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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
RAN4 extensively studied the feasibility of simplification of band combination specification for NR and LTE in previous RAN4 meetings [SID: FS_SimBC]. Eleven proposals are submitted in this meeting under the following three sub agenda items:
· 5.1.1  General aspects
· R4-2316212, R4-2316679, R4-2316686, R4-2316687
· 5.1.2  Simplification of working procedure
· R4-2316435, R4-2316436
· 5.1.3  Simplification of specification and reduction of test burden
· Rev_R4-2315220, R4-2316688, R4-2316689, R4-2316775, R4-2316859
The companies’ contributions are listed with the five topics as below.
	Reference
	TDoc
	Title
	Source
	Topic

	[1]
	Rev_R4-2315220
	Discussions on interband 2UL CA co-ex simplification
	Nokia
	#3-1

	[2]
	R4-2316212
	TP for TR 38.846 to remove some editor's notes
	Huawei, HiSilicon
	#1-2

	[3]
	R4-2316435
	TP for 38.846 about that same UL configurations need to apply for all BCS's
	Ericsson, T-Mobile US, Apple
	#2-1

	[4]
	R4-2316436
	TP for 38.846 about that BCS4 and BCS5 channel BW does not need to be specified in BCS sheet
	Ericsson
	#2-2

	[5]
	R4-2316679
	TR 38.846 v1.3.0_Study on simplification of band combination specification for NR and LTE
	ZTE
	#1-1

	[6]
	R4-2316686
	TP for FS_SimBC on TR 38.846 cleanup
	ZTE
	#1-2

	[7]
	R4-2316687
	TP for TR 38.846_Restructure the clause for optimization on band combinations
	ZTE, CHTTL
	#1-2

	[8]
	R4-2316688
	Further considerations on delta TIB and RIB special values for band combinations
	ZTE, CHTTL
	#4-1

	[9]
	R4-2316689
	TP for TR 38.846_Guidelines on delta TIB and RIB special values for band combinations
	ZTE, CHTTL
	#4-1

	[10]
	R4-2316775
	Correction to SUL_n41-n80 and guidelines for SUL MSD test points
	Skyworks
	#5-1

	[11]
	R4-2316859
	On UL1-DL4 harmonic mixing and table templated for 1UL-CC and 2UL-CC MSD studies
	Skyworks
	#5-1






Topic #1: Update TR for FS_SimBC
In last meeting, the valid rules and guidelines in TR 38.862 which are also common and applicable to Rel-18 were captured in TR 38.846. In this topic, the TR structure for the newly merged TR will be reconsidered. Furthermore, the cleanups for the TR will also be handled.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316679
	ZTE
	TR 38.846 v1.3.0_Study on simplification of band combination specification for NR and LTE
This contribution is to collect the agreed TP in RAN4#108bis meeting with TR updated version v1.3.0.
[Moderator suggestion] This contribution will be submitted post RAN4 meeting for email approval. No online discussion is expected in the meeting.

	R4-2316212
	Huawei, HiSilicon
	In this paper, we’d like to provide the following text proposals to remove some editor’s notes.

	R4-2316686
	ZTE
	Proposal 1:	 It is suggested to approve the cleanups for TR 38.846 in this TP.
· Remove the objectives of operation of PC5 configurations with Uu configurations in the TR.
· Correct the notations for SUL band combinations.
· Remove the unnecessary editor’s notes.
· Other typo corrections.

	R4-2316687
	ZTE, CHTTL
	Proposal 1:	 It is suggested to restructure the clause “9	[Optimization on band combinations]” to sub-clause “6.x	Guidelines on configuration tables”.
· Remove sub-clause title in “9.1	[Configuration table format in RAN4 specification]”.
· Move sub-clause “9.1.1	DC Configuration table” to sub-clause “6.x.2	DC Configuration table”.
· “Merge” the contents of sub-clause 8.3.1.1 and 8.3.1.3 in TR 38.862 into the sub-clause 6.x.1 and 6.x.3 in accordance with the guidelines on configuration tables in Rel-18.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions. 
Sub-topic 1-1  Post meeting TR handling
No online discussion is expected.
Sub-topic description: This sub-topic is for post-meeting email approval. Tdoc R4-2316679 is reserved for the updated TR to collect the agreed TP for FS_SimBC in this meeting. 
Sub-topic 1-2  Clean-ups & Re-structure for TR 38.846
Tdoc R4-2316686 & R4-2316687 are suggested to be presented.
Sub-topic description: This sub-topic is about the clean-ups & Re-structure for TR 38.846.
Issue 1-2A:  Clean-ups for TR 38.846
· Proposals
· It is suggested to approve the clean-ups for TR 38.846 in this TP.
· Remove the objectives of operation of PC5 configurations with Uu configurations in the TR.
· Correct the notations for SUL band combinations.
· Remove the unnecessary editor’s notes.
· Other typo corrections.

