0.5
	+0.5
	
	+0.5
	

	
	QPSK
	
	
	-0.5
	
	
	-0.5
	
	
	
	
	
	-0.5
	+0.5
	
	+0.5
	

	
	16 QAM
	
	
	-0.5
	
	
	-0.5
	
	
	
	
	
	
	
	
	
	

	
	64 QAM
	
	
	-0.5
	
	
	-0.5
	
	
	
	
	
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	-0.5
	
	
	
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	
	
	
	
	
	
	
	-0.5
	
	-0.5
	
	
	+0.5

	
	16 QAM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	+0.5

	
	64 QAM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Ad-hoc discussion: (Moderator goal: considering the small differences, agree Charter's A-MPR table R4-2320171)
[Charter]: ok with proposal


Agreements: Agree on Charter A-MPR table R4-2320171 for CA_NS_53. 


Sub-topic 2-3 CA_NS_54
Issue 2-4: CA_NS_54 A_MPR for CA_n96B/C

· Proposals
· Proposal from Charter
Table 5: A-MPR for NS_54 power class 5
	[bookmark: _Hlk148617660]Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5
	≤ 4.0
	≤ 4.0

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.0

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated.
NOTE 2:	The A-MPR for Full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for Partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2 as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Proposal from Skyworks:

	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated.
NOTE 2:	The A-MPR for full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2, as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands, other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945 MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Recommended WF
Discuss merging A-MPR proposals based on the A-MPR differences [R4-2320171 - R4-2320991] highlighted in the table below.

	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	
	
	
	
	
	
	

	
	QPSK
	
	
	
	+0.5
	
	+0.5
	

	
	16 QAM
	
	
	
	
	
	
	

	
	64 QAM
	
	
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	-0.5
	-0.5
	-0.5
	
	-0.5

	
	16 QAM
	
	
	
	
	-0.5
	
	-0.5

	
	64 QAM
	
	
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated.
NOTE 2:	The A-MPR for full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2, as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands, other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945 MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Ad-hoc discussion: (Moderator goal: agree on following changes to Charter's proposed following off-line discussions)

	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.03.5
	≤ 4.0
	≤ 3.53.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5
	≤ 4.0
	≤ 4.0

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.0

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated.
NOTE 2:	The A-MPR for Full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for Partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2 as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.




[Charter]: The raw BO value was below 3, and was rounded to 3.5dB and we have values below 3. So we are Ok with the proposal.




Agreements: Agree on the following CA_NS_54 table below and revise Charter's CR.

	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.03.5
	≤ 4.0
	≤ 3.53.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5
	≤ 4.0
	≤ 4.0

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.0

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated.
NOTE 2:	The A-MPR for Full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for Partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2 as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.




Sub-topic 2-4 CR for CA_n96B CA_n96C
Issue 2-5: Review CR for CA_n96B CA_n96C

· Proposals
· CR R4-2320173 from Charter

· Recommended WF
· CR to be reviewed and potentially revised for A-MPR,
· Interested parties should try to flag any issue for the CR before the start of the meeting except for A-MPR values that will be discussed during the meeting.

Ad-hoc discussion: (Moderator goal: revise Charter CR based on topic 2-2, 2-3 agreements)
[Nokia]: A-MPR table we have 2 tables but A-MPR is different
[Charter] NS_53 has an in-band requirement but not NS_54. 


Agreements: Revise CR to account for agreements captured in topic 2-3 and Nokia's comments


Sub-topic 2-5 NR-U intra-band CA nominal channel spacing
Issue 2-6: Handling of NR-U intra-band CA configurations exceeding the nominal channel spacing

Moderator: A revision will be shared on the reflector email thread [109][104] where typos have been corrected in the header section. The technical contents remain unchanged. 

· Proposals - Skyworks
· Option 1: Amend clause 5.4A.1 core requirement text to exceptionally allow NR-U intra-band contiguous operation for the case when the nominal channel spacing is "slightly" exceeded. The term "slightly" would need to be further discussed and captured in the form of an equation.
· Option 2: Allow the network to use additional NR-ARFCN channels so that the nominal channel spacing is It should be noted that both TS 38.101-1 and TS 38.104 are potentially impacted since this ambiguity exists for both uplink CA and downlink CA.
· Recommended WF
· Further discuss this issue during the meeting. Other options not precluded.
· Derive a WF to reach common agreement for TS 38.104 and TS 38.101-1.

Ad-hoc discussion: (Moderator input to kick-off discussions based on off-line discussions)
Experts to check if changes to core requirement text may solve issue 2-6. Consider at least two options:
In clause 5.4.4, add text as exceptions in clause 5.4.4, to capture:

Option 1: 
For NR-U intra-band contiguous CA it is allowed to exceed the nominal channel spacing (NCS) by [to be calculated] kHz. For channel spacing  > NCS + [TBD] kHz, the configuration is a non-contiguous intra-band CA configuration
 
Option 2: For NR-U intra-band CA:
For CC channel spacing >= NCS+ smallest supported CBW specified in Table 5.3.5-1
· the configuration is a non-contiguous intra-band CA configuration. 

