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This summary covers the items under 4.1	Issues arising from basket WIs but not subject to block approval:
Topic 1: NR Intra-band ULCA combinations
Topic 2: NR-U Intra-band ULCA combinations
[bookmark: _Hlk143076798]Topic 3: LBLB combinations
Topic 4: Other band combinations not for block approval
Topic 5: Documents moved from block approval.
Topic #1: NR Intra-band ULCA combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316627 CA_n5B_BCS1
	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_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	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.




	R4-2316266 MSD for UL CA_n5B
	Qualcomm France
		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) 
	43.4
	20.6
	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.




	R4-2316768 Uplink 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
	26.2
	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.




	R4-2315380 MSD analysis for CA_n5B
	Apple
	Proposal: Adopt CA_n5B MSD Levels proposed in Table 3-1 shown below.
	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) 
	30.6
	23.6
	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.




	R4-2316776 Uplink CA_n7B BCS4-5 MSD test point
	Skyworks Solutions Inc.
	[bookmark: _Ref143750102]Observation: With 70MHz maximum aggregated BW, the CA_n7B BCS4-5 request is equivalent to configuring the UE/network with component carriers that occupy the whole bandwidth of band n7. The benefits of this BCS4-5 request are therefore questionable since:
1. To our knowledge, there are no operators with such spectrum allocation, so this BCS4-5 request may not represent commercial deployments;
1. The MSD is expected to be very high, in the range of ~ 42 dB for PCC, therefore the downlink radio link performance may be poor; and
1. This request may lead to very high A-MPR, the benefits of such uplink configuration are unclear.
Table 1 CA_n7B BCS4-5 MSD test point 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)
	Duplex mode

	CA_n7BX
	15/15
	20MHz + 50MHz
	9 (RBSTART = 4)
	36 (RBSTART = 230)
	TBD
	TBD
	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




	R4-2315870 NS_27 A-MPR and architecture for n48(2A) UL
	Skyworks Solutions Inc.
	Observations: 
· With CA_n48(2A) UL, many CC and RB allocations will require the largest A-MPR due to IMD3 falling in the -40dBm/MHz which if one PA is used will result in >20dB A-MPR.
· With such A-MPR a single UL CC will allow much better MCS and probably perform better.
· A two PA architecture may result in slightly lower A-MPR, but will be still significant (see NS_04 for n41(2A) with two PAs and only -25dBm/MHz OOB case)
· Similar to NS_04 for CA_n41(2A) equations can be designed to set IMD3 and IMD5 related A-MPR.
Observation: Although a two PA architecture is more suited for n48(2A), it is not clear that it will offer much more “viable” channel allocations than a 1PA case. However, 2PA approach covers UL MIMO or NC ULCA but not simultaneously and is consistent with the band n77 architecture.
Proposal: If specified, UL n48(2A) NS_27 A-MPR is evaluated using the 2PA architecture.
Proposal: If specified, UL n48(2A) NS_27 A-MPR is evaluated for bandwidth separation class of 100MHz and 200MHz to seek for simplifications of A-MPR regions. A-MPRCA_IM3 for -40dBm/MHz is evaluated.
Proposal: Based on A-MPRCA_IM3 for -40dBm/MHz evaluation outcome, the performance is compared with contiguous or single CC case to establish if this UL configuration is worth specifying.



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)
	Duplex mode

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

	Qualcomm
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	43.4
	20.6
	FDD

	Murata
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	FDD

	Skyworks
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	46.4
	26.2
	FDD

	Average1
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	44.1
	21.7
	FDD

	Apple
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	30.6
	23.6
	FDD

	Average2 (all)
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	40.7
	22.2
	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
· All test points are equivalent and MSD values are consistent apart from Apple’s input which is an order of magnitude lower (10dB) for the IMD3 value and similar to the BCS0 values.
· Discuss which averaged values are acceptable especially for IMD3 MSD

Ad hoc1 discussion:
Apple: agree on using average from 3 first companies in [] with check in next meeting
ATT: a way forward is needed to capture existing proposals. WF to ATT and Verizon.
Verizon: Note to also cover 10+15MHz

Recommendation to chair: 
· Note contributions R4-2316627 R4-2316266 R4-2316768 R4-2315380
· Assign WF on CA_n5B BCS1 MSD to ATT and Verizon, with possibly co-signing from contributing companies

Ad hoc2 discussion:
R4-2317654	WF on CA_n5B BCS1 MSD AT&T, Verizon, Skyworks, Qualcomm, Apple, Murata.
Moderator: The WF is agreeable

Sub-topic 1-2 CA_n7B
Issue 1-2: CA_n7B MSD for BCS4/5
· Proposals
Table 1 CA_n7B BCS4-5 MSD test point proposal from Skyworks
	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)
	TBD
	TBD
	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 whether such full band intra-band CA is a likely deployment
· The proposed test point is according to intra-band ULCA rules and based on IMD landscape study
· If BCS4/5 makes sense with full band use the proposed test point for evaluation in later meetings

Ad hoc 1 discussion:
Qualcomm: is this related to BCS4-5 request? 
Skyworks: this is intra-band.
Moderator: postpone to Thursday ad-hoc and discuss offline.
Ad hoc 2 discussion:
Qualcomm: postpone this to next meeting. Discuss if work should be triggered automatically.
Skyworks: ok to postpone but if BCS4/5 is requested when BCS already exists it may always trigger some work.
Apple: get explanation from the proponent whether the request is DL and UL.

