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[bookmark: _Toc116995841]Introduction
RAN plenary agreed on a WF [1] addressing the RAN4 specification quality. Based in the WF, RAN4 will organize the discussions for improving the specifications in Q2 and Q3 2024 in RAN4 meeting(s), and report to RAN#104 and RAN#105. In this meeting RAN4 will initiate the discussions and in this paper, we give our views on possible RAN4 specification quality improvements for 38.133.

[bookmark: _Toc116995842]Discussion
Specification quality improvements for 38.133
When it comes to writing specifications and UE requirements, it's important to strike a balance between providing comprehensive information and keeping the document concise and readable. In the following, we will provide some initial views how to improve the specification quality for example by reusing and shortening the requirements, facilitate better clarity by use of pseudo-code style. 
Implementing these techniques would help improving the clarity and accessibility of the specifications, making it easier for us delegates and other parties reading the specification to have common understanding of the requirements.

Duplication of Requirements
Shortening the specification document is one efficient option how to improve the specification quality. By streamlining the document and making it more concise, we can eliminate unnecessary duplication and repetition of UE requirements for different scenarios and use cases. This not only saves time for user of the specification but also facilitates the maintenance and future updates of the specification. 
Avoid duplication and repetition of UE requirements for different scenarios and use cases.
One effective approach to achieve this is by including an applicability description in relevant sections and defining different parameter values for each relevant parameter for the different scenarios, use cases etc. Such structured approach enhances readability and comprehension, providing a clear and organized framework for understanding the specification.
Include an applicability description in relevant sections for each relevant parameter for the different scenarios, use cases etc.
As an example, one requirement with unnecessary duplication in 38.133 is handover requirements in section 6, where we have separate sections for FR1FR1, FR1FR2, FR2FR1, and FR2FR2 handover, while the difference between these sections is only in values of some of the individual parameters, and most of the text is repeated. Here we could instead have one section per handover type, where we list the applicability to different FR cases at the beginning, and in the parameter definition define the differing values per case. As an example of how this would look like, LTM cell switch delay requirement is written this way in section 6.3. 
Another, different kind of example of requirements that are repeating in many sections is scheduling and measurement restrictions. Although the restrictions are measurement specific, for future specifications, such as 6G, it may be beneficial to consider defining scheduling and measurement restrictions in a single section instead of having dedicated sections for each measurement type. Since the restriction is usually the same regardless of the measurement, consolidating them into one section can simplify the specification and improve readability. This change reduces redundancy and makes it easier for readers to locate and understand the restrictions, enhancing the overall clarity and coherence of the document.
[bookmark: _Hlk163493605]In future specifications, consider defining scheduling and measurement restrictions in a single section.
It is also possible to group similar requirements together in same sections. Grouping similar requirements together under a single top section brings several advantages. Firstly, it improves the organization and structure of the specification document, making it easier for readers to navigate and locate specific information. 
By consolidating related sections, such as TCI state activation, for which we now have several sub-sections under section 8, we eliminate redundancy and reduce the risk of overlooking important details. This change also enhances the overall clarity and coherence of the specification, enabling readers to grasp the various requirements more effectively.
Group similar requirements together in same sections.
By grouping the requirements together, some of the repetitive text can likely be removed as well.
Furthermore, supporting the no-use of indentation and instead using pseudo-code, is a valuable step towards shortening the specification. By adopting this approach, we can eliminate the need for excessive numbering and create a more streamlined and readable document. Additionally, the use of pseudo-code can minimize repetition across clauses. This approach allows us to avoid opening unnecessary branches in the specification, such as clauses with suffixes like "C" for NTN and "D" for ATG. By utilizing pseudo-code for this purpose, we can simplify the specification and reduce unnecessary complexity, ultimately contributing to its overall shortening.
Apply use of pseudo-code and stop using indentation.
We have included an example of using pseudo-code in appendix 4.1. 
Readability of RAN4 38.133 specification
Improving the readability of the specification involves several key aspects that contribute to effective communication and understanding. One important factor is the use of consistent terminology across different specifications. By aligning the parameter names and terminology used in the RAN4 specifications with those in the RAN1 and RAN2 specifications, we can enhance cross-referencing and ensure that readers from different working groups can easily comprehend the content. Additionally, this will help clarifying features and the related procedures in RAN4 when discussing the related UE feature requirements.
This not only improves the readability of the RAN4 specification but also promotes consistency and coherence across the entire set of specifications involved in the feature specification. It is crucial to avoid diversified and fragmented terminologies and variables, and instead use the same terminology, variable, and naming convention when referring to the same concept and feature. For example, using consistent terms like V2X, NR V2X, V2X SL, V2X sidelink, sidelink, and SL will eliminate confusion and enhance readability.
Use consistent terminology across different specifications, by aligning the parameter names and terminology used in the RAN4 specifications with those in the RAN1 and RAN2 specifications.
Another aspect that can significantly improve the readability of the specification is being more rigorous in the use of formulas. Currently, some formulas are embedded as figures or in the text, which can make the text heavier and more difficult to read, especially in draft mode. It is also difficult to search the formulas in the specification, if they are implemented as figures.
Be more rigorous in the use of formulas.
We have included an example of clearer use of formulas in appendix 4.1. 
To enhance readability, we propose to avoid embedding formulas as figures and instead incorporate them in a more structured and accessible manner within the text (separated). 
Avoid embedding formulas as figures. Instead, they shall be incorporated clearly in the text.
It is recommended that CRs are not approved if the proper use of formulas is not adopted. This will ensure that the specification maintains a high standard of readability and clarity. Additionally, it is important to apply subscripts consistently on variables, as this helps maintain a clear and standardized notation throughout the specification.
Approve CRs only when proper use of formulas is adopted.