· Recommended WF
· It is suggested to approve the clean-ups mentioned in R4-2316686.

Issue 1-2B:  Re-structure for TR 38.846
· Proposals
· It is suggested to restructure the clause “9	[Optimization on band combinations]” to sub-clause “6.x	Guidelines on configuration tables”.
· Remove sub-clause title in “9.1	[Configuration table format in RAN4 specification]”.
· Move sub-clause “9.1.1	DC Configuration table” to sub-clause “6.x.2	DC Configuration table”.
·  “Merge” the contents of sub-clause 8.3.1.1 and 8.3.1.3 in TR 38.862 into the sub-clause 6.x.1 and 6.x.3 in accordance with the guidelines on configuration tables in Rel-18.

· Recommended WF
· It is suggested to approve the TR re-structure mentioned in R4-2316687.

Topic #2: Simplification of working procedure
In this topic, the simplification of working procedure for band combination will be discussed. Two sub-topics will be handled in this topic. The first sub-topic is to discuss the rules that same UL configurations need to apply for all BCS’s. The second sub-topic is to handle BCS4 and BCS5 channel BW in the request sheet when requesting new band combinations.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316435
	Ericsson, T-Mobile US, Apple
	Proposal 1  Since there are no technical justification to have different UL configurations for different BCS’s, it is suggested to introduce a rule to have same UL configuration for all BCS’s for a DL configuration.

	R4-2316436
	Ericsson
	Proposal 1  It is suggested for BCS4 and BCS5 in the request sheet for requesting new band combinations, there is no need to add information in the BCS sheet about which channel bandwidths that are supported.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1  Rules on same UL configurations applying for all BCS’s
Tdoc R4-2316435 is suggested to be presented.
Sub-topic description: This sub-topic is to discuss the issues on same UL configurations applying for all BCS’s. Since there are no technical justification to have different UL configurations for different BCS’s, it is suggested to set a rule to have same UL configuration for all BCS’s for a DL configuration, irrespective of whether it is specifically requested by the proponent.
Example:
[image: ]
[image: ]
Issue 2-1A:  Rules on same UL configurations applying for all BCS’s
· Proposals
· It is suggested to introduce a rule to have same UL configuration for all BCS’s for a DL configuration.
· Recommended WF
· It is suggested to approve the rule.
Sub-topic 2-2  Rules on BCS4 and BCS5 channel BW in request sheet
Tdoc R4-2316436 is suggested to be presented.
Sub-topic description: This sub-topic is to discuss how to apply the BCS4 and BCS5 channel bandwidth information in the BCS sheet for requesting new band combinations.

Open issues and candidate options before meeting:
Issue 2-2A: Rules on BCS4 and BCS5 channel BW in request sheet
· Proposals
· It is suggested for BCS4 and BCS5 when requesting new band combinations, there is no need to add information in the BCS sheet about which channel bandwidths that are supported.
· Recommended WF
· It is suggested to approve the rule.

Topic #3: Clarifications on UE co-ex simplification
In this topic, clarifications on UE to UE co-existence simplification for band combinations will be handled.
Background: During RAN4#108 in Toulouse it was discussed wheatear the so-called UL CA simplification executed in CRs [1]-[9] was just a making UEtoUe co-ex table smaller or was it really a core requirement change. This contribution explains the background for CR’s [1]-[9] and what is still needed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	Rev_R4-2315220
	Nokia
	We provide three alternative correction CR proposals:
· ALT1:  Remove intersection requirements form RAN4 specifications and just keep regulatory requirements.
· ALT2:  Keep intersection requirements but modify the informative note such that in RAN4 opinion there is no need to test those bands that comply to intersection requirement. RAN5 will decide.
· ALT3:  Keep intersection requirement and clarify what is meant with intersection requirement. RAN5 keeps testing it.
Proposal:  RAN4 agrees in RAN4#108bis which alternative is way forward, ALT1, ALT2 or ALT3. CRs for LTE, NR CA and EN-DC are provided for RAN4#109.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1  Clarifications on UE co-ex simplification
Tdoc Rev_R4-2315220 is suggested to be presented.
Sub-topic description:  This sub-topic is to clarify which alternative is way forward for “UEtoUE co-ex simplification”. 