Moderator: postpone to next meeting and try to get clarification from the proponent.

Sub-topic 1-3 CA_n48(2A)
Issue 1-3: A-MPR and architecture for n48(2A) UL
· Proposals: Skyworks proposals
· Proposal: If specified, UL n48(2A) NS_27 A-MPR is evaluated using the 2PA architecture.
· Proposal: If specified, UL n48(2A) NS_27 A-MPR is evaluated for bandwidth separation class of 100MHz and 200MHz to seek for simplifications of A-MPR regions. A-MPRCA_IM3 for -40dBm/MHz is evaluated.
· Proposal: Based on A-MPRCA_IM3 for -40dBm/MHz evaluation outcome, the performance is compared with contiguous or single CC case to establish if this UL configuration is worth specifying.
· Recommended WF
· Discuss expected performance of such ULCA configuration with NS_27 requirement
· Discuss proposals to draft a way forward on how to handle A-MPR studies if granted


Ad hoc 1 discussion:
Google: there are indoor scenarios, where max power is not needed and is useful.
Apple: implementation requires 2PA. is UL MIMO preferred to UL CA then?
Qualcomm: why considering 200MHz as band is 150MHz
Skyworks: answer to Qualcomm, to support 150MHz UE would have to declare 200MHz capability.
Moderator: postponed to next meeting.
Dish: restriction on bandwidth separation class, need to check how this work with deployments with PAL channels. To be considered.
Moderator: postponing to next meeting, the result will depend on contributions.

Recommendation to chair: Note contribution R4-2315870.
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

	R4-2316808 Draft CR for introducing NR-U uplink CA for NS_53 and NS_54
	Charter Communications, Inc
	Moderator: draft CR to be reviewed in the TR section, pending A-MPR agreements

	R4-2316869 A-MPR tables for CA_n96 NR-U CA_NS_53 and CA_NS_54
	Charter Communications, Inc
	Moderator: A-MPR proposal for NS_53 and NS_54 based on merging Charter’s data and Apple’s Data

	R4-2316777 PC5 NR-U CA_n96B A-MPR for NS_53 NS_54
	Skyworks Solutions Inc.

	Moderator: Measured Data is incomplete and may be revised before the meeting to be considered for consolidating simulated data with measurements. A draft revision with complete measurement results can be found for information here. An official revision number is also requested
http://10.10.10.10/ftp/RAN/RAN4/Inbox/drafts/%5B108bis%5D%5B101%5D%20NR_Baskets_Part_1/rev1_R4-2316777%20PC5%20NR-U%20CA_n96B%20A-MPR%20for%20NS_53%20NS_54.docx



Open issues summary
Sub-topic 2-1 NS_53
Issue 2-1: NS_53 A_MPR for CA_n96C
· Proposals
· Merged proposal from Charter of their data and Apple’s data:
Table 5: A-MPR for NS_53 power class 5
	Pre-coding
	Modulation
	Aggregated channel bandwidth (Sub-band allocation) / RB Allocation

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

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK2
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [4.5]
	≤ [5.5]
	≤ [4.0]
	≤ [4.0]
	≤ [4.0]
	≤ [4.0]

	
	QPSK
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [4.5]
	≤ [5.5]
	≤ [4.0]
	≤ [4.5]
	≤ [4.0]
	≤ [4.0]

	
	16 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [4.5]
	≤ [5.5]
	≤ [4.5]
	≤ [4.5]
	≤ [4.5]
	≤ [4.5]

	
	64 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [5.5]
	≤ [6.0]
	≤ [5.0]
	≤ [5.0]
	≤ [5.0]
	≤ [5.0]

	
	256 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [6.0]
	≤ [7.0]
	≤ [6.0]
	≤ [6.0]
	≤ [6.0]
	≤ [6.0]
	≤ [6.0]
	≤ [6.0]

	CP-OFDM
	QPSK
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [5.0]
	≤ [7.0]
	≤ [5.0]
	≤ [6.0]
	≤ [5.5]
	≤ [6.5]
	≤ [5.5]
	≤ [6.5]

	
	16 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [6.0]
	≤ [7.0]
	≤ [5.5]
	≤ [6.0]
	≤ [6.0]
	≤ [6.5]
	≤ [6.0]
	≤ [6.5]

