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1	Background
[bookmark: _Hlk149936446]In Release 18 and in 2023, despite a significant effort from companies to create guidelines in [1], new templates, assess new types of MSD, solving flags [2-20], there is still a significant amount of band combination cases that required corrections after flagging or deeper analysis within the “not for block approval” thread or specific WI like the LBLB case.

To improve the quality and the scope of the band combination block approval process, we would like to share our plans for extended and improved templates for the TPs. The goal is to start R19 band combination baskets, after their approval in June 2024 RAN#104, in August 2024 RAN4#112bis, with these new templates and hopefully improve the quality and scope of the block approval process. 

As a first step, we would like to focus on the calculation tables that detect a potential MSD issue and the associated guidelines with separate discussion papers [20-26] but eventually, would also aim at providing guidelines on how to design the associated MSD test points.
2 Discussion
2.1 Situation in Release 18
In release 18, the band combination specification is covered by a number of different agendas items with separate threads:
· The block approval process for the multiple different PC3 band combination baskets
· These baskets are paired with separate work items
· The “Not for block approval” thread which treated:
· Intra-band combination MSD and A-MPR
· Combination where the UL configuration contained intra-band ULCA for MSDs due to IMD or triple beat that were not yet covered in TPs (templates have been proposed though)
· Some 1UL LB/LB cases
· Any case flagged from the block approval process for expert analysis. This was mainly related to combinations with the above configurations or missing cross-band isolation MSD.
· The LBLB WI which covered critical LBLB cases especially 2UL cases and where some new 2UL cross-band MSD cases were specified.
· The multiple HPUE baskets which in general extrapolated the MSDs from the PC3 cases.

Observations:
· For the MSD cases covered in the block approval process, there are still some missing guidelines/templates/agreements:
· For the even and some odd harmonic mixing orders to be specified
· There are no tables or calculations available for cross-band MSD
· Some tables have been proposed for intra-band ULCA IMD and triple-beat related MSD, but some of the guidelines are recent (intra-band ULCA in FDD band, IMD and triple-beat indexes to be analyzed)
· Overall, there is a good quality for the MSD cases that have clear calculation tables and MSD criteria, but less for cross band-MSD and cases with specific UL configurations.
· For the cases treated in the “not for block approval” thread there is an opportunity to create/improve tables and calculations to cover:
· MSD for Intra-band DLCA with 1CC or 2CC UL
· MSD for 2 band DLCA with 1 band 2CC UL
· MSD for 2 band or 3 band DL with 2UL band and 3CC triple-beat MSD.
· For the LBLB cases, there could be an effort to cover these within the block approval process by.
· Clarifying the architecture and filtering assumptions (especially for 2UL)
· Clarifying when the 2UL cross-band MSD needs to be considered.
· For the HPUE baskets, the process is good when starting from a solid PC3 reference, however:
· There may be a need to assess some higher order MSD cases that were ignored for PC3 due to a higher interference level for 1UL or 2UL cases.

Within the SimBC or “not for block approval” thread, a number of companies have tried to provide improved templates and guidelines [1-20] but this had either low adoption or, in some cases, was still incomplete/in the process of being agreed. Furthermore, these guidelines or calculations have not yet been integrated within the TP templates for the basket block approval even though in some cases they have already been added to the TRs.
2.2 Goal for Release 19 block approval process
RAN4 has seen an ever-increasing volume of band combination requests and from Release 16 we also have seen an ever-increasing set of new UL configurations and power classes and we have now more than 18 basket WI. With the block approval process, the RAN4 meeting, in reality, starts a week before the actual meeting with the flagging process.

For the quality of the specification and the amount of effort spent by some delegates on band combinations specification, it is necessary to improve the block approval process. Even if the effort in the SimBC WI helped significantly, it did not always translate directly into TP templates for use in the block approval process. 

For Release 19, the goal would be to have a set of templates that covers all the different types of MSD in relation to the different DL band combinations and UL configurations and include clear tables for calculations and related guidelines in terms of which MSD should be considered. We should also provide clear guidelines in terms of what can be provided with direct draftCRs to the TS and what needs technical analysis included via TP to the TR.