Open issues and candidate options before meeting:
Issue 3-1A:  Clarifications on UE co-ex simplification




**********************************************************************************************
ALT 1: Remove intersection core requirements.
This clause specifies the additional requirements for inter-band uplink carrier aggregation configurations with the single CC uplink assigned to two NR bands in Table 6.5A.3.2.3-1 for coexistence with protected bands. When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

**********************************************************************************************
ALT 2: Keep intersection core requirements but advice RAN5 not to test
This clause specifies the additional requirements for inter-band uplink carrier aggregation configurations with the single CC uplink assigned to two NR bands for coexistence with protected bands for the specified uplink carrier aggregation configurations in Table 6.5A.3.2.3-1. The intersection of the requirements for the individual bands specified in clause 6.6.3.2 shall also apply for the specified uplink carrier aggregation configurations.When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1  could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 and in clause 6.6.3.2 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

**********************************************************************************************
ALT 3: Keep intersection core requirements and clarify what it means, but DO NOT advice RAN5 not to test
This clause specifies the additional requirements for inter-band carrier aggregation configurations with the single CC uplink assigned to two NR bands for coexistence with protected bands for the specified uplink carrier aggregation configurations in Table 6.5A.3.2.3-1. The intersection of the requirements for the individual bands specified in clause 6.6.3.2 shall also apply for the specified uplink carrier aggregation configuration. Intersection of a requirement means that both UL constituent bands have that same protected bands requirement specified. When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1  could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.


**********************************************************************************************
· Proposals
· Option 1:  Alt 1 - “Remove intersection core requirements”.
· Option 2:  Alt 2 - “Keep intersection core requirements but advice RAN5 not to test”.
· Option 3:  Alt 3 - “Keep intersection core requirements and clarify what it means, but DO NOT advice RAN5 not to test”.
· Others.
· Recommended WF
· Collect companies’ view.

Topic #4: delta TIB and RIB values for band combination
In this topic, the delta TIB and RIB values for some band combinations with the component bands having special bands such as SDL band, SUL band, band combinations with immediately close band, band combinations with overlapping bands and EN-DC combination with LTE LAA band will be discussed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316688
	ZTE, CHTTL
	Observation 1:	 For the delta TIB values for the band combinations with SDL component band, the denotations are inconsistent among different band combinations.
Solution 1:	 Take the “N/A” as the value of delta TIB and RIB for the band combination with the component band having special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, or EN-DC combination with LTE LAA band.
Solution 2:	 Update the current note in the delta TIB/RIB tables with the following changes.
· “-” denotes ΔTIB,c = 0 or is not applicable to the band.
· “-” denotes ΔRIB,c = 0 or is not applicable to the band.

Observation 2:	 There is different meaning between “N/A” and “-” (0) for the delta TIB values for the band combinations especially in the cases that a UE supports more than one of band combinations and an operating band belongs to more than one band combinations with the operating band frequency range less than 1GHz.
Solution 1 is preferred.
Proposal 1:	 It is suggested to differentiate the value of “-” and “N/A” for delta TIB and RIB in NR CA and EN-DC configurations.
· For the band which has the value of zero, for the sake of simplicity the value in the delta TIB/RIB table will be denoted as “-”, as what it is now in the specification.
· For the component bands which are special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, and EN-DC combination with LTE LAA band, etc.
· Non-zero value is not allowed for the special bands in the delta TIB/RIB tables.
· If uplink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta T requirements for that constituent band of the band combination.
· If downlink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta R requirements for that constituent band of the band combination.