For
 CC channel spacing > NCS
AND
CC channel spacing < NCS + smallest supported CBW specified in Table 5.3.5-1 
· the configuration is a contiguous intra-band CA configuration.

[Skyworks]: this should be only applicable to NR-U as an exception. Even in option 2 we should put the exception rules in [ ].
[Nokia] Agree it should be only applicable to NR-U. The reason why it is offset is because the NR-U channels had to be aligned with WiFi channels, so it is only applicable to NR-U.
[Qualcomm]: this is a tricky point of WiFi channel alignment. This is something that other companies should also evaluate.
[Nokia] agree, we need to find the right solution. The alignment with intra-carrier guard-band (common RB grid) + alignment on WiFi + alignment on intra-band CA NCS. Agree a solution should be found.
[Skyworks] We need to re-verify if CA of 2 WB operation with partial SB allocation to make sure there no other issues. This issue also exists for downlink.


Agreements:
Assign WF to Skyworks on nominal channel spacing for intra-band CA operation

[bookmark: _Hlk151043987]Topic #2 Recommendations to Chair
	T-doc number
	Company
	Proposals / Observations

	R4-2320035 On addition of CA_n102B and CA_n102C uplink
	Nokia, BT
	To be noted

	R4-2320036 draftCR for addition of CA_n102B and CA_n102C uplink
	Nokia, BT
	To be revised

	R4-2320037 A-MPR study for CA_n102B and CA_n102C uplink
	Nokia, BT
	To be noted

	R4-2320171 A-MPR tables for CA_NS_53 and CA_NS_54 when introducing NR-U CA_n96
	Charter Communications, Inc
	To be noted

	R4-2320173 CR for introducing NR-U uplink CA for NS_53 and NS_54
	Charter Communications, Inc
	To be revised

	R4-2320991 PC5 CA_NS_53 CA_NS_54 A-MPR
	Skyworks Solutions Inc.
	To be noted

	R4-2320992 PC5 CA_NS_58 A-MPR
	Skyworks Solutions Inc.
	To be noted

	R4-2321674 PC5 CA_NS_58 A-MPR
	Skyworks Solutions Inc.
	rev. of R4-2320992

	R4-2320994 On nominal channel spacing for NR-U
	Skyworks Solutions Inc.
	To be noted

	R4-2321677 On nominal channel spacing for NR-U
	Skyworks Solutions Inc.
	rev. of R4-2320994

	WF on nominal channel spacing for NR-U
	Skyworks
	New Tdoc.

	
	
	


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

	R4-2318417 MSD analysis for CA_n5B-n12, CA_n5B-n14, and CA_n5B-n29 with C_n5B UL
	Apple
	
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	8.3
	FDD
	IMD9

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	24.2
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	10.8
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	30.2
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	6.7
	FDD
	IMD11

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	19.3
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified



Table 3-1: Proposal for MSD based on 10RB+10RB UL allocation.

Moderator to Apple: please confirm if the intention is to propose two test-points for each band combination. WF agreement from RAN4 #108-bis was to adopt a single test point per combination.

	R4-2320247
MSD for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B-n29A
	Qualcomm France
	Proposal 1: Use the following lowest order full hit MSD text points for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B_n29A:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	22.6
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	10.4
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified



Proposal 2: No need to send an LS to RAN5 due to n5 PCC/SCC MSD.

	R4-2320801
CA_n5B-n12, CA_n5B-n14, CA_n5B-n29 LB-LB
	Murata Manufacturing Co Ltd.
	Observation 1: Higher MSD is obtained with higher IMD order with peak IMD centered in the RX victim BW than the case with using lower IMD order with peak emission not centered in the RX victim BW.

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART= [36])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	[743.5]
	[12.3]
	FDD
	[IMD11]

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART= [28])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	[765.5]
	[16.6]
	FDD
	[IMD9]

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART= [37])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	[725.5]
	[8.4]
	FDD
	[IMD13]


Table 2-4: Proposed Specification
Proposal 1: Use MSD values as shown in Table 2-4.

