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Introduction
This is topic summary for RAN task based on WF RP-240782 from RAN#103 for part that covers TS 38.101-1/2/3.
Five different topics are identified
Sub topic 1-1: Specification errors and anomalies, as MSD issues in LGE (R4-2404781) and Qualcomm (R4-2405453) papers. Moved to [102]
Sub topic 1-2: Technical ambiguities, power class fallback in LGE (R4-2404781), numerous terminology issues in Qualcomm (R4-2405890) 
Sub topic 1-3: Specification table simplification, in ZTE (R4-2404896), CATT(R4-2404448), Nokia (R4-2405036) and Qualcomm (R4-2405453) papers. 
Sub topic 1-4: Work practice enhancements from R4-2405354 (Ericsson), Huawei (R4-2405347) and Samsung (R4-2405319)
Sub topic 1-5: Larger specification structure changes in Huawei (R4-2405347), Samsung (R4-2405319) and Ericsson (R4-2405354) papers.

Topic #1: Spec improvements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	
	Company
	Proposals / Observations

	R4-2404448
	On UE RF specifications improvement
	CATT
	Discussion is about reducing and condensing tables.
 Proposal 1: RAN4 to consider introducing a template-based approach to reduce redundancy and enhance conciseness.

	R4-2404781
	Discussion on specification quality improvement for RF
	LG Electronics
	Power class fallback, also in MIMO
Proposal 1: Improve UE MOP requirement in a single carrier by specifying separately for PC2 UE and PC1.5 UE to avoid ambiguity. 
Proposal 2: Improve UE MOP requirement for UL MIMO in a single carrier considering SAR solution to avoid ambiguity. 
Inconsistencies in MSD tables for values, SUL&SDL and Ul IMD frequencies
Proposal 3: It is necessary to apply the latest simplification rules to TS 38.101-1/3 to improve the consistency of the specifications.
Inconsistencies or errors in MSD tables
Proposal 4: It is necessary to delete or revise the MSD tables that contains all ‘N/A’ rows.



	R4-2404896
	Discussion on improving the band combination specifications for Rel-19
	ZTE Corporation
	Grouping condensing inter-band EN-DC and CA combinations
Observation 1  For inter-band EN-DC configurations in current RAN4 spec, the downlink configurations are grouped with the configurations having the same component frequency bands. If multiple UL DC configurations are listed for multiple DL DC configurations, valid uplink configurations are such that uplink does not have more carriers than downlink. However, for inter-band CA configurations, there are no such simplification rules and the downlink CA configurations are listed without grouping.
Observation 2  For inter-band CA configurations between FR1 and FR2, the delimiter “/” could be used for the FR2 part of the uplink configurations, such as CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, ny is a FR2 band and A, B and C are the corresponding bandwidth classes respectively. However, for inter-band EN-DC configurations, there are no such simplification rules and the uplink EN-DC are listed individually without using the delimiter “/”.
Proposal 1  For inter-band EN-DC configurations with FR2 part of the uplink configurations, it is proposed to optimize the configuration tables in Rel-19 with the rules as below.
· The delimiter “/” could be used for the FR2 part of the uplink configurations, such as DC_xA_nyA/B/C, where x and ny are E-UTRA band and FR2 NR band, and A, B and C are the corresponding bandwidth classes respectively.
Observation 3  For inter-band CA configurations within FR2, there are different grouping rules for the configurations in current RAN4 spec. Some of the configurations are listed by DL CA configuration individually with the UL CA configurations grouping together for each DL configuration, while some other configurations are listed by DL CA configuration individually with the UL CA configurations grouping together for multiple DL configurations.
Proposal 2  For inter-band CA configurations including FR2 NR band, it is proposed in Rel-19 to group the configurations with the guidelines as below.
· For the configurations having the same component NR_Band, same CHBW and same BCS number in <DL_CA, UL_CA, NR_Band, CHBW, BCS>, the multiple DL CA configurations are considered to be grouped with the UL CA configurations if the UL configurations of higher order band combination are the superset of the UL configurations of lower order band combination.
· If multiple UL CA configurations are listed for multiple DL DC configurations, valid uplink configurations are such that uplink does not have more carriers than downlink.
· The inter-band CA configurations with a non-contiguous CA part and inter-band CA configurations with a contiguous CA part are listed in different groups.
· The CA configurations are grouped within one fallback group (FBG) except for the single CC bandwidth class.