Test cases
The proposed changes here aim to enhance the accessibility and discoverability of test cases, resulting in several advantages. By including references or mapping tables in the core part requirements that point to the relevant test cases, a clear linkage is established between the core specification and the associated performance test procedures. This simplifies the process of locating and understanding the test cases, saving time and effort for readers. Furthermore, it promotes thorough testing and validation, leading to improved quality and reliability of the implemented solutions. Comprehensive testing and validation of core requirements are crucial for ensuring that all necessary aspects are covered, and the proposed changes facilitate this process.
Include references or mapping tables in the core part requirements that point to the relevant test cases.
In the context of 6G, splitting the Core and Performance requirements into different documents, such as 38.133-1 and 38.133-2, offers several advantages. Firstly, it minimizes the number of subfiles the specification is divided into in the zip files, making it more organized and easier to navigate. Additionally, test cases are more easily found when they are structured consistently in both documents. This improves efficiency and reduces the time spent searching for specific test cases. Moreover, splitting the requirements allows for the possibility of having two spec rapporteurs, which distributes the workload and makes the effort more manageable for each individual. This ensures that both the Core and Performance aspects receive adequate attention and progress simultaneously. Ultimately, this approach results in a more stable version.
Split the Core and Performance requirements into different specifications (in 6G).
Incorporate similar clause structure and numbering between core and performance part specifications.
Additionally, to the improvements that were mentioned before, there is a high degree of redundancy I the test cases that could be probably reduced. In most of the cases, the test cases are defined taking the parameters of a test case as baseline, and adapting the parameters for the feature that is under test. It is reasonable to assume that not all the test cases need completely new parameters, so reusing is a natural approach when designing those. However, that creates an extensive number of tables that are mostly repetitions, with few parameters that are changed. Therefore, in order to avoid this type of repetition, we can define default test setups in a common clause, and only highlight the parameters that are changes in relation to the detual parameters in the clause related to the test case. 
Crease clauses with default test parameters/configurations to avoid repetition of tables when defining test cases.
CR handling enhancement to increase quality
To improve in a forward manner the efficiency and effectiveness of the specification process, it is recommended to endorse more DraftCRs and approve fewer CRs, especially when the work item is still open. Implementing the DraftCR approach in running work items (WIs) can help achieve this goal. 
Adopting a running CR approach, similar to the one used by RAN2, can streamline the handling of CRs. A running CR or multiple running CRs can be endorsed in each meeting until the final meeting of the work item. Once the specification work is completed, the running CR is approved. This allows for continuous updates and eliminates the need to split CRs in every meeting. Furthermore, incomplete features will not be included in the specification, when the CR is only approved once the WI is finished.
Adopting a running CR approach, similar to the one used by RAN2.
Instead of making large changes in every meeting, the use of running DraftBigCRs is encouraged. This approach prevents rushed implementations into specifications and reduces the likelihood of mistakes being discovered later when no one is responsible for that part of the specification. 
Endorse a running DraftBigCR throughout a WI and only approve the final DraftBigCR once WI is considered ready.
Intention is not to have email discussions related to the running CRs between the RAN4 meetings. The moderator should provide the running CR in the week after the RAN4 meeting (based on the agreements in the meeting) such that companies can review and base the continued work for the coming meeting on the running CR.
Common issues, such as changes in provisory capability names and the maintenance of square brackets for multiple releases, can be addressed by enforcing that square brackets are not allowed except for those captured in an agreed Way Forward (WF). While this approach may make it more challenging to identify which company made a specific modification during maintenance, the benefits of improved clarity and reduced errors outweigh this disadvantage.
In addition, it is advisable to avoid including For Further Study (FFS) points in the specification unless absolutely necessary. FFS points and square brackets ([]) can introduce ambiguity and confusion, as they indicate that certain aspects of the specification are not fully defined or agreed upon. To ensure that implemented features are based on complete and agreed-upon requirements, it is recommended only agreeing CRs when the work item is completed. Additionally, CRs including any ‘FFS’ should in general not be approved. This approach maintains clarity and completeness in the specification.
For TS, only approve CRs with no “FFS” marks in the text. If “FFS” mark is needed, CR can be endorsed. 