	R4-2320995
MSD for n12 n14 n29 due to UL-CA_n5B
	Skyworks Solutions Inc.
	Observation:
· For any UL CA_n5B RB allocation, the Band n5 PCC/SCC MSD does not exceed within +-0.5 dB of the agreed upon BCS0 MSD level of 30.8 dB and 26.1 dB for PCC/SCC, respectively (Table 7.3A.2.1-1). The worst PCC MSD is observed for CA_n5-n12 10(RBSTART=0) + 10(RBSTART=36).
· The CA_n5B uplink configuration of 10 MHz+10 MHz 10 (RBSTART=0) + 10 (RBSTART=42) always results in lower MSD for Bands n12/n14/n29 SCCs, as compared to  configurations which center respectively onIMD11, IMD9, and IMD13 for each of these Scells (see the measured IMD landscape of Figure 1).

Proposal 1: Consider adopting the following guidelines in TR 38.846.
For MSD test points for cross-band MSD due to FDD band dual uplink intra-band contiguous CA interference, we propose the following:
1) FDD band intra-band contiguous uplink CA configuration:
· PCC/SCC: the UL CBW, SCS, and UL RB allocation "Lcrb" should be configured to the specified PCC/SCC CBW/SCS/Lcrb of the band's MSD test point. In case the FDD band UL-CA MSD test point is not specified:
i. The PCC/SCC UL CBW shall be set equal, 
If configuring equal CBW is not possible, then set the PCC CBW 5 MHz lower [1],
ii. The aggregated UL RB allocation (aka "RBtot") is set equal to the Lcrb specified for the single carrier REFSENS test point that corresponds with the UL-CA aggregated BW.
Example, for UL-CA 10 MHz+10 MHz, adopt the Lcrb specified for 20 MHz CBW REFSENS [1],
iii. The PCC/SCC UL RB allocation "Lcrb" should be configured to ensure equal PSD across the PCC and the SCC,
· The PCC/SCC UL RBstart shall be configured to create a direct hit collision of the affected DL SCC with the lowest 2UL IMD product. If conditions to create a direct hit collision cannot be met, then configure the PCC/SCC RBstart that results in a partial collision of the lowest 2UL IMD product,
· The highest IMD order to be considered is [13],
· Configure the UL carrier frequency closest to the affected DL SCC carrier frequency.
· Whenever possible, the UL band configuration should be configured to avoid self-desense. 
In case self-desense cannot be avoided:
i. the MSD test point shall not lead to a higher desense than the band's MSD test point (when specified),
ii. To prevent radio link failure during conformance test, RAN5 should be informed that self-desense may occur on the UL FDD band.
2) Affected DL band SCC configuration:
· DL SCC carrier frequency: configured closest to the FDD UL-CA carrier,
· DL SCC CBW: configured to its lowest supported CBW.

Proposal 2: For CA_n5-n12, CA_n5-n14 and CA_n5-n29, adopt the MSD test points shown in Table 1 and previously agreed upon footnotes to inform RAN5 of Band n5 self-desense.
Table 1 CA_n5-n12, CA_n5-n14, CA_n5-n29 MSD test points
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	22.1
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	25.8
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	17.4
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified






Open issues summary
Sub-topic 3-1 CA_n5B_n12
Issue 3-1: CA_n5B_n12 test point and MSD
· Proposals
	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	Apple
Moderator: please confirm if the proposal can be reduced to 1 test point.
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	
	n12
	N/A
	5
	N/A
	743.5
	8.3
	FDD
	IMD9

	
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	
	n12
	N/A
	5
	N/A
	743.5
	24.2
	FDD
	IMD11

	Qualcomm
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	Murata
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	10 (RBSTART= [36])
	884
	N/A
	
	

	
	
	n12
	N/A
	5
	N/A
	[743.5]
	[12.3]
	FDD
	[IMD11]

	Skyworks
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	
	n12
	N/A
	5
	N/A
	743.5
	22.1
	FDD
	IMD11

	Apple, Qualcomm, Murata, Skyworks footnotes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



· Recommended WF
· MSD test point: 
· Pending confirmation of Apple' intentions, all companies agree to select the CA_n5B PCC/SCC uplink configuration of 10MHz + 10MHz, 10 (RBSTART=0) + 10 (RBSTART=36). 
· This configuration results in lowest IMD order direct hit to the band n12 DL 5MHz CBW SCC at Fc=743.5MHz. 
· Qualcomm and Skyworks have verified this UL configuration does not degrade the agreed CA_n5B BCS0 MSD.
· MSD values: further discussions are needed considering the large spread of values. Tentative average MSD is is provided in summary table below.

	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5B uplink configuration
	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	APPLE
	
	n12
	N/A
	5
	N/A
	743.5
	24.2
	FDD
	IMD11

	Qualcomm
	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	Murata
	
	n12
	N/A
	5
	N/A
	[743.5]
	[12.3]
	FDD
	[IMD11]

	Skyworks
	
	n12
	N/A
	5
	N/A
	743.5
	22.1
	FDD
	IMD11

	Average MSD
	
	n12
	N/A
	5
	N/A
	743.5
	[20.8]
	FDD
	IMD11

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



Ad-hoc discussion: (Moderator: summary of offline discussions are presented to kick-off ad-hoc discussions)

	Band / Channel bandwidth / NRB / Duplex mode
	

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	21.8
	FDD
	IMD11

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



Moderator: Three options were discussed off-line to move forward on MSD agreement:
Option 1: remove outlier(s) to calculate an average MSD
			1-a: calculate average by removing the highest and the lowest MSD
1-b: calculate average by removing only the lowest MSD
Option 2:  adopt recommended thread summary average of all MSDs
Option 3:  come back at next meeting with further evaluation.

