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1	Background
[bookmark: _Hlk149936446]In RAN4#110, it was possible to discuss the paper [1] presenting our plans to improve the R19 block approval process and technical scope which resulted in way forward [2]. In this contribution, we share our work plan to provide a complete set of calculation templates for detecting all currently specified MSD cases for one, two and three DL band combinations and further add guidelines for the MSD test point design.
2 Discussion
Based on discussions from last meeting, Table 1 summarizes the types of MSD issues that are relevant for CA coexistence analysis for one, two and three DL bands with up to two UL bands and up to 3UL CCs.

Table 1: Coexistence analysis versus band combination DL and UL configurations
	Type of DL configuration
	Type of UL Configuration
	UL
Configuration
	Condition
	Coexistence analysis to be performed

	1DL band with 2CC
Intra-band DLCA
	1UL band/1CC
	nX, nY
	FDD band
	Tx isolation to SCC (ACLR range)

	
	1UL band/2CC
	CA_nXB/C/2A 
	
	intra-band UL IMDs

	2DL bands
Inter-band DLCA
	1UL band/1CC
	nX, nY
	One band is FDD
Or SimRx/Tx TDD/TDD
	UL harmonic, Harmonic mixing, Cross-band isolation

	
	1UL band/2CC
	CA_nXB/C/2A, CA_nYA-nXB/C
	
	intra-band UL IMDs

	
	2UL bands/1CC per band
	CA_nYA-nXA
	FDD/FDD
Or
FDD/TDD
	IMDs of the two UL bands
[If DL band is between two close proximity UL bands, 2UL cross-band may be considered]

	
	2UL bands incl.
1UL band with 2CC
	CA_nYA-nXB/C
	
	Triple beat of the tree UL CCs if the two bands are in adjacent band groups

	3DL bands

	2UL bands/1CC per band
	CA_nYA-nXA
	FDD or Sim Rx/Tx third band
	IMDs of the two UL bands in third DL band
[If third DL band is between two close proximity UL bands, 2UL cross-band may be considered]

	
	2UL bands incl.
1UL band with 2CC
	CA_nYA-nXB/C
	
	Triple beat of the tree UL CCs if the third DL bands is in an adjacent band groups of one UL



In this contribution, we present the work plan to address all these cases with new/updated templates for detection of potential MSD issues.
2.1 RAN4#100b/111 Work Plan for two band DL cases
In last meeting RAN4#110 we shared multiple templates for the two DL band inter-band CA with one or two UL bands and up to three UL CCs. These documents were not treated as there was no specific AI for R19 in RAN4#110. Based on way forward [2] we have resubmitted a number of documents with further supporting companies to cover the same in AI 11.3:
[3] R4-2404244 On valid harmonic mixing orders, Skyworks Solutions Inc., Nokia, Qualcomm, RAN4#110bis
=> Proposes the valid UL and DL orders for MSD studies of harmonic mixing based on consensus between the submissions done last meeting. Applies to 2 band DL / 1 band UL / 1UL CC 
[4] R4-2404243 Improved harmonic related MSDs template, Skyworks Solutions Inc., Nokia, RAN4#110bis
=> Proposes an improved template for UL harmonic and harmonic mixing detection table with clarifications on direct-hit and near-miss cases. Applies to 2 band DL / 1 band UL / 1UL CC
[5] R4-2404250 On cross band isolation MSD analysis, Skyworks Solutions Inc., Nokia, Murata, RAN4#110bis
=> Provides a missing template to detect cross-band isolation issues. Applies to 2 band DL / 1 band UL / 1UL CC
[6] R4-2404249 On simplifying analysis for 2DL-1 band intra-band ULCA IMD products, Skyworks Solutions Inc., Nokia, Murata, RAN4#110bis
[7] R4-2404248 On simplifying analysis for triple beat products, Skyworks Solutions Inc., Nokia, Murata, RAN4#110bis.