	R4-2405036
	On UE RF specification improvement
	Nokia

	All requirements for one combo in one table
Observation 1: Currently it is not possible to condense all the information and requirements for a single DL configuration into a single table.
Observation 2: The long-term goal is to move the listing of band combinations to a database.
Proposal 1: RAN4 to discuss if information/requirements spread across multiple tables in the TS can be merged into a single table.
Order of the band combos, rapporteur for each table?
Observation 3: Currently there are multiple mistakes in the ordering of the listed band combinations in the specification.
Proposal 2: RAN4 to discuss if a single responsible CR author per band combination table in the specification could be a solution to clean up the ordering of the band combinations.
Receiver exceptions for one combo in to one table
Observation 4: Currently the RAN4 UE RF specification has separate tables for each UE relaxation type, e.g. MSD due to harmonica mixing issues.
Proposal 3: RAN4 to discuss if the listing of UE relaxation per band combination can be collected into a single table.

	R4-2405319
	RAN4 specification quality improvement (General and UE RF specifications)
	Samsung
	General work practice aspects:
Observation-1: With several release evolution from Rel-15, it’s understandable the size of RAN4 specifications increased a lot which not friendly for readers. 
Observations-2: RAN4 take lots of effort on maintenance issues including maintenance CRs. 
Proposal-1: RAN4 shall consider some measures to further control workload on maintenance including number of maintenances CRs. Some possible ways for further discussion:
· Strict rules for t-doc cap of maintenance CRs
· Discourage to submit purely editorial CRs
· Big CR approach still applied for first 2 quarters after release completion
· Permission rules for early release maintenance CR i.e., during Rel-X time, for release-(X-2) and even earlier release maintenance issues, t-doc and CR submission shall be permitted and guided by RAN4 leadership with dedicated AIs
Proposal-2: RAN4 can further discuss new measures for specifications/CRs drafting e.g., “drafting running CR” approach in RAN1/RAN2.
UE RF specifications:
Observation-3: No critical issues identified for RAN4 UE RF specifications from spec structure perspective.
Proposal-3: Power limitation issue and MSD issues shall be treated as normal technical issues as usual, no specific action required from RAN4 specification quality perspective.
Long-term thinking for 6G preparation:
Observation-4: RAN4 has spent a lot of time to specify requirements for every single combination including new bands, CA/DC, and or new power classes.  
Observation-5: It’s challenge to handle band combinations based on existing CA/DC framework for 6G considering potential combinations among 3 RATs and 3 frequency ranges.
Proposal 4: For 6G preparation, RAN4 shall further study new framework for the introduction of new bands/frequency ranges, CA/DC, and or new power classes.  
Observation-6: Some of existing RAN4 requirements are specified based on certain assumptions of UE types and or detailed UE implementation assumption. 
Proposal 5: For 6G consideration, RAN4 shall further study new framework to specify UE RF requirements in UE implementation and/or UE device types agonistic way as much as possible.

	R4-2405347
	Discussion on RAN4 spec quality
	Huawei, HiSilicon
	What is the RAN4 spec quality
Proposal 1: For RAN4 spec quality, working group can refer to some of the code quality metrics to define / evaluate RAN4 spec quality, e.g. high-level qualitative metrics and quantifiable metrics.
Proposal 2: For high-level qualitative metrics of RAN4 spec quality, it’s proposed to consider the following metrics at least, readability (Easy to know the background, reference and rationale behind the spec), findability (easy to look up and track), Maintainability (Easy to maintain with reasonable efforts), extensibility (Easy to expand with more features) and draft efficiency vs Accuracy. And FFS on the quantifiable metrics of RAN4 spec quality.
The key issues for RAN4 RF spec quality
Phenomenon 1: the scale of specification is increasing dramatically from 3G to 5G.
Phenomenon 2: almost there is no comment out in current RAN4 specification.
Phenomenon 3: there is no general / reasonable principles on how to handle the relationship between close coupling and decoupling for different feature.
Phenomenon 4: There is no full consideration on introduction of more and more features in the future before drafting initial framework of the spec.
Phenomenon 5: Before agreeing the formal CR for one feature, it doesn’t have enough discussion on the spec framework /impacts for this feature and the coupling with other features.
Phenomenon 6: For RF-specific issue, all the features are established on the bands or band combinations. It’s an issue how to handle the band/BC-specific features and band/BC-agnostic features
Phenomenon 7: Some misalignments in current specification is due to the different views from different companies, which can’t belong to the spec quality issue.
Candidate solutions
Proposal 3: The following candidate solutions are proposed.
1) From procedure perspective, RAN4 can discuss whether more TUs and/or dedicated agenda can be allocated to discuss/coordinate the spec framework /impacts for new feature and the dependency with other features before agreeing the formal CR and/or during the maintenance phase.
2) From RF structure perspective, at least, the following two options can be discussed in RAN4.
Option 1: the framework used in current 4G and 5G spec. (i.e. The same requirements for different features are packed in the second sub-clause together.)
Option 2: All of (additional) requirements for each feature could be packed together.
3) From drafting rule perspective, the following suggestions can be considered.
		a) It’s encouraged to consider some more intuitive expression, e.g. diagram, table, and so on.
		b) It’s encouraged to avoid the long sentence in the spec.
		c) It’s encouraged to reuse the existing terms and symbols as much as possible. If new terms/symbols have to be proposed, the definition should be specified.
4) For better readability and traceability, it’s allowed to keep some key information / comment out for better explanation in each clause/requirement. For example, a simple TR can be maintained with references to Tdocs like CRs/WFs by some experts.