Template simplification
To enhance the clarity and usability of the specification document, it is suggested to apply the practice of using subclause numbers to indicate the same subclause being applied in different cases at a paragraph level if necessary. This can be achieved by adding a paragraph number to each or some paragraphs, such as [001], [002], or (1), (2), and using these numbers to refer to identical paragraphs without any text changes. Only the affected paragraphs would need to be rewritten and added to a new clause. This approach allows for easier identification and referencing of identical paragraphs, facilitating a more efficient and organized document structure.
Add paragraph numbering to some paragraphs to be used for referencing the requirements in the paragraph.
In addition, simplifying the template styles used in the specification document can significantly improve usability and encourage adherence to the specified formatting guidelines. By reducing the number of styles, authors will find it easier to follow the established formatting conventions. For instance, streamlining the table styles can eliminate unnecessary complexity and make it more intuitive to create and modify tables. This change promotes consistency and uniformity throughout the document, enhancing readability and reducing confusion. By implementing these improvements, the specification document will become more user-friendly and facilitate a smoother understanding and interpretation of its contents.
Simplify the formatting of the specification by introducing less styles in the template.
[bookmark: _Toc116995848]

Conclusion
RAN plenary agreed on a WF [1] addressing the RAN4 specification quality. In this paper we discuss some of the approaches we have identified as potential ways how to improve the specification quality. Some can likely be applied already to the NR specification while others are more suitable for next generation specifications.
We have following suggestions for discussion related to 38.133 specification quality improvements:
Duplication of Requirements:
1. Avoid duplication and repetition of UE requirements for different scenarios and use cases.
Include an applicability description in relevant sections for each relevant parameter for the different scenarios, use cases etc.
In future specifications, consider defining scheduling and measurement restrictions in a single section.
Group similar requirements together in same sections.
Apply use of pseudo-code and stop using indentation.

Readability of RAN4 38.133 specification:
Use consistent terminology across different specifications, by aligning the parameter names and terminology used in the RAN4 specifications with those in the RAN1 and RAN2 specifications.
Be more rigorous in the use of formulas.
Avoid embedding formulas as figures. Instead, they shall be incorporated clearly in the text.
Approve CRs only when proper use of formulas is adopted.

Test cases:
Include references or mapping tables in the core part requirements that point to the relevant test cases.
Split the Core and Performance requirements into different specifications (in 6G).
Incorporate similar clause structure and numbering between core and performance part specifications.
Crease clauses with default test parameters/configurations to avoid repetition of tables when defining test cases.

CR handling enhancement to increase quality:
Adopting a running CR approach, similar to the one used by RAN2.
Endorse a running DraftBigCR throughout a WI and only approve the final DraftBigCR once WI is considered ready.
For TS, only approve CRs with no “FFS” marks in the text. If “FFS” mark is needed, CR can be endorsed. 