	R4-2316689
	ZTE, CHTTL
	This contribution provides a text proposal on the guidelines for the delta TIB and RIB value for band combination with SDL, SUL, immediately close component bands, band combination with overlapping bands, or EN-DC combination with LTE LAA band as proposed in R4-2316688.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1  delta TIB and RIB values for band combination
Tdoc R4-2316688 is suggested to be presented.
Sub-topic description:  This sub-topic is to discuss the issue on delta TIB and RIB values for some band combinations with the component bands having special bands such as SDL band, SUL band, band combinations with immediately close band, band combinations with overlapping bands and EN-DC combination with LTE LAA band.
Open issues and candidate options before meeting:
Issue 4-1A: delta TIB and RIB values for band combination
· Proposals
· Option 1: It is suggested to use Solution 1 to differentiate the value of “-” and “N/A” for delta TIB and RIB in NR CA and EN-DC configurations.
· For the band which has the value of zero, for the sake of simplicity the value in the delta TIB/RIB table will be denoted as “-”, as what it is now in the specification.
· For the component bands which are special bands such as SDL bands, SUL bands, immediately close bands, band combination with overlapping bands, and EN-DC combination with LTE LAA band, etc
· Non-zero value is not allowed for the special bands in the delta TIB/RIB tables.
· If uplink is not supported on a constituted band of the DC/CA band combination, "N/A" is used when deriving the delta T requirements for that constituted band of the band combination.
· If downlink is not supported on a constituted band of the DC/CA band combination, "N/A" is used when deriving the delta R requirements for that constituted band of the band combination.
· Option 2: Others.
· Recommended WF
· It is suggested to agree option 1 to differentiate the value of “-” and “N/A” for delta TIB and RIB in CA/DC configurations.
Topic #5: Test burden reduction for harmonic mixing & cross-band isolation MSD
In this topic, based on the previous agreements on cross-band isolation and harmonic mixing MSD, some further improvement and guidelines for SUL MSD test points and UL1-DL4 harmonic mixing will be discussed in this topic.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316755
	Skyworks
	Titles:  Correction to SUL_n41-n80 and guidelines for SUL MSD test points
Proposal 1: Adopt the following guidelines for the SUL configuration for cross-band isolation MSD test points: 
· For SUL band combinations, and for the first test point which evaluates the MSD for the lowest DL CBW, the SUL band should be configured with the highest supported CBW, as specified in Table 5.5C-1. This ensures that the SUL band lowest IMD order has a maximum reach towards the DL affected band. 
· For the second test point, the choice of the SUL CBW remains open to account for exceptions or regional concerns, or to address a proponent’s request.
· The SUL SCS should be the lowest SCS that can be supported for the selected SUL CBW. For example, if the SUL CBW is 50 MHz, then SCS15 kHz should be specified.
· For the UL configuration "Lcrb" for the SUL band: The UL Lcrb of the NR band counterpart as defined in Table 7.3.2-3 (UL configuration for UL Band REFSENS) for the corresponding SUL band CBW is specified. A SUL-NR counterpart look-up is provided in Table 6.
[bookmark: _Ref146642549]Table 6: n80 maximum CBW for SUL_n41-n80
	SUL band
	NR UL Band counterpart
	FUL_low   –  FUL_high (MHz)

	n80
	n3
	1710 – 1785

	n81
	n8
	880 – 915

	n82
	n20
	832 – 862 

	n83
	n28
	703 – 748

	n84
	n1
	1920 – 1980

	n86
	n66
	1710 – 1780

	n89
	n5
	824 – 849

	n95
	n34
	2010 – 2025

	n97
	n40
	2300 – 2400

	n98
	n39
	1880 – 1920

	n99
	n24
	1626.5 – 1660.5



· The SUL RBstart should ensure that the UL RBs are positioned closest to the DL affected band.
· The SUL carrier center frequency should be configured closest to the affected DL band.