	
	64 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [6.5]
	≤ [9.0]
	≤ [6.0]
	≤ [7.0]
	≤ [6.5]
	≤ [6.5]
	≤ [6.5]
	≤ [6.5]
	≤ [6.5]
	≤ [6.5]

	
	256 QAM
	≤ [9.0]
	≤ [12.0]
	≤ [7.0]
	≤ [9.0]
	≤ [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.


· Potential measured data from Skyworks to consolidate proposal if justified
· Recommended WF
· Unless there is a significant discrepancy in the to be revised Skyworks data, the merged proposal is discussed for approval


Ad hoc 1 discussion:
Charter: Some issues need solving based on Skyworks comment on NS53/NS54
Skyworks: need to check the 20MHz gap.
Moderator: cross-check offline the guard-band assumptions.
Skyworks: NS_53 has less 0 guard band for top of the band.
Moderator: Skyworks and Charter to cross-check offline the assumptions and the spec.

Sub-topic 2-2 NS 54
Issue 2-2: NS_54 A_MPR for CA_n96C

· Proposals
· Merged proposal from Charter of their data and Apple’s data:
· Table 6: A-MPR for NS_54 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table 6.2F.2A.2-1
	≤ [3.5]
	≤ [5.0]

	
	QPSK
	
	≤ [3.5]
	≤ [5.0]

	
	16 QAM
	
	≤ [3.5]
	≤ [5.0]

	
	64 QAM
	
	≤ [4.5]
	≤ [5.0]

	
	256 QAM
	
	≤ [6.0]
	≤ [6.0]

	CP-OFDM
	QPSK
	
	≤ [4.5]
	≤ [6.0]

	
	16 QAM
	
	≤ [4.5]
	≤ [6.0]

	
	64 QAM
	
	≤ [6.0]
	≤ [6.5]

	
	256 QAM
	
	≤ [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 or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
NOTE 3:	Applicable for 40 MHz aggregated channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz aggregated channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz aggregated channels centered at the nearest NR-ARFCN corresponding to [5985 MHz].
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.


· Potential measured data from Skyworks to consolidate proposal if justified
· Recommended WF
· Unless there is a significant discrepancy in the to be revised Skyworks data, the merged proposal is discussed for approval

Ad hoc 1 discussion:
Skyworks: NS_54: MPR applying to some channels is fine as principle but need to cover the MPR exceptions properly: better to capture MPR in the table?64QAM AMPR for CP to be aligned.
Charter: clarify/correct table in the draft CR.

Recommendation to chair: 
· Assign revision to R4-2316777  to capture the input for information and note the revision
· Note contributions R4-2316869 
· Assign Revision TDoc number to draft CR R4-2316808 to capture further agreements on NS53 and NS54 A-MPR tables 

Ad hoc2 discussion:
R4-2317655	WF on NS53 and NS54 A-MPR requirement Charter, Skyworks
Charter: The main open point is how to capture the A-MPR tables. The requirement part is stable.
Qualcomm: intention for the CR in next meeting wo brackets?
Charter: yes

Moderator: let time for companies to comment until Friday morning.

Sub-topic 2-3
Issue 2-3: Review of Draft CR

· Proposals
· Draft CR R4-2316808 from Charter
· Recommended WF
· Draft CR to be reviewed and potentially revised for A-MPR
· Interested parties should try to flag any issue for the Draft CR before the meeting except for A-MPR values that will be discussed at the meeting

Ad hoc 1 discussion:
Moderator: a Revision is needed to capture alignment on NS53 and NS54 tables.
Ad hoc2 discussion:
The Draft CR is postponed

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

	R4-2315379 MSD analysis for CA_n5B-n12, CA_n5B-n14, and CA_n5B-n29 with CA_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
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	743.5
	11.5
	FDD
	IMD9

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

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	765.5
	13.3
	FDD
	IMD7

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

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	725.5
	8.8
	FDD
	IMD11


Table 3-1: Proposal for MSD based on 10RB+10RB UL allocation
Moderator to Apple: please confirm which is valid: 1RB+1RB written in Table or 10+10RB in Table tittle, from the data is looks like 10+10 which I will assume.

	R4-2316267 MSD for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B-n29A
	Qualcomm France
		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
	1 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	743.5
	4.4
	FDD
	IMD9

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

	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	765.5
	34.3
	FDD
	IMD7

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

	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	725.5
	6.4
	FDD
	IMD11




	R4-2316628 CA_n5B_n12,14, 29,LB_LB
	Murata Manufacturing Co Ltd.
		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
	1 (RBSTART= [7])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [43])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	[743.5]
	[9.4]
	FDD
	[IMD11]

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

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	[765.5]
	[26.0]
	FDD
	[IMD7]

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

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	[725.5]
	[6.9]
	FDD
	[IMD11]




	R4-2316778 n12 n14 n29 MSD due to UL CA_n5B
	Skyworks Solutions Inc.
	Proposal 1: Tentatively adopt the MSD test points of Table 2 to evaluate, via simulation/measurements, the upper 5 MHz DL channels for Band n12, n14, and n29 due to UL CA_n5B 10 MHz+10 MHz operation.