The band n12 21.8dB MSD is proposed as result of option 1-b.

[AT&T]: we should take the average of all the values. Option 2 is our preference
[Murata] we are ok with option 1b or option 2.
[Skyworks]: important to identify why there are discrepancies between each contribution. We have been able to have that discussion. A small difference on PA calibration makes a big difference on IMD11 or IMD13.
[AT&T]: understood, even with common assumptions we wonder how to handle large discrepancies.
[Skyworks] we are not against option 2. We for example had 1 set of measurement with noise measurement on one ACLR side, and here re-measured on the other ACLR side. These effects occur in real PAs. The best case may represent some cancellation mechanisms. Here we know what's behind the 
[Murata] we understand the trickyness of the measurements. We have studied that using other companie's assumptions we would have found similar MSD. 
[Skyworks] we are ok with option 2.
[Apple]: No objection.


Agreements: Adopt option 2 band n12 MSD = 20.8dB



Sub-topic 3-2 CA_n5B_n14
Issue 3-2: CA_n5B_n14 test point and MSD
· Proposals
	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	Apple
Moderator: please confirm if the proposal can be reduced to 1 test point.
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	
	n14
	N/A
	5
	N/A
	765.5
	10.8
	FDD
	IMD7

	
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	
	n14
	N/A
	5
	N/A
	765.5
	30.2
	FDD
	IMD9

	Qualcomm
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	
	n14
	N/A
	5
	N/A
	765.5
	22.6
	FDD
	IMD9

	Murata
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	10 (RBSTART= [28])
	884
	N/A
	
	

	
	
	n14
	N/A
	5
	N/A
	[765.5]
	[16.6]
	FDD
	[IMD9]

	Skyworks
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	
	n14
	N/A
	5
	N/A
	765.5
	25.8
	FDD
	IMD9

	Apple, Qualcomm, Murata, Skyworks footnotes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.




· Recommended WF
· MSD test point: 
· Pending confirmation of Apple' intentions, all companies agree to select the CA_n5B PCC/SCC uplink configuration of 10MHz + 10MHz, 10 (RBSTART=0) + 10 (RBSTART=28). 
· This configuration results in lowest IMD order direct hit to the band n14 DL 5MHz CBW SCC at Fc=765.5MHz.
· Qualcomm and Skyworks have verified this UL configuration does not degrade the agreed CA_n5B BCS0 MSD.

· MSD values: further discussions are needed considering the large spread of values. Tentative average MSD is is provided in summary table below.

	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5B uplink configuration
	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	APPLE
	
	n14
	N/A
	5
	N/A
	765.5
	30.2
	FDD
	IMD9

	Qualcomm
	
	n14
	N/A
	5
	N/A
	765.5
	22.6
	FDD
	IMD9

	Murata
	
	n14
	N/A
	5
	N/A
	[765.5]
	[16.6]
	FDD
	[IMD9]

	Skyworks
	
	n14
	N/A
	5
	N/A
	765.5
	25.8
	FDD
	IMD9

	Average MSD
	
	n14
	N/A
	5
	N/A
	765.5
	[26.2]
	FDD
	IMD9

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.




Ad-hoc discussion: (Moderator: summary of offline discussions are presented to kick-off ad-hoc discussions)

	Band / Channel bandwidth / NRB / Duplex mode
	

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

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	27.3
	FDD
	IMD9

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



Moderator: Three options were discussed off-line to move forward on MSD agreement:
Option 1: remove outlier(s) to calculate an average MSD
			1-a: calculate average by removing the highest and the lowest MSD
1-b: calculate average by removing only the lowest MSD
Option 2:  adopt recommended thread summary average of all MSDs
Option 3:  come back at next meeting with further evaluation.

The band n14 27.3dB MSD is proposed as result of option 1-b.