	R4-2405354
	On specification improvement for UE RF specifications
	Ericsson
	Proposal 1:  Do not introduce any large-scale changes to the 5G specifications.
Proposal 2	: Consider some small changes, with the following suggestions as a starting point.
•	Ensuring that abbreviations are defined, referenced and consistent
•	Aligning mathematical notations
•	Correcting mis-spellings and minor English language changes.
Proposal 3: Handle small changes for 5G specs based on a responsible person collecting suggestions rather than a large number of CRs or other documents to process.
Proposal 4: Collect areas to consider for possible improvement when developing 6G specifications.
Proposal 5: 	Consider procedural changes to increase the chances of high-quality specifications.

	R4-2405453
	Harmonic Mixing clean-up
	Qualcomm France
	Proposal 1: Use the following principles in Harmonic Mixing clean-up
1) Relationship of the MSD value for narrow and wide victim DL
· The same amount of interference is used for both narrow and wide victim DL 
2) Relationship of the MSD in NR CA and in EN-DC mode
· MSD in some cases can be a bit different in NR CA and in EN-DC, because the baseline REFSENS at least for wider DL’s is different. The interference which is used to calculate the MSD is same for both
3) Relationship of MSD when same filter is used for overlapping bands
· The same amount of interference should be used for all these bands
· The MSD number to derive interference is picked case-by-case basis among the existing MSD numbers
· MSD can be different for overlapping bands, in case the baseline REFSENS for these bands is different
4) Relationship of MSD between different UE power classes
· Interference for PC2 is 3dB higher than for PC3
· Interference for PC1.5 is 3dB higher than for PC2
5) UL BW of aggressor band
· UL BW of the aggressor band is same for both narrow and wide victim DL BW
6) UL RB allocation of the aggressor UL
· This must be such that it is entirely confined within the narrower victim DL BW even in case of ≥2UL/xDL
· This must not be larger than specified for aggressor UL band in REFSENS configuration
· The UL RB allocation is the same to verify narrow and wide victim DL 
7) Missing Harmonic Mixing requirements are added
· If combination is specified for both NR CA and EN-DC, Harmonic Mixing is captured in both specifications
· If other combinations with same frequency range and frequency relationship have Harmonic Mixing specified, any similar missing combination is added
8) Correcting obvious bugs
· MSD value is changed when obviously incorrect number is in current specification
9) Principles 1-8 are applied from the release each band combination is specified
It is important that the requirements for a band combination are consistent across different releases


	R4-2405890
	UE RF specification improvement areas
	Qualcomm Incorporated
	Applicability of CA requirements, “For CA”, “Assigned”, “operations”
Applicability Power class 
Two TX port UE naming and applicability, dual TX, TXD, PC1.5, 2Tx, UL-MIMO “Scheme”
“Sub-slot” usage
Capability language, present/indicated. 



Open issues summary
In general, there are four types of issues and in some cases the boundary is not firm. The order of importance is fixing errors and unclear specification, them small improvements and latest is forward looking discussion towards next generation specification.
Sub topic 1-1: Specification errors and anomalies, as MSD issues in LGE (R4-2404781) and Qualcomm (R4-2405453) papers. Moved to [102]
Sub topic 1-2: Technical ambiguities, power class fallback in LGE (R4-2404781), numerous terminology issues in Qualcomm (R4-2405890) 
Sub topic 1-3: Specification table simplification, in ZTE (R4-2404896), CATT(R4-2404448), Nokia (R4-2405036) and Qualcomm (R4-2405453) papers. 
Sub topic 1-4: Work practice enhancements from Nokia (R4-2405036), Ericsson R4-2405354, Huawei (R4-2405347) and Samsung (R4-2405319)
Sub topic 1-5: Larger specification structure changes in Huawei (R4-2405347), Samsung (R4-2405319) and Ericsson (R4-2405354) papers.
Additionally, Huawei paper discusses metrics for quality and improvements how specification can be written with better transparency.