Table 2: Tentative MSD test point counter proposal
	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
	n5Z
	829
	10
	1 (RBSTART=[7])
	874
	N/AX
	FDD
	IMD5X

	
	
	839
	10
	1 (RBSTART=[44])
	884
	N/AY
	
	IMD5Y

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

	CA_n5-n14
	n5Z
	829
	10
	1 (RBSTART=0)
	874
	N/AY
	FDD
	IMD5Y

	
	
	839
	10
	1 (RBSTART=51)
	884
	N/AX
	
	IMD5X

	
	n14
	N/A
	5
	N/A
	765.5
	TBD
	FDD
	[IMD7]

	CA_n5-n29
	n5Z
	829
	10
	1 (RBSTART=[7])
	874
	N/AX
	FDD
	IMD5X

	
	
	839
	10
	1 (RBSTART=[44])
	884
	N/AY
	
	IMD5Y

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

	NOTE X: This component carrier is affected by IMD5 for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD5 of the local oscillator leakage and uplink RB for which the MSD is not specified.
NOTE Z: For this MSD test point, the closest NR-ARFCN as specified in clause 5.4.2 that complies to the nominal channel spacing for intra-band contiguous CA defined in clause 5.4A.1 applies.


Proposal 2: To evaluate the IMD 7, 11, 13 affecting the DL Band n12, n14, and n29 channels, we invite interested companies to discuss which option is preferred for simulation/measurement results:
Option 1: Evaluate IMD levels using a full MPR allowance. For the example UL CA_n5B configuration of 10 MHz+10 MHz, 1(RBstart=0) + 1(RBstart=51), assume that the -13 dBm/MHz threshold is guaranteed by taking the full 5.5 dB MPR allowance for DFT-s-OFDM QPSK.
Option 2: Evaluate IMD levels using MPR=0. Option 2 assumes that the IMD3 -13 dBm/MHz is met thanks to a given filter rejection over the IMD3 frequency range. Another set of assumptions is needed for filter rejection over the IMD 7, 9, 11, 13 frequency ranges.

	R4-2316268 MSD for CA_n12A-n14A
	Qualcomm France
		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)
	

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	3.3
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	3.4
	>ACLR2






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:
10+10 furthest away?
	CA_n5-n12
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	
	n12
	N/A
	5
	N/A
	743.5
	11.5
	FDD
	IMD9

	Qualcomm
1+1 furthest away
	CA_n5-n12
	n5
	829
	10
	1 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	
	n12
	N/A
	5
	N/A
	743.5
	4.4
	FDD
	IMD9

	Murata
1+1 centered IMD11
	CA_n5-n12
	n5
	829
	10
	1 (RBSTART= [7])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART= [43])
	884
	N/A
	
	

	
	
	n12
	N/A
	5
	N/A
	[743.5]
	[9.4]
	FDD
	[IMD11]

	Skyworks
1+1 centered IMD11
	CA_n5-n12
	n5Z
	829
	10
	1 (RBSTART=[7])
	874
	N/AX
	FDD
	IMD5X

	
	
	
	839
	10
	1 (RBSTART=[44])
	884
	N/AY
	
	IMD5Y

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

	Skyworks Notes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD5 for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD5 of the local oscillator leakage and uplink RB for which the MSD is not specified.
NOTE Z: For this MSD test point, the closest NR-ARFCN as specified in clause 5.4.2 that complies to the nominal channel spacing for intra-band contiguous CA defined in clause 5.4A.1 applies.


· Recommended WF
· Discuss RB allocation:
· 1+1 (Qualcomm, Murata, Skyworks) vs 10+10(Apple TBC)
· Furthest away (Qualcom,Apple TBC) vs centering IMD11 (Murata, Skyworks)
· Discuss the channel position (nominal CA channel spacing) and issue with MSD on the CA_n5B DL CCs from Skyworks input
· Derive a way FW to have the same test point from all companies
· For MSD values, it will be difficult to agree since they derive from different test points, but if it corresponds to the agreed test point, the value can be used as starting point


Ad hoc 1 discussion for CA_n5B-n12, n5B-n14, n5B-n29:
Moderator: Should we have a WF on the 3 n5B+nXX MSD test points to align all companies input for next meeting?
Qualcomm: have another WF and agree framework : worst case vs simpler approach.
Skyworks: we are OK to rediscuss the framework and RB allocation as long as MPR/A-MPR conditions are clear.
ATT: good to rediscuss the framework. 
Skyworks: WF focussing on FDD only
Moderator: Qualcomm will drive the WF
Verizon: covering other bands too?
Moderator: WF will cover FDD bands in general too.
CHTTL: basket extends to June
ATT: capturing the framework in SimBC may be gating