[Company 1]:


Agreements: option 2 is agreed band n14 26.2dB MSD


Sub-topic 3-3 CA_n5B_n29 
[bookmark: _Hlk146818655]Issue 3-3: CA_n5B_n29 test point
· Proposals
	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	Apple
Moderator: please confirm if the proposal can be reduced to 1 test point.
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	
	n29
	N/A
	5
	N/A
	725.5
	6.7
	FDD
	IMD11

	
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	
	n29
	N/A
	5
	N/A
	725.5
	19.3
	FDD
	IMD13

	Qualcomm
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	
	n29
	N/A
	5
	N/A
	725.5
	10.4
	FDD
	IMD13

	Murata
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	10 (RBSTART= [37])
	884
	N/A
	
	

	
	
	n29
	N/A
	5
	N/A
	[725.5]
	[8.4]
	FDD
	[IMD13]

	Skyworks
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	
	n29
	N/A
	5
	N/A
	725.5
	17.4
	FDD
	IMD13

	Apple, Qualcomm, Murata, Skyworks footnotes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.




· Recommended WF
· MSD test point: 
· Pending confirmation of Apple' intentions, all companies agree to select the CA_n5B PCC/SCC uplink configuration of 10MHz + 10MHz, 10 (RBSTART=0) + 10 (RBSTART=37). 
· This configuration results in lowest IMD order direct hit to the band n29 DL 5MHz CBW SCC at Fc=725.5MHz.
· Qualcomm and Skyworks have verified this UL configuration does not degrade the agreed CA_n5B BCS0 MSD.
· MSD values: further discussions are needed considering the large spread of values. Tentative average MSD is is provided in summary table below.

	Proponent
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5B uplink configuration
	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	APPLE
	
	n29
	N/A
	5
	N/A
	725.5
	19.3
	FDD
	IMD13

	Qualcomm
	
	n29
	N/A
	5
	N/A
	725.5
	10.4
	FDD
	IMD13

	Murata
	
	n29
	N/A
	5
	N/A
	[725.5]
	[8.4]
	FDD
	[IMD13]

	Skyworks
	
	n29
	N/A
	5
	N/A
	725.5
	17.4
	FDD
	IMD13

	Average MSD
	
	n29
	N/A
	5
	N/A
	725.5
	[16]
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



Ad-hoc discussion: (Moderator: summary of offline discussions are presented to kick-off ad-hoc discussions)

	Band / Channel bandwidth / NRB / Duplex mode
	

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

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	17.0
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified.



Moderator: Three options were discussed off-line to move forward on MSD agreement:
Option 1: remove outlier(s) to calculate an average MSD
			1-a: calculate average by removing the highest and the lowest MSD
1-b: calculate average by removing only the lowest MSD
Option 2:  adopt recommended thread summary average of all MSDs
Option 3:  come back at next meeting with further evaluation.

The band n29 17.0dB MSD is proposed as result of option 1-b.

[Company 1]:

Agreements: option 2 is agreed band n29 16dB MSD


Sub-topic 3-4 Informing RAN5 on band n5 PCC/SCC self-desense
Issue 3-4: Inform RAN5 on band n5 PCC/SCC self-desense
· Proposals
· Option 1: Qualcomm: No need to send an LS to RAN5 due to n5 PCC/SCC MSD.  Notes X and Y should be clear enough so that RAN5 is able to address the aspect appropriately in RAN5.
· Recommended WF: option 1.

Ad-hoc discussion: (Moderator goal: agree Qualcomm's proposal)

Agreements: Agree with Qualcomm proposal no need to inform RAN5.

Sub-topic 3-5 Capturing MSD test point guidelines in TR 38.846
Issue 3-5: Capture cross-band isolation MSD test point due to FDD intra-band uplink CA
· Proposals
· Option 1: Skyworks: To capture in TP for TR the proposal 1 guidelines (R4-2320995). 
Moderator: Skyworks has files these guidelines in TP for TR R4-2320999 in thread [123] - AI 8.1

· Recommended WF: Further discuss if RAN4 needs to capture this new type of cross-band isolation MSD test points.

Ad-hoc discussion: (Moderator: Skyworks TP for TR R4-2320999 in thread [123] - AI 8.1 was agreed yesterday)

Agreements: no objection to agree TP for TR has n

Topic #3 Recommendations to Chair
	T-doc number
	Company
	Proposals / Observations

	R4-2318417 MSD analysis for CA_n5B-n12, CA_n5B-n14, and CA_n5B-n29 with C_n5B UL
	Apple
	To be noted

	R4-2320247 MSD for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B-n29A
	Qualcomm France
	To be noted

	R4-2320801 CA_n5B-n12, CA_n5B-n14, CA_n5B-n29 LB-LB
	Murata Manufacturing Co Ltd.
	To be noted

	R4-2320995 MSD for n12 n14 n29 due to UL-CA_n5B
	Skyworks Solutions Inc.
	To be noted

	
	
	




Topic #4: Other band combinations not for block approval
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2318420
CR Bug Fixes for Band Combinations in 38101-1-i30_s00-05
	Apple
	CR which corrects some notation bugs.

	R4-2318421
CR Bug Fixes for Band Combinations in 38101-3-i30_s00-05
	Apple
	CR which corrects some notation bugs.