	R4-2404448
	On UE RF specifications improvement
	CATT

	R4-2404781
	Discussion on specification quality improvement for RF
	LG Electronics

	R4-2404896
	Discussion on improving the band combination specifications for Rel-19
	ZTE Corporation

	R4-2405036
	On UE RF specification improvement
	Nokia

	R4-2405319
	RAN4 specification quality improvement (General and UE RF specifications)
	Samsung

	R4-2405347
	Discussion on RAN4 spec quality
	Huawei, HiSilicon

	R4-2405354
	On specification improvement for UE RF specifications
	Ericsson

	R4-2405453
	Harmonic Mixing clean-up
	Qualcomm France

	R4-2405890
	UE RF specification improvement areas
	Qualcomm Incorporated



Sub-topic 1-1 Specification errors and anomalies
Sub-topic description : MSD errors (R4-2405453(Qualcomm), R4-2404781(LGE)) 
Open issues and candidate options before meeting:
Issue 1-1-1: MSD error corrections and re-alignment (R4-2404781)
· Proposals
· Option 1: Align MSDs first before table re-alignement, this may need to be dedicated 
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-1-2: MSD re-alignment based on newly proposed framework (R4-2405453)
· Proposals
· Option 1: Align MSDs first before table re-alignement, this may need to be dedicated 
· Option 2: TBA
· Recommended WF
· TBA
Sub-topic 1-2 Technical ambiguities
Sub-topic description : Corrections and clarifications of unclear requirements  (LGE (R4-2404781), R4-2405354 (Ericsson), R4-2405890 (Qualcomm)) 
Open issues and candidate options before meeting:
Issue 1-2-1: What phrases “Assigned”, “For CA”, “Scheme”, “Operation” mean
· Proposals
· Option 1: Configured
· Option 2: Activated
· Option 3: Scheduled
· Option 4: ???
· Recommended WF
· Discuss views
Issue 1-2-2: Power class fall back improvement
· Proposals
· Option 1: Specify PC2 and PC1.5 separately (R4-2404781)
· Option 2:	Move conditions to one clause and requirements where it has an impact (R4-2405890)
· Option 3: ???
· Recommended WF
· Discuss views
Sub-topic 1-3 Specification table simplification
Sub-topic description : Band combination table and requirements restructure (R4-2404896(ZTE), R4-2404448(CATT), Nokia (R4-2405036))
Open issues and candidate options before meeting:
Issue 1-3: Band combination table re-structuring to put all requirements under single table
· Proposals
· Option 1: Re-structure CA band combination tables to merge UL combos for DL combo in to one (R4-2404896)
· Option 2: Re-structure requirements for one band combination requirements in to one table (R4-2405036)
· Option 3: Simplify the CA band combinations tables (R4-2404448)
· Recommended WF
· Discuss views

Sub-topic 1-4 Work practice enhancements
Sub-topic description : Work practices (Nokia (R4-2405036), R4-2405354 (Ericsson), R4-2405347 (Huawei) and Samsung (R4-2405319)
Open issues and candidate options before meeting:
Issue 1-4-1: Allow for more time to draft CR and analyse impact to other requirements
· Proposals
· Option 1: One additional meeting just for CR handling after agreements? Means one less meeting for technical agreements
· Option 2:
· Recommended WF
· Discuss views
Issue 1-4-2: Choose single rapporteur to manage one table to ensure consistency
· Proposals
· Option 1: Work to assign responsibilities per table
· Option 2:
· Recommended WF
· Discuss views

Sub-topic 1-5 Larger specification structure changes
Sub-topic description: Specification structure changes (R4-2405354(Ericsson), R4-2405347(Huawei), R4-2405319(Samsung))
Open issues and candidate options before meeting:
Issue 1-5: Specification structure change, do we need to change NR specifications or plan for future
· Proposals
· Option 1: Re-structure NR specifications on top level
· Option 2: Consider smaller table simplifications in MSD section
· Option 3: Consider section 5 simplifications
· Option 3: Document ideas for future use
· Recommended WF
· Discuss views