Proposal 2: Adopt the corrected SUL_n41-n80 MSD test point of Table 7
Table 7: Corrected SUL_n41-n80 updated cross-band isolation MSD test point.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2501
	10
	0.7
	>ACLR2

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2546
	100
	0.7
	>ACLR2




	R4-2316859
	Skyworks
	Title:  On UL1-DL4 harmonic mixing and table templated for 1UL-CC and 2UL-CC MSD studies
Observations:
· Even if the question raised in RAN4#108 was about UL1/DL4, there other even harmonic mixing cases that are specified even for PC3: 
· UL1/DL2 down to DL band <1GHz
· UL3/DL2 for DL band >3GHz
· UL1/DL4 down to DL band <1GHz
· UL3/DL4 down to DL band >1GHz and <3GHz
· When the same harmonic mixing case is specified for different power classes, the specified MSD values corresponds to an interference level raising dB per dB, which is consistent with the theory as harmonic mixing relates to a parasitic mixing gain/loss at harmonics. For example, CA_n2-n77 MSD value for n2 is 6.7, 9.1 and 11.8dB for PC3, PC2 and PC1.5, respectively.
· Note that some cases are PC5 in the PC3 table as they pertain to NR-U bands

Proposal 1: Even harmonic mixing MSD should be investigated and specified if necessary, for:
· UL1/DL2 for all FR1 DL bands and all power classes
· UL1/DL4 for all FR1 DL bands for PC2 and PC1.5 and for DL bands >1GHz for PC3
· UL3/DL2 for all FR1 DL bands >3GHz for PC3 and >1GHz for PC2 and PC1.5
· UL3/DL4 for all FR1 DL bands >5GHz for PC5 and PC3 and >3GHz for PC2 and PC1.5.

Proposal on correction of current harmonic mixing cases in 38.101-1 in the last column of the table below: 
[image: ]

Proposal 2: The 2 band and 3 band DL TP to TR templates are updated to add the 1UL harmonic, harmonic mixing and cross-band isolation calculations tables with Notes for guidance and associated MSD analysis reporting table. Example tables provided in the contribution can be used as a starting point.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1  Guidelines for SUL MSD test points
Tdoc R4-2316775 is suggested to be presented.
Sub-topic description:  For the calculation of SUL MSD test points, it was proposed to cross-align SUL combination with its NR-CA counter parts in last meeting. However, it was discovered that for some SUL combinations there are erroneous due to the different maximum supported CBW for the SUL band and its NR counterpart. This sub-topic is to discuss the guidelines for SUL MSD test points and to correct the MSD test points for SUL_n41-n80.
Open issues and candidate options before meeting:
Issue 5-1A: Guidelines for SUL MSD test points
· Proposals
· Option 1: It is suggested to adopt the following guidelines for the SUL configuration for cross-band isolation MSD test points:
· For SUL band combinations, and for the first test point which evaluates the MSD for the lowest DL CBW, the SUL band should be configured with the highest supported CBW, as specified in Table 5.5C-1. This ensures that the SUL band lowest IMD order has a maximum reach towards the DL affected band.
· For the second test point, the choice of the SUL CBW remains open to account for exceptions or regional concerns, or to address a proponent’s request.
· The SUL SCS should be the lowest SCS that can be supported for the selected SUL CBW. For example, if the SUL CBW is 50 MHz, then SCS15 kHz should be specified.
· For the UL configuration "Lcrb" for the SUL band: The UL Lcrb of the NR band counterpart as defined in Table 7.3.2-3 (UL configuration for UL Band REFSENS) for the corresponding SUL band CBW is specified. A SUL-NR counterpart look-up is provided in Table 6.
Table 6: n80 maximum CBW for SUL_n41-n80
	SUL band
	NR UL Band counterpart
	FUL_low   –  FUL_high (MHz)

	n80
	n3
	1710 – 1785

	n81
	n8
	880 – 915

	n82
	n20
	832 – 862 

	n83
	n28
	703 – 748

	n84
	n1
	1920 – 1980

	n86
	n66
	1710 – 1780

	n89
	n5
	824 – 849

	n95
	n34
	2010 – 2025

	n97
	n40
	2300 – 2400

	n98
	n39
	1880 – 1920

	n99
	n24
	1626.5 – 1660.5



· The SUL RBstart should ensure that the UL RBs are positioned closest to the DL affected band.
· The SUL carrier center frequency should be configured closest to the affected DL band.

· Recommended WF
· Collect companies’ view.
Issue 5-1B: Correction to SUL_n41-n80 MSD test points
· Proposals
· Option 1: It is suggested to adopt the corrected SUL_n41-n80 MSD test point of Table 7.
[bookmark: _Ref146643073]Table 7: Corrected SUL_n41-n80 updated cross-band isolation MSD test point.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2501
	10
	0.7
	>ACLR2

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2546
	100
	0.7
	>ACLR2




· Recommended WF
· Collect companies’ view.