	R4-2318506
Discussion on clarifying the 1 UL configuration for NR CA
	Huawei, Hisilicon
	Proposal 1: 
Introduce the following new text in the core requirements of clause 5.5A.0.
In the CA configuration tables of clause 5.5A.1 and clause 5.5A.2:
· UL CA configuration entries with "-" mean singe UL carrier is valid for intra-band CA

"In the CA configuration tables of clause 5.5A.3:
· UL CA configuration entries with "-" mean that any constituent band of the inter-band DL CA combination can be configured as a valid single uplink carrier
· No other single uplink carrier configurations than those specified are valid UL configurations
· If an Uplink CA configuration is supported, its fallback single uplink also is supported
· Unless otherwise noted, the default power class applies to all valid single uplink carriers or uplink combination(s) specified configurations. The default power class is:
· PC5 for shared spectrum channel access frequency bands, 
· PC3 for any NR FR1 band other than shared spectrum channel access, 
· PC3 for intra-band UL CA and inter-band UL CA configurations".

Moderator: the yellow highlights are used to capture the proposed text amendments/change marks to previous meeting's Skyworks R4-2316773 proposals .


	R4-2319259
DC_18-n77 and CA_n18-n77 MSD analysis
	LG Electronics France
	Observation: Analyzing the MSD values specifically for CA_n18-n77 and DC_18-n77 would have more accurate results compared to reusing values from similar bands.

Proposal : Use the analyzed MSD value for DC_18_n77A and CA_n18-n77 PC2/PC3
For PC3
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


For PC2
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


· 

	R4-2319855
Discussion on MSD for CA_n34A-n40A_BCS4 and 5
	Huawei, HiSilicon
	Proposal 1: It’s proposed to specify the following MSD for CA_n34A-n40A_BCS4/5.
	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)
	

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	8.6
	>ACLR2




	R4-2319856
TP for TR 38.718-02-01 to introduce CA_n34A-n40A_BCS4 and 5 with MSD analysis
	Huawei, HiSilicon.
	[bookmark: _Toc523930200][bookmark: _Toc9607697][bookmark: _Toc24456][bookmark: _Toc13133208]The MSD test point due to cross band isolation between victim band n34 5MHz and aggressor band n40 100MHz is introduced as below for BCS4 and 5 cases.
Table 5.X.1.3-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	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)
	

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	8.6
	>ACLR2




	R4-2319858
Draft CR for 38.101-1 to introduce CA_n8A-n20A-n28A-n75A
	Huawei, HiSilicon..
	draft CR which introduces the following requirements for CA_n8A-n20A-n28A-n75A:
1.	Operating bands
2.	Configurations
3.	Delta Tib
4.	Delta Rib 

	R4-2320802
CA_n34-n40 MSD
	Murata Manufacturing Co Ltd.
	Observation 1: The MSD with n40 as aggressor shows IM2 dominating cross band noise as opposed to TX OOB leakage proposed in [1], but the MSD is equivalent allowing a common requirement for both implementations.
Proposal 1: Consider MSD proposal in Table 2-3.
	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)
	

	n34
	n40
	2017.5
	15
	15
	75 (RBstart=4)
	2302.5
	5
	7.8
	>ACLR2

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	19.6
	>ACLR2






Open issues summary
Sub-topic 4-1 Notation bug fix CRs for NR-CA/EN-DC.

Issue 4-1: Bug fix corrections CRs.
· Proposals
· Option 1: CR R4-2318420, R4-2318421 from Apple
· Recommended WF
· Review CRs CR R4-2318420, R4-2318421 for approval.

Ad-hoc discussion: (Moderator goal: agree Apple CR)
[Company 1]:


Agreements: CRs are agreeable


Sub-topic 4-2 Clarifying valid 1 UL configurations for NR CA

Issue 4-2: Clarifying valid 1 UL configurations for NR CA
· Proposals: Huawei proposal:
· Option 1: Introduce the following new text in the core requirements of clause 5.5A.0.
In the CA configuration tables of clause 5.5A.1 and clause 5.5A.2:
· UL CA configuration entries with "-" mean singe UL carrier is valid for intra-band CA

"In the CA configuration tables of clause 5.5A.3:
· UL CA configuration entries with "-" mean that any constituent band of the inter-band DL CA combination can be configured as a valid single uplink carrier,
· No other single uplink carrier configurations than those specified are valid UL configurations,
· If an Uplink CA configuration is supported, its fallback single uplink also is supported,
· Unless otherwise noted, the default power class applies to all valid single uplink carriers or uplink combination(s) specified configurations. The default power class is:
· PC5 for shared spectrum channel access frequency bands, 
· PC3 for any NR FR1 band other than shared spectrum channel access, 
· PC3 for intra-band UL CA and inter-band UL CA configurations".
· Recommended WF
· To discuss:
· the need to clarify the meaning of "-" entries for intra-band CA,
· the text amendment highlighted in yellow on clarifying the valid 1 UL configurations for inter-band CA,
· Capture subsequent agreements in a Way Forward, or Draft TP/CR could be requested.