Proposed set of block approval TP templates for Release 19 and their content:
· Intra-band DLCA
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· 1CC UL configuration: MSD to SCC for FDD bands => provide ACLR range calculations and guidelines
· 2CC UL configuration: MSD to PCC/SCC for FDD bands and check of NS for A-MPR for FDD and TDD bands => provide IMD range calculations and guidelines.
· Two band DLCA
· Band definition => Criteria on how to apply frequency range restrictions when possible
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· Delta T/R => Provide guidelines vs cases, especially for LBLB 2UL cases
· 1 band 1CC UL configuration: 
· UL harmonic => Stable but may discuss harmonic order > 5 for HPUE 
· Harmonic mixing => Need to agree on even harmonic cases and some odd cases versus power class
· Cross-band isolation => Need to provide table for calculation of ACLR range to consider and UL noise floor warning
· 1 band 2CC UL configuration: IMDs of intra-band ULCA => need to provide a simplified set of IMD orders and indexes to be analysed
· 2 band 1CC per band UL configuration: 
· IMDs of the two UL bands => Stable, can improve for guidelines
· Need to decide if 2UL cross-band MSD introduced for LBLB is added
· 2 band UL configuration with 2CC in one UL band: 
· Triple beat of the 3CC => Stable in not for block approval thread, need to provide calculation table and simplify indexes that are not needed.
· Three band DLCA
· Band definition => Criteria on how to apply frequency range restrictions when possible
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· Delta T/R => Provide guidelines vs cases, especially for LBLBLB 2UL cases
· 2 band 1CC per band UL configuration: 
· IMDs of the two UL bands into third DL band => Stable, can improve for guidelines
· Need to decide if 2UL cross-band MSD to third band is added
· 2 band UL configuration with 2CC in one UL band: 
· Triple beat of the 3CC into the third DL band => Stable in not for block approval thread, need to provide calculation table and simplify indexes that are not needed

The above is summarized in Table 1 below and provides criteria for the different types of analysis.
· In principle, for cases not listed in Table 1 it should be feasible to use draftCRs to the TS, but draftCRs should not be used when a new UL configuration is introduced (for 1, 2, 3 band DL) without a thorough analysis of potential simultaneous Tx/Rx MSDs.

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



This paper is for discussion, but we would like to get the input from the companies involved in the basket approval and band combination specification as moderators, rapporteurs and/or experts on MSD specification.