Recommendation to chair: 
· Note contributions R4-2315379 R4-2316267 R4-2316628 and R4-2316778
· Assign a way forward to Qualcomm (plus possibly contributing companies) on inter-band MSD test point rules for FDD contiguous intra-band ULCA 1 UL band configuration:
· Agree channel and RB allocation rules for inter-band MSD test FDD contiguous intra-band ULCA 
· Agree CA_n5B_n12, CA_n5B_n14, and CA_n5B_n29 test points for evaluation at next meeting

Ad hoc2 discussion:

R4-2317656	WF on cross-band MSD test point for FDD bands with intra-band contiguous UL CA Qualcomm, Skyworks, Murata.
Skyworks: Support the WF
Qualcomm: change the indication to RAN5 to be more generic

Moderator: WF is agreeable after change on the indication to RAN5 to be more generic
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:
10+10 furthest away?
	CA_n5-n14
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	
	n14
	N/A
	5
	N/A
	765.5
	13.3
	FDD
	IMD7

	Qualcomm
1+1 furthest away
	CA_n5-n14
	n5
	829
	10
	1 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	
	n14
	N/A
	5
	N/A
	765.5
	34.3
	FDD
	IMD7

	Murata
1+1 furthest away
	CA_n5-n14
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	
	n14
	N/A
	5
	N/A
	[765.5]
	[26.0]
	FDD
	[IMD7]

	Skyworks
1+1 furthest away
	CA_n5-n14
	n5Z
	829
	10
	1 (RBSTART=0)
	874
	N/AY
	FDD
	IMD5Y

	
	
	
	839
	10
	1 (RBSTART=51)
	884
	N/AX
	
	IMD5X

	
	
	n14
	N/A
	5
	N/A
	765.5
	TBD
	FDD
	[IMD7]

	Skyworks Notes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD5 for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD5 of the local oscillator leakage and uplink RB for which the MSD is not specified.
NOTE Z: For this MSD test point, the closest NR-ARFCN as specified in clause 5.4.2 that complies to the nominal channel spacing for intra-band contiguous CA defined in clause 5.4A.1 applies.


· Recommended WF
· Discuss RB allocation: 3 companies are aligned and miximize the MSD
· 1+1 (Qualcomm, Murata, Skyworks) vs 10+10(Apple TBC)
· WF: if acceptable use the 1+1RB test point and use Qualcomm and Murata MSD as a starting point
· Discuss the channel position (nominal CA channel spacing) and issue with MSD on the CA_n5B DL CCs from Skyworks input

Ad hoc 1 discussion:
See discussion in 3-1

Sub-topic 3-3 CA_n5B_n29 
[bookmark: _Hlk146818655]Issue 3-3a: 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:
10+10 furthest away?
	CA_n5-n29
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	
	n29
	N/A
	5
	N/A
	725.5
	8.8
	FDD
	IMD11

	Qualcomm
1+1 furthest away
	CA_n5-n29
	n5
	829
	10
	1 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART=51)
	884
	N/A
	
	

	
	
	n29
	N/A
	5
	N/A
	725.5
	6.4
	FDD
	IMD11

	Murata
1+1 furthest away
	CA_n5-n29
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	
	n29
	N/A
	5
	N/A
	[725.5]
	[6.9]
	FDD
	[IMD11]

	Skyworks
1+1 centered IMD13
	CA_n5-n29
	n5Z
	829
	10
	1 (RBSTART=[7])
	874
	N/AX
	FDD
	IMD5X

	
	
	
	839
	10
	1 (RBSTART=[44])
	884
	N/AY
	
	IMD5Y

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

	Skyworks Notes on CA+n5B MSD issue
	NOTE X: This component carrier is affected by IMD5 for which the MSD is not specified.
NOTE Y: This component carrier is affected by IMD5 of the local oscillator leakage and uplink RB for which the MSD is not specified.
NOTE Z: For this MSD test point, the closest NR-ARFCN as specified in clause 5.4.2 that complies to the nominal channel spacing for intra-band contiguous CA defined in clause 5.4A.1 applies.