Separately, the TDoc [8] provides a complete overview of the 2 band DL TP template, updated with proposals from [3-7] and includes a small improvement for the 2 band DL / 2Band UL / 1UL CC per band detection table.
Based on approving the above documents as is or modified as needed, a way forward could capture all the two band DL MSD issues detection tables in RAN4#110bis and RAN4#111 could then focus on adding guidelines for the design of the related MSD test points and polishing the template.
Proposal on the two band DL TP work plan:
· In RAN4#110bis target a way forward covering all the MSD issue detection tables for 2DL band / 1or2 UL band / up to 3 ULCC cases based on approval or modifications as needed of:
· [3, 4] for UL harmonic and harmonic mixing MSD issue detection table
· [5] for cross-band MSD issue detection table
· [6] for 1 band UL 2ULCC IMD MSD issue detection
· [8] for 2 band UL 1ULCC/band IMD MSD issue detection
· [7] for 2 band UL 3ULCC triple beat MSD issue detection
· [8] for the overall template structure
· In RAN4#111 approve a two band DL TP template with:
· MSD issues detection tables based on RAN4#110bis
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering 2DL, 1or2UL with up to 3ULCC cases.
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position
· How to deal with frequency range restriction if any.
2.2 RAN4#100b/111 Work Plan for three band DL cases
For the three DL band case, only the two UL band case should be covered and can be derived from the two DL band equivalent cases.
Proposal on the three band DL TP work plan:
· In RAN4#111 approve a three band DL TP template with:
· MSD issues detection tables based on adapting for 3 bands the RAN4#110 approved or modified as needed versions of:
· [8] for 2 band UL 1ULCC/band IMD MSD issue detection adapted for 3 bands DL
· [7] for 2 band UL 3ULCC triple beat MSD issue detection adapted for 3 bands DL
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering 3DL, 2UL with up to 3ULCC cases.
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position
· How to deal with frequency range restriction if any.
2.3 RAN4#100b/111 Work Plan for intra-band FDD cases
For the for intra band FDD case, there are MSD issues that currently are not covered by any TP template. However, we have covered many cases in the “not for block approval” AI covering Intra-band DL with 1 UL or intra-band UL.
In essence the two cases can be derived from the two-band case by replacing the victim band DL by the own DL band.
Proposal on the intra-band DLCA TP work plan:
· In RAN4#111 approve a FDD contiguous and non-contiguous intra-band DLCA TP template with:
· MSD issues detection tables based on adapting for intra-band contiguous and non-contiguous DLCA the RAN4#110 approved or modified as needed versions of:
· [5] for cross-band MSD issue detection table adapted for the one UL CC intra-band case for MSD in SCC
· [6] for 1 band UL 2ULCC IMD MSD issue detection adapted for the two UL CC intra-band case for MSD in PCC/SCC
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering intra-band contiguous and non-contiguous DL cases with one or two UL CCs
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position.
2.4 Work Plan beyond RAN4#111
After RAN4#111, the new Release 19 band combinations baskets will be agreed in RAN#104. At this stage we suggest that the related templates elaborated in RAN4#110bis and #111 are adopted by the moderators of the intra-band, 2DL band and 3DL band baskets for the TR and associated TP templates and are used from RAN4#112 onwards. The templates and rules can also be an important reference for the intra-band, two band DL and three band DL HPUE CA cases. 

In RAN#104, we also suggest that RAN4 creates a permanent document (not a SI) where all the rules applying to the calculations and specification of the band combinations in terms of MSD and A-MPR are captured including the HPUE cases. This will also allow us to capture any new rules developed for new CA configurations for higher power classes.

Suggestion for Release 19 one, two and three band combination baskets:
· The related templates elaborated in RAN4#110bis and #111 are adopted by the moderators of the intra-band, 2DL band and 3DL band baskets for the TR and associated TP templates and are used from RAN4#112 onwards
· The relevant part (MSD test point design) is also adopted by the intra-band, two band DL and three band DL HPUE CA basket moderators, and rules for scaling MSD with power class and 1/2Tx are developed
· The rules and templates are captured in a permanent RAN4 document that can be maintained and updated across releases and used as a reference.
3 Conclusion
In this contribution, we presented our plan to provide improved templates for the block approval TPS for one, two and three band DL cases and have the following proposals.
Proposal on the two band DL TP work plan:
· In RAN4#110bis target a way forward covering all the MSD issue detection tables for 2DL band / 1or2 UL band / up to 3 ULCC cases based on approval or modifications as needed of:
· [3, 4] for UL harmonic and harmonic mixing MSD issue detection table
· [5] for cross-band MSD issue detection table
· [6] for 1 band UL 2ULCC IMD MSD issue detection
· [8] for 2 band UL 1ULCC/band IMD MSD issue detection
· [7] for 2 band UL 3ULCC triple beat MSD issue detection
· [8] for the overall template structure
· In RAN4#111 approve a two band DL TP template with:
· MSD issues detection tables based on RAN4#110bis
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering 2DL, 1or2UL with up to 3ULCC cases.
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position
· How to deal with frequency range restriction if any.

Proposal on the three band DL TP work plan:
· In RAN4#111 approve a three band DL TP template with:
· MSD issues detection tables based on adapting for 3 bands the RAN4#110 approved or modified as needed versions of:
· [8] for 2 band UL 1ULCC/band IMD MSD issue detection adapted for 3 bands DL
· [7] for 2 band UL 3ULCC triple beat MSD issue detection adapted for 3 bands DL
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering 3DL, 2UL with up to 3ULCC cases.
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position
· How to deal with frequency range restriction if any.
 
Proposal on the intra-band DLCA TP work plan:
· In RAN4#111 approve a FDD contiguous and non-contiguous intra-band DLCA TP template with:
· MSD issues detection tables based on adapting for intra-band contiguous and non-contiguous DLCA the RAN4#110 approved or modified as needed versions of:
· [5] for cross-band MSD issue detection table adapted for the one UL CC intra-band case for MSD in SCC
· [6] for 1 band UL 2ULCC IMD MSD issue detection adapted for the two UL CC intra-band case for MSD in PCC/SCC
· Addition of guidelines and tables for the MSD test points design for all related MSDs on:
· Covering intra-band contiguous and non-contiguous DL cases with one or two UL CCs
· UL and DL CBW and RB allocations to be used
· Design of the CC and allocation position.

Suggestion for Release 19 one, two and three band combination baskets:
· The related templates elaborated in RAN4#110bis and #111 are adopted by the moderators of the intra-band, 2DL band and 3DL band baskets for the TR and associated TP templates and are used from RAN4#112 onwards
· The relevant part (MSD test point design) is also adopted by the intra-band, two band DL and three band DL HPUE CA basket moderators, and rules for scaling MSD with power class and 1/2Tx are developed
· The rules and templates are captured in a permanent RAN4 document that can be maintained and updated across releases and used as a reference.
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