Ad-hoc discussion: (Moderator goal: agree Huawei proposal)
[Skyworks]: This proposal should work even for complex combinations like CA_n26-n28.
[Huawei] this paper can be noted and come with a CR at next meeting/
WF is also fine
[Skyworks]: WF may be better.

Agreements:
Assign WF to Huawei to capture the guidelines in preparation of CR at next meeting.

Sub-topic 4-3 CA_n18-n77 and DC_18_n77
[bookmark: _Hlk146823414]Issue 4-3: CA_n18-n77 and DC_18_n77
· Proposals
Option 1: LG proposal to adopt:
For PC3
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


For PC2
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.



· Recommended WF
· Discuss if agreement can be reached between Tdoc R4-2319259 and meeting #108bis contribution from Skyworks R4-2316397
· If agreeable, capture the agreed MSD values in a WF or Draft TP/CR could be requested.

Ad-hoc discussion: (Moderator: summary of offline discussions are presented to kick-off ad-hoc discussions)
PC2 MSD values evaluated/submitted by 3 companies and proposed MSD average.
	
	B
	C
	D
	E

	　
	LGE
	Murata
	Skyworks
	Proposed average 

	IMD4
	16.1
	17.7
	18.4
	17.5

	IMD5
	10.1
	9.2
	11.7
	10.5 



PC3 MSD values evaluated/submitted by Skyworks and LGE. It is proposed to put value for PC3 in square bracket for this meeting and invite interested companies to provided MSD analysis at next meeting.
	
	B
	C
	D
	E

	　
	LGE
	Murata
	Skyworks
	Proposed
average 

	IMD4
	8.6
	　
	8.3
	[8.8] 

	IMD5
	1.1
	　
	5.5
	[4.7] 




[KDDI]: the intention is to revise the PC2 TP for TR and include the values highlighted in green below for PC2 and for PC3

	
	B
	C
	D
	E

	　
	LGE
	Murata
	Skyworks
	Proposed PC2 MSD average 

	IMD4
	16.1
	17.7
	18.4
	17.5

	IMD5
	10.1
	9.2
	11.7
	10.5 



	
	B
	C
	D
	E

	　
	LGE
	Murata
	Skyworks
	Proposed PC3 MSD
average 

	IMD4
	8.6
	　
	8.3
	[8.8] 

	IMD5
	1.1
	　
	5.5
	[4.7] 




Agreements:
Note LG paper and invite interested companies to come back at next meeting with MSD evaluations


Sub-topic 4-4 CA_n34-n40 MSD
[bookmark: _Hlk146829094]Issue 4-4: CA_n34-n40
· Proposals
· Option 1: input from Huawei R4-2319855
	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)
	

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	8.6
	>ACLR2



· Option 2: input from Murata R4-2320802

	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)
	

	n34
	n40
	2017.5
	15
	15
	75 (RBstart=4)
	2302.5
	5
	7.8
	>ACLR2

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	19.6
	>ACLR2



· Option 3: input from meeting #108bis Skyworks R4-2316769 
	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)
	

	n34
	n40
	2017.5
	15
	15
	75 (RBstart=4)
	2302.5
	5
	3.2
	>ACLR2

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	19.5
	>ACLR2



· Recommended WF
· Review proposed MSDs for agreement and capture agreement in WF.


Ad-hoc discussion: (Moderator goal: consider MSD averaging, if not encourage further offline discussions between the proponents)
[Skyworks]: Ok to engage further offline discussions and find compromise.


Agreements:



Sub-topic 4-5 draftCR to introduce CA_n8A-n20A-n28A-n75A
Issue 4-5: Review draftCR
· Proposals
· Draft CR R4-2319858 from Huawei, DT.
· Recommended WF
· Draft CR to be reviewed: interested parties should try to flag any issue for the Draft CR before the start of meeting. 