· Recommended WF
· Discuss RB allocation:
· 1+1 (Qualcomm, Murata, Skyworks) vs 10+10(Apple TBC)
· Furthest away (Qualcom, Murata, Apple TBC) vs centering IMD13 (Skyworks)
· Two companies have the same test point and similar results
· Discuss the channel position (nominal CA channel spacing) and issue with MSD on the CA_n5B DL CCs from Skyworks input
· Derive a way FW to have the same test point from all companies
· For MSD values, it will be difficult to agree since they derive from different test points, but if it corresponds to the agreed test point, the value can be used as starting point


Ad hoc 1 discussion:
See discussion in 3-1
Sub-topic 3-4 CA_n12_n14
Issue 3-4: CA_n12_n14
· Proposals
· Option 1: Qualcomm this meeting
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	3.3
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	3.4
	>ACLR2


· As a reminder: Skyworks last meeting
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	1.6
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	2.6
	>ACLR2



· Recommended WF
· Qualcomm uses the same test point than last meeting test point from Skyworks, MSD values can be discussed and agreed
· Discuss around averaged values unless other companies want to contribute next meeting:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	2.5
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	3.0
	>ACLR2




Ad hoc 1 discussion:
Qualcomm: OK with averaging
ATT: Is there other companies bringing more data to next meeting?Mod
Apple: we can contribute for next meeting.
Moderator: OK to postpone to next meeting for more data as long as current input from two companies is used.

Recommendation to chair: 
· Note contributions R4-2316268
· Capture in Chairman’s note that data provided in R4-2316268 this meeting and R4-2311531 last meeting should be used for the agreement next meeting and if no further contribution averaging is agreeable

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

	R4-2315455 TP for TR 38.718-02-01 CA_n66-n70
	Samsung, DISH Network
	Moderator: TP re-submitted from last meeting, may be used to capture agreements in a revision

	R4-2316270 Considerations on UL CA_n66A-n70A
	Qualcomm France
	Observation 1: Single TX antenna is not sufficient for UL CA_n66A-n70A 
Observation 2: Band combination specific power backoff to meet general emission limit -30dBm/1MHz and -13dBm/1MHz is needed, which would require significant amount of analysis in 3GPP 
Observation 3: MSD to n70 may be needed due to IMD7 and MSD may be needed to n66 due to IMD9/IMD11
Observation 4: Due to RIMD5 in UL CA_n66A-n70A, the GNSS functionality may be impacted
Proposal 1: RAN4 to discuss at least the following aspects (not limited to) and agree if UL CA for this combination is feasible.
· Power back-off to meet generic emission limits
· GNSS functionality impacts 
· Potential MSD to n70/n66 DL

	R4-2316629 CA_n66-n70 2UL Issues
	Murata Manufacturing Co Ltd.
	Observation 1: Co-banding n66 and n70 UL filter is the most preferred option for UE vendor.
Observation 2: Single UL only is the easiest to deploy at expense of UL data throughput. Small increase of [FFS] in ΔTIB and ΔRIB.
Observation 3: Non-concurrent n66/n70UL requires capability signaling and possible increase in ΔTIB.
Observation 4: Dedicated filter or guard band wastes valuable spectrum
Observation 5: Excessive TX backoff required just to meet general requirements like Non-contiguous intra-band ULCA even with a recommended 2PA-2ANT solution.
Observation 6: TX PSD Imbalance restriction required for 2UL operation to mitigate the UE EVM degradation due to the near-far effect for inter-site 2UL operation.
Observation 7: TX inter-band emission requirements exist in TS38101-1 section 6.5A, but MPR/AMPR would have to be defined for the case where n66 and n70 TX share the same band. Some restrictions on TX PSD imbalance would have to apply for back-off considerations

	R4-2315878 On UL CA_n66-n70
	Skyworks Solutions Inc.
	Observation: 
· Single CC ACLR and SEM cannot be met for UL CA_n66-n70 for the 1PA co-banded case as the other CC will fail ACLR
· Even when with separate UL antennas, adjacent n70 and n66 UL channels will fail their respective ACLR and SEM requirement due to the reverse IMD products related to their tight coupling.
Proposal: Like for similar cases with adjacent UL bands CA_n71-n85 and CA_n28-n105, CA_n66-n70 is restricted to 1UL in Release 18.

	R4-2316397 On DC_18-n77 and CA_n18-n77 operator specific frequency range
	Skyworks Solutions Inc.
	Proposal on rules for applying restricted frequency ranges:
· Operator specific frequency range restriction is not allowed for MSD studies:
· If the band combination contains a band that is solely deployed by one operator, then operator specific range can be considered on a case-by-case basis, only if the region or country restricted range is insufficient
· Region or country specific frequency ranges can be used for MSD studies, if the combination can be clearly identified to be valid in a single region or country:
· In cases where multiple regions or countries apply, using different MSD points for different restricted ranges may be considered on a case-by-case basis, only if the overall valid frequency range is insufficient
· Whenever an MSD is not applicable, when applying a valid frequency range restriction, valid test point(s) parameters for the bands are provided with the MSD value and a note clarifying that the MSD cannot be measured within a valid frequency restriction range attached to the IMD order. 

Proposal for CA_n18-n77 and DC_18_n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77.
	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
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	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.



Proposal for CA_n18-n77 and DC_18_n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77.
	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
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	11.7
	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.