Sub-topic 5-2  UL1/DL4 harmonic mixing & Template for 1UL-CC and 2UL-CC MSD
Tdoc R4-2316859 is suggested to be presented.
Sub-topic description:  This sub-topic is to discuss the issues on UL1/DL4 harmonic mixing & Table templates for 1UL-CC and 2UL-CC MSD studies.
Open issues and candidate options before meeting:
Issue 5-2A: Issues on UL1/DL4 harmonic mixing
· Proposals
· Option 1: It is suggested that even harmonic mixing MSD should be investigated and specified if necessary, for:
· UL1/DL2 for all FR1 DL bands and all power classes
· UL1/DL4 for all FR1 DL bands for PC2 and PC1.5 and for DL bands >1GHz for PC3
· UL3/DL2 for all FR1 DL bands >3GHz for PC3 and >1GHz for PC2 and PC1.5
· UL3/DL4 for all FR1 DL bands >5GHz for PC5 and PC3 and >3GHz for PC2 and PC1.5.

Based on the above proposal, Table 1 can be re-assessed.
Proposal on correction of current harmonic mixing cases in 38.101-1 in the last column of the table below: 
	UL band
	Power Class
	DL band
	DL band range
	UL/DL collision
	Case specified

	n3
	PC3
	n26
	<1GHz
	UL1/DL2
	Yes for all power classes

	n7
	PC3
	n71
	<1GHz
	UL1/ DL4
	No for PC3

	n40
	PC3
	n77/78
	>3GHz
	UL3/DL2
	Yes for all power classes

	n41
	PC3
	n39
	>1GHz and <3 GHz
	UL3/DL4
	No for all power classes

	n41
	PC3
	n77/78
	>3GHz
	UL3/DL2
	Yes for all power classes

	n46
	PC5
	n7
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes

	n77
	PC3/2/1.5
	n2
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes

	n77
	PC3/2/1.5
	n25
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes 

	n77
	PC2/PC1.5
	n3
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes (PC3 missing?)

	n77
	PC2/PC1.5
	n5
	<1GHz
	UL1/DL4
	Yes for PC2/PC1.5

	n77
	PC3
	n8
	<1GHz
	UL1/DL4
	No for PC3

	n77
	PC3
	n70
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes

	n78
	PC2
	n3
	>1GHz and <3 GHz
	UL1/DL2
	Yes for all power classes (PC3 missing?)

	n78
	PC2
	n8
	<1GHz
	UL1/DL4
	Yes for PC2



· Recommended WF
· Collect companies’ view.

Issue 5-2B: Template for MSDs for 1UL(1CC) and IMDs for 2UL(1CC per band)
· Proposals
· Option 1: It is suggested that 2 band and 3 band DL TP to TR templates be updated to add the 1UL harmonic, harmonic mixing and cross-band isolation calculations tables with Notes for guidance and associated MSD analysis reporting table. 
Example tables provided in the contribution can be used as a starting point.








Table 2 is populated with the CA_n18-n77 case as an example.
Table 2: Template for 1UL(1CC) and 2UL(1CC per band) frequency analysis
	UE carriers
	f1_low
	f1_high
	f2_low
	f2_high

	Band number / type
	n18
	FDD
	n77
	TDD

	Input
frequencies2
	UL
	815
	830
	3400
	4200

	
	DL
	860
	875
	3400
	4200

	
	near miss
	760
	975
	3385
	4215

	Maximum UL CBW
	15
	100

	[bookmark: _Hlk146735993]UL harmonics frequencies 
	H2
	1630
	1660
	6800
	8400

	
	H3
	2445
	2490
	10200
	12600

	
	H4
	3260
	3320
	13600
	16800

	
	H5
	4075
	4150
	17000
	21000

	DL harmonics frequencies 
	H23
	1720
	1750
	6800
	8400

	
	H34
	2580
	2625
	10200
	12600

	
	H45
	3440
	3500
	13600
	16800

	
	H56
	4300
	4375
	17000
	21000

	Cross band ACLR range
	ACLR1
	845
	890
	3300
	4300

	
	ACLR2
	830
	905
	3200
	4400

	
	ACLR3
	815
	920
	3100
	4500

	
	ACLR47
	800
	935
	3000
	4600

	2nd order IMD8
	products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	
	frequency 
	2570
	3385
	4215
	5030