To achieve the above goal, we will provide a set of dedicated discussion contributions in this meeting and the April/May meetings and we would welcome collaboration or sharing of the work:
· February meeting:
· Discussion paper with proposal on IMD products and MSD for 2 band DL and 1 band UL/2CC [21]
· Discussion paper with proposals on triple beat products and MSD for 2 band DL and 2 band UL with one band with 2CC [22]
· Discussion paper with proposal on harmonic mixing products to be considered versus power classes [23]
· Discussion paper with proposal on cross-band MSD calculations and guidelines [24]
· Discussion paper on applicable UL/DL frequency range restrictions for co-existence studies [25]
· Discussion paper on two DL band TP template with examples [26].
· April meeting: 
· Extend to intra-band and three DL band MSD cases as derivatives of the two-band case
· Agree on the two DL band TP template.
· May meeting
· Agree on the intra-band and three DL band TP template and CR
· Integrate the TP templates in their related R19 draftTRs which may be expected to be submitted for information prior to the RAN#104 meeting in June.
· Future Release 19 meetings
· Use the TP templates for block approval, and even if the proponent needs expert input for the MSD value, the TP should be complete and provided as an input with TBD values where needed.
· Keep the “not block approval AI” to manage critical flags and band combinations A-MPR and MSD studies when needed
· Update R19 SimBC TR with latest guidelines, tables, templates, annexes (the priority is to settle on the templates first and capture in SimBC TR when finished).
3 Conclusion
In this contribution, we discussed our plan to provide improved templates and guidelines for the block approval process for Release 19 with the goal of a higher quality output and an increased scope. Accordingly, we would like to discuss with interested companies on the following plan.
Proposed set of block approval TP templates for Release 19 and their content:
· Intra-band DLCA
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· 1CC UL configuration: MSD to SCC for FDD bands => provide ACLR range calculations and guidelines
· 2CC UL configuration: MSD to PCC/SCC for FDD bands and check of NS for A-MPR for FDD and TDD bands => provide IMD range calculations and guidelines.
· Two band DLCA
· Band definition => Criteria on how to apply frequency range restrictions when possible
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· Delta T/R => Provide guidelines vs cases, especially for LBLB 2UL cases
· 1 band 1CC UL configuration: 
· UL harmonic => Stable but may discuss harmonic order > 5 for HPUE 
· Harmonic mixing => Need to agree on even harmonic cases and some odd cases versus power class
· Cross-band isolation => Need to provide table for calculation of ACLR range to consider and UL noise floor warning
· 1 band 2CC UL configuration: IMDs of intra-band ULCA => need to provide a simplified set of IMD orders and indexes to be analysed
· 2 band 1CC per band UL configuration: 
· IMDs of the two UL bands => Stable, can improve for guidelines
· Need to decide if 2UL cross-band MSD introduced for LBLB is added
· 2 band UL configuration with 2CC in one UL band: 
· Triple beat of the 3CC => Stable in not for block approval thread, need to provide calculation table and simplify indexes that are not needed.
· Three band DLCA
· Band definition => Criteria on how to apply frequency range restrictions when possible
· Band combination BCS => provide a clear way to list the related UL configurations and their interference bandwidths to be considered
· Delta T/R => Provide guidelines vs cases, especially for LBLBLB 2UL cases
· 2 band 1CC per band UL configuration: 
· IMDs of the two UL bands into third DL band => Stable, can improve for guidelines
· Need to decide if 2UL cross-band MSD to third band is added
· 2 band UL configuration with 2CC in one UL band: 
· Triple beat of the 3CC into the third DL band => Stable in not for block approval thread, need to provide calculation table and simplify indexes that are not needed

The above is summarized in Table 1 below and provides criteria for the different types of analysis.
· In principle, for cases not listed in Table 1 it should be feasible to use draftCRs to the TS, but draftCRs should not be used when a new UL configuration is introduced (for 1, 2, 3 band DL) without a thorough analysis of potential simultaneous Tx/Rx MSDs.

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



This paper is for discussion, but we would like to get the input from the companies involved in the basket approval and band combination specification as moderators, rapporteurs and/or experts on MSD specification.

To achieve the above goal, we will provide a set of dedicated discussion contributions in this meeting and the April/May meetings and we would welcome collaboration or sharing of the work:
· February meeting:
· Discussion paper with proposal on IMD products and MSD for 2 band DL and 1 band UL/2CC [21]
· Discussion paper with proposals on triple beat products and MSD for 2 band DL and 2 band UL with one band with 2CC [22]
· Discussion paper with proposal on harmonic mixing products to be considered versus power classes [23]
· Discussion paper with proposal on cross-band MSD calculations and guidelines [24]
· Discussion paper on applicable UL/DL frequency range restrictions for co-existence studies [25]
· Discussion paper on two DL band TP template with examples [26].
· April meeting: 
· Extend to intra-band and three DL band MSD cases as derivatives of the two-band case
· Agree on the two DL band TP template.
· May meeting
· Agree on the intra-band and three DL band TP template and CR
· Integrate the TP templates in their related R19 draftTRs which may be expected to be submitted for information prior to the RAN#104 meeting in June.
· Future Release 19 meetings
· Use the TP templates for block approval, and even if the proponent needs expert input for the MSD value, the TP should be complete and provided as an input with TBD values where needed.
· Keep the “not block approval AI” to manage critical flags and band combinations A-MPR and MSD studies when needed
· Update R19 SimBC TR with latest guidelines, tables, templates, annexes (the priority is to settle on the templates first and capture in SimBC TR when finished).
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