Ad-hoc discussion: (Moderator goal: agree draftCR)
[Company 1]:


Agreements: revise Huawei TP for TR. R4-2319858

Topic #4 Recommendations to Chair

	T-doc number
	Company
	Proposals / Observations

	R4-2318420 CR Bug Fixes for Band Combinations in 38101-1-i30_s00-05
	Apple
	Agreeable

	R4-2318421 CR Bug Fixes for Band Combinations in 38101-3-i30_s00-05
	Apple
	Agreeable

	R4-2318506 Discussion on clarifying the 1 UL configuration for NR CA
	Huawei, Hisilicon
	To be noted

	R4-2319259 DC_18-n77 and CA_n18-n77 MSD analysis
	LG Electronics France
	To be noted

	R4-2319855 Discussion on MSD for CA_n34A-n40A_BCS4 and 5
	Huawei, HiSilicon
	To be noted

	R4-2319856 TP for TR 38.718-02-01 to introduce CA_n34A-n40A_BCS4 and 5 with MSD analysis
	Huawei, HiSilicon.
	To be revised

	R4-2319858 Draft CR for 38.101-1 to introduce CA_n8A-n20A-n28A-n75A
	Huawei, HiSilicon..
	Agreeable

	R4-2320802 CA_n34-n40 MSD
	Murata Manufacturing Co Ltd.
	To be noted

	WF on clarifying valid 1UL configurations
	Huawei, HiSilicon
	New Tdoc.



Topic #5: (place holder): Documents moved from block approval.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2320307
TP for 38.718-02-01 adding CA_n78-n104
	Ericsson, Orange
		NR CA Band Combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_n78-n1041
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n104
	6425 MHz
	–
	7125 MHz
	6425 MHz
	–
	7125 MHz
	TDD

	NOTE 1: Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



	CA_n78A-n104A
	CA_n78A-n104A
	n78
	See n78 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n104
	See n104 channel bandwidths in Table 5.3.5-1
	


Table 5.x.1.5-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	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)
	
	

	n78
	n104
	10
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1
direct-hit



Table 5.x.1.5-2: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	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)
	
	

	n104
	n78
	20
	15
	12 (RBstart=0)
	10
	8.3
	NOTE 7
	UL1/DL2






Open issues summary
Sub-topic 5-1 Clarification on RF-FE assumptions
Issue 5-1: 
· RF-FE assumptions such as architecture, and filter performance are not explicetly captured in R4-2320307

Recommended WF
· Discuss amongst experts which architecture, and filter performance may be assumed for CA_n78-n104.


Ad-hoc discussion: (Moderator goal: at least capture in a WF the set of assumptions for next meeting MSD analysis)
[Ericsson]: we've had off-line discussion and very good proposal from Qualcomm. Allowing c

[Orange]: We do not wish to restrict this band combination to only simultaneous Rx/Tx operation

[Qualcomm] by taking more time, only for non simult. Rx/Tx

[Skyworks] if shortcut is no simult Tx/Rx then fine. If the outcome is simultaneous Rx/Tx there will be impact on RF-FE, some cross-band MSD will happen. Difficult to quantify now.

[Huawei] if we specify this CA combination with non simult. Rx/Tx it does not mean this can not changed in the future. This can always be updated later. This has the benefits of simplifying the study.

[Apple] it would be best to do the study first assuming non-simultaenous Rx/Tx and then later review this assumption. Because if we start implementing with simpler assumptions and products are designed with this assumption, it may be difficult to revert the designs.

[Qualcomm] Good point Apple. Suggest companies evaluate simultaneous Rx/Tx for next meeting. n104 bands have not yet been allocated in Europe. In best case, having information available to operators may help for spectrum allocation to understand the challenges associated with such assumption. We would like to suggest that RAN4 provide this useful information since this band is important.

[Skyworks] we'd like to understand if this needs to be approved at this meeting. The basket is still open, to our understanding we could come back at next meeting. 

[Ericsson]: There is value in doing the simultaneous Rx/Tx studies.

[Qualcomm] we are ok to study simult. Rx/Tx.

[Skyworks]: what if we have to support n102, n78 and n104? It may not be a simple topic. How do we write the scope of the RF-FE architecture? Do we have dedicated filters/chains for each band? 

[Murata]: We think the simultaneous Rx/Tx should be discussed first vs non simultaneous Rx/Rx.

[Skyworks]: we can study simult. Rx/Tx but if there is a way forward we need to understand the impact for other band combinations.  For example n78 could n77.

[Qualcomm]: general considerations to be treated in WF? like improved MSD?

[Skyworks] in our opinion we now have the lower MSD capability that can be used for that. We should account for the worst-case most versatile front-end.

Agreements: assign WF to Qualcomm on CA_n78-n104.


Sub-topic 5-2 Missing Cross-band MSD evaluation CA_n78-n104
Issue 5-2: 
· Band n78 and band n104 cross-band isolation MSD analysis is missing.

Recommended WF
· At least, agree the test point parameters for further evaluation in next meeting

Ad-hoc discussion: (Moderator goal: use WF to capture issue 5-1 assumptions and test point parameters)
[Company 1]:


Agreements:

Topic #4 Recommendations to Chair
	T-doc number
	Company
	Proposals / Observations

	R4-2320307 TP for 38.718-02-01 adding CA_n78-n104
	Ericsson, Orange
	To be noted

	WF on CA_n78-n104
	Qualcomm
	New Tdoc

	
	
	