	R4-2316769 CA_n34-n40 MSD
	Skyworks Solutions Inc.
	Proposal: Adopt the Band n34 and Band n40 PC3 cross-band isolation MSD test points of Table 1 below 
Table 1: Band n34 and Band n40 PC3 cross-band isolation MSD requirements
	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




	R4-2316773 Resolving valid 1 UL carrier configurations for DL CA_n7-n38 CA_n5-n8
	Skyworks Solutions Inc.
	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.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,
· 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".
Proposal 2: 
To allow specifying PC3 1 UL carrier configurations in Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA), adopt the change of wording below respectively for Notes 10, 6, 4, 2:
"Unless otherwise noted, the default power class applies to the specified single uplink carrier configuration(s)."
Moderator: Examples are given to show how this can be used to indicate n5 UL only for CA_n5-n8 and no UL for n7-n38 in  >2 DL bands including n7-n38



Open issues summary
Sub-topic 4-1 CA_n66-n70
Moderator: all UE vendor companies have identified major issues for implementing 2UL and meeting emission that cannot be solved within the current specification framework and question feasibility: MPR/A-MPR for inter-band, PSD constrains 
[bookmark: _Hlk146823422]Issue 4-1: CA_n66-n70
· Proposals
· Option 1: Qualcomm: RAN4 to discuss at least the following aspects (not limited to) and agree if UL CA for this combination is feasible.
· Power back-off to meet generic emission limits
· GNSS functionality impacts 
· Potential MSD to n70/n66 DL
· Option 2: Skyworks: Like for similar cases with adjacent UL bands CA_n71-n85 and CA_n28-n105, CA_n66-n70 is restricted to 1UL in Release 18
· Also a number of observations on the issue in Murata input.
· Recommended WF
· Discuss between experts if 2UL can be specified under the current specification networks:
· If not: cannot be part of block approval or basket in R18 and needs a specific requirements to be developed in a dedicated WI
· If yes: discuss the effort, feasibility and interest of such case
· Based on this capture agreements a way forward on adjacent or narrow gap UL FDD bands combination

Ad hoc 1 discussion:
Moderator: seems difficult to cover 2UL within current specification framework, is it OK to postpone 2UL to later release?
Samsung: Appreciate the input on 2UL issues, we are ok to postpone to further release. Would like to understand if other cases may support a generic WI ? 
Dish: OK for postponing but would like to gage interest by other proponents to cover in future release.
Moderator: 1UL already in the spec. 
Samsung: keep request in the WID, 
Moderator: will ask chair to capture agreement that 2UL is not pursued for R18

Recommendation to chair: 
· R4-2315455 is not pursued
· Note contributions R4-2316270, R4-2316629, R4-2315878
· Capture in Chairman’s note that 2UL CA_n66-n70 is not pursued in release 18

Sub-topic 4-2 CA_n18-n77 and DC_18_n77
[bookmark: _Hlk146823414]Issue 4-2a: CA_n18-n77 and DC_18_n77
· Proposals
· Option 1: Proposal for MSD based on use of Japan restricted range instead of operator restricted range
Proposal for CA_n18-n77 and DC_18_n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77.
	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
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	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.


Proposal for CA_n18-n77 and DC_18_n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77.
	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
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	11.7
	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
· Independently from agreeing on the set of rules, discuss if Japan frequency range should be used instead of operator specific range (MSD not measurable in both case)
· Discuss if an MSD value with note on testability is preferable to N/A 
· If agreeable a WF or Draft TP/CR could be requested


Ad hoc 1 discussion:
Samsung: We understand RAN agreement that range restriction is based on Region. Preference is use N/A for MSD value.
KDDI: we understand the proposal. We would like to check for next meeting.
CHTTL: Change for ENDC is maybe not useful from R15.
Moderator: try to align for current release.
CHTTL: want to check release aspect for 4-2b
Samsung: do we need a WF this meeting?
Skyworks: we can postpone the discussion on rules to next meeting and capture agreement in SimBC SI.

Recommendation to chair: Note contributions R4-2316397


Issue 4-2b: Rules for use of restricted frequency  
· Proposals
· Option 1: Clarification on rules on how to use frequency restricted range and write the MSD requirement
Proposal on rules for applying restricted frequency ranges:
· Operator specific frequency range restriction is not allowed for MSD studies:
· If the band combination contains a band that is solely deployed by one operator, then operator specific range can be considered on a case-by-case basis, only if the region or country restricted range is insufficient
· Region or country specific frequency ranges can be used for MSD studies, if the combination can be clearly identified to be valid in a single region or country:
· In cases where multiple regions or countries apply, using different MSD points for different restricted ranges may be considered on a case-by-case basis, only if the overall valid frequency range is insufficient
· Whenever an MSD is not applicable, when applying a valid frequency range restriction, valid test point(s) parameters for the bands are provided with the MSD value and a note clarifying that the MSD cannot be measured within a valid frequency restriction range attached to the IMD order. 
· Recommended WF
· Discuss the rules and decide if a WF is needed