	3rd order IMD8
	products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	
	frequency 
	1740
	2570
	5970
	7585

	
	products
	|2*f1_low + f2_low|
	|2*f1_high + f2_high|
	|2*f2_low + f1_low|
	|2*f2_high + f1_high|

	
	frequency 
	5030
	5860
	7615
	9230

	4th order IMD8
	products
	|3*f1_low – f2_high|
	|3*f1_high – f2_low|
	|3*f2_low – f1_high|
	|3*f2_high –f1_low|

	
	frequency 
	910
	1755
	9370
	11785

	
	products
	|3*f1_low +f2_low|
	|3*f1_high + f2_high|
	|3*f2_low+f1_low|
	|3*f2_high +f1_high|

	
	frequency 
	5845
	6690
	11015
	13430

	
	products
	|2*f1_low –2*f2_high|
	|2*f1_high –2*f2_low|
	|2*f1_low +2*f2_low|
	|2*f1_high +2*f2_high|

	
	frequency 
	5140
	6770
	8430
	10060

	5th order IMD8
	products
	|f1_low –4*f2_high|
	|f1_high –4*f2_low|
	|f2_low –4*f1_high|
	|f2_high –4*f1_low|

	
	frequency 
	12770
	15985
	80
	940

	
	products
	|f1_low +4*f2_low|
	|f1_high +4*f2_high|
	|f2_low+4*f1_low|
	|f2_high +4*f1_high|

	
	frequency 
	14415
	17630
	6660
	7520

	
	products
	|2*f1_low –3*f2_high|
	|2*f1_high –3*f2_low|
	|2*f2_low -3*f1_high|
	|2*f2_high -3*f1_low|

	
	frequency 
	8540
	10970
	4310
	5955

	
	products
	|2*f1_low +3*f2_low|
	|2*f1_high +3*f2_high|
	|2*f2_low+3*f1_low|
	|2*f2_high +3*f1_high|

	
	frequency 
	11830
	14260
	9245
	10890

	Note 1: All frequencies are in MHz

	Note 2: Region or country based frequency restriction can be applied if the band combination is identifiable to a single region or country

	Note 3: UL1/DL2 harmonic mixing collisions should be investigated for DL bands > 3GHz, UL3/DL2 may be considered for DL bands >5GHz

	Note 4: UL1or2or3/DL3 harmonic mixing collisions should be investigated

	Note 5: UL1/DL4 harmonic mixing collisions should be investigated for DL bands > 1GHz and UL2or3/DL4 for bands > 5GHz

	Note 6: UL1or2/DL5 harmonic mixing collisions should be investigated

	Note 7: In the case were ACLR3 range does not overlap with the other band DL range, there could still be a residual MSD due to transmitter noise floor at low filter rejection

	Note 8: IMD section is needed for 2UL case only, only the lowest even and odd order overlapping a DL band should be specified







Table 3 is a preliminary version populated with the CA_n18-n77 MSD sources analysis.
Table 3: Template for 1UL(1CC) and 2UL(1CC per band) MSD analysis
	1UL harmonics
	UL4 and UL5 of band n18 fall into DL1 of band n77

	1UL Harmonic mixing
	DL4 of n18 overlaps with UL1 of n77, this can be ignored as it a DL4 of a band <1GHz

	1UL cross band
	no cross band range overlaps with the other DL band and the distance is large so no noise floor related MSD should be investigated 

	2UL IMDs
	IMD2 falls in band n77 DL but can be ignored as it is a TDD band
IMD4 falls in band n18 DL and should be specified
IMD5 falls in band n18 DL and should be specified

	Note 1: for MSD analysis, any harmonic or IMD product overlapping a DL band or DL harmonic overlapping an UL band or its harmonics should be investigated and commented in this Table. For cases where there is no overlap but the product falls within the maximum UL CBW distance of a DL band, near miss MSD should be considered for low order products.



· Recommended WF
· Collect companies’ view.
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