Ad hoc 1 discussion:
Moderator: postponed to next meeting, encourage companies to have a look and possibly capture rules in SimBC next meeting 

Sub-topic 4-3 CA_n34-n40
[bookmark: _Hlk146829094]Issue 4-3: CA_n34-n40
· Proposals
· Option 1: input from Skyworks
	[bookmark: _Hlk147985317]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


Ad hoc 1 discussion:
Moderator: postponed to Thursday ad hoc, encourage offline in the meantime
Ad hoc2 discussion:
Huawei: PC2 or PC3? First test point condition is there from R16. Second test point needs further evaluation. WF is useful to align conditions
Skyworks: this is PC3, should WF cover PC3 and PC2?
Huawei: PC3+PC2 OK

Moderator: WF to be finalised for Friday morning

[bookmark: _Hlk147984845]R4-2317657	WF on CA_n34-n40 MSD Skyworks, Huawei

Sub-topic 4-4 CA_n7_n38
[bookmark: _Hlk146829103]Issue 4-4: CA_n7_n38
· Proposals
· Option 1: Proposal from Skyworks on correcting Note 10, clarifying “-“ and allowing to indicate PC3 single UL or no UL in the UL configuration column
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.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,
· 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".
Proposal 2: 
To allow specifying PC3 1 UL carrier configurations in Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA), adopt the change of wording below respectively for Notes 10, 6, 4, 2:
"Unless otherwise noted, the default power class applies to the specified single uplink carrier configuration(s)."

· Recommended WF
· Discuss 
· the need to correct Note 10 (default power class instead of PC3)
· the need to clarify “-“
· the need to clarify the default power classes
· Enabling to clarify all UL configurations in the UL configuration column including:
· No UL on n7-n38 in >2band DL BC including them
· PC3 n5 UL only for CA_n5-n8
· Based on agreements, capture them in a way forward and discuss the exact wording where needed


Ad hoc 1 discussion:
Moderator: postponed to Thursday ad hoc, encourage offline in the meantime
Ad hoc2 discussion:
Huawei: further discuss in next meeting, ENDC to be considered for UL exceptions.
Qualcomm: good to have clarification.
Nokia and Qualcomm: may be preferable to cover this issue in SimBC

Moderator: no WF this meeting but capture in chair’s notes that there is consensus in the group that clarification/corrections are needed for UL configuration exceptions for NRCA and ENDC.

R4-2317658	WF on Resolving valid 1 UL carrier configurations for DL CA_n7-n38 CA_n5-n8 Skyworks => withdrawn
Topic #5: Documents moved from block approval
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315456 TP for TR 38.718-02-01 CA_n26-n71
	Samsung, DISH Network, Fujitsu
	Moderator Flagged because this is a LBLB case which is not for block approval and cross band MSD requires expert view

	R4-2315461 TP for TR 38.718-03-01 to include CA_n26-n66-n71
	Samsung, DISH Network, Fujitsu
	Moderator: depends on flagged two band case above

Moderator Note: R4-2315454 Draft CR for TS 38.101-1 Addition of PC3 new configuration for CA_n26-n29-n71	Samsung, DISH Network, Fujitsu also depends on R4-2315456 but is a LBLBLB case that should be covered in the 700800900MHz WI



Open issues summary
Sub-topic 5-1 CA_n26-n71
Issue 1-1: CA_n26-n71 cross band MSD

Table 5.x.1.5-1: 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)
	

	n26
	n71
	816.5
	5
	15
	25 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2

	n71
	n26
	688
	20
	15
	20 (RBstart=86)
	861.5
	5
	2.0
	>ACLR2



· Recommended WF
· Moderator: n26 UL BW should be 20MHz
· Discuss with experts if proposed MSDs are reasonable.

Ad hoc 1discussion:
Moderator: postponed to Thursday ad hoc, encourage offline in the meantime

Latest revision: Rev1 of R4-2315456 TP for TR 38.718-02-01 CA_n26-n71.docx

Table 5.x.1.5-1: 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)
	

	n26
	n71
	824
	20
	15
	20 (RBstart=0)
	649.5
	5
	3.9
	>ACLR2

	n71
	n26
	688
	20
	15
	20 (RBstart=86)
	861.5
	5
	2.0
	>ACLR2



Ad hoc 2 discussion:
Qualcomm: OK with proposed values.
Skyworks: We are also OK
Apple: n5-n71 values are reused but n26 gap is smaller to n71. 

Moderator: 
Remind that LBLB combinations are not for block approval
recommend to provide revison number for R4-2315456  and approve based on the latest draft TR version. R4-2315461 can be approved.