Template simplification:
Add paragraph numbering to some paragraphs to be used for referencing the requirements in the paragraph.
Simplify the formatting of the specification by introducing less styles in the template.
[bookmark: _Toc116995849]
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Appendix
Example use of pseudo-code
Following is one TP example how to apply the pseudo-code in section 8.3 which is a school example of complex RAN4 specification writing.
Note 1: For the yellow highlighted parts, the pseudo-code has not been applied. 
Note 2: The work effort implementing such change is large and would need very careful reviewing such that no actual technical requirements are changed.
Note 3: If applying such quality change as proposed RAN4 would need to discuss how to handle future potential Cat-F and Cat-A CR’s. 
This example includes examples of:
· Write formulas clearly.
· Avoid duplications (text in [] can likely be removed)
· Use of pseudo-code
In addition to hopefully making the actual UE requirements clearer and unambiguous in general.

8.3	SCell Activation and Deactivation Delay
[bookmark: _Toc535475974]8.3.1	Introduction
This clause defines requirements for the delay within which the UE shall be able to activate at least one deactivated SCell and deactivate at least one activated SCell in EN-DC, or in standalone NR carrier aggregation, or in NE-DC, or in NR-DC.
The requirements shall apply for EN-DC, standalone NR carrier aggregation, NE-DC, and NR-DC.
[bookmark: _Toc535475975]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
The requirements in this clause shall apply for the UE configured with at least one downlink SCell in EN-DC, or in standalone NR carrier aggregation or in NE-DC or in NR-DC and when one SCell is being activated.
The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot:
Tactivation_delay =  , 
where:
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
· Tactivation_time is the SCell activation delay in millisecond. 

1> If the SCell is known and belongs to FR1:
	2> if the measurement period of the SCell being activated is equal to or smaller than 2400ms:
3> Tactivation_time = TFirstSSB+ 5ms.
	2> if the measurement period of the SCell being activated is larger than 2400ms:
		3> Tactivation_time = TFirstSSB_MAX + Trs + 5ms.
1> If the SCell is unknown and belongs to FR1:
2> if one of the following conditions is met:
· ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or
· ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation,
3> provided that the side condition Ês/Iot ≥ -2dB is fulfilled:
4> if the following conditions are met:
· the SCell is contiguous to an active serving cell in the same band, and
· its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
· its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
· its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB.
5> Tactivation_time = TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms.
	4> Otherwise: 
5> Tactivation_time = TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms.
2> otherwise, Tactivation_time is:
3> provided that the side condition Ês/Iot ≥ -2dB is fulfilled:
4> if semi-persistent CSI-RS is used for CSI reporting:
-	Tactivation_time = 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
4> if periodic CSI-RS is used for CSI reporting:
-	Tactivation_time = 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay).
4> if the following conditions are fulfilled, no activation requirement will be applied for this unknown SCell:
· the SCell is contiguous to an active serving cell in the same band, and
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
· its SMTC offset is same as the one of contiguous FR1 active serving cell
· its RTD with contiguous FR1 active serving cell is larger than 260ns with respect to the to-be-activated SCell’s SSB numerology, or its reception power difference with contiguous FR1 active serving cell is larger than 6dB.
	If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided
-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
-	The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 
If the SCell being activated belongs to FR1 and if the UE is not provided with SSB configuration (absoluteFrequencySSB) in the target SCell (FrequencyInfoDL) nor SMTC configuration for the target SCell, and if there is one collocated active reference serving cell on different FR1 band, when the following conditions are fulfilled for UE supporting [scellWithoutSSB-interband],
-	The RTD between the target SCell and the colocated reference serving cell is within CP where CP is corresponding to the SCS of SSB-less SCell, and 
-	The [EPRE] difference at UE side is smaller than or equal to [9] dB, where, [EPRE] difference is the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell [after the compensation for AGC], and
-	The RS(s) of the SSB-less SCell being activated is (are) QCL-TypeA with TRS(s) of the SSB-less SCell being activated, and the TRS(s) of the SSB-less SCell being activated is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell, and the inter-band active serving cell shall be same as the reference serving cell.
where the reference serving cell can be indicated by higherlayer parameter [SSB-less-Referencecell]. If UE is not indicated with [SSB-less-Referencecell], the reference serving cell is assumed to be the QCL-typeC source cell if there is only one active QCL-typeC source cell configured.
Editor notes: FFS whether and how to capture if there are more than one QCL source cell.
Editor notes: FFS whether and how to capture the wording “after the compensation for AGC”.
Tactivation_time is
-	Tfirst_TRS + TTRS +[5] ms, [if aperiodic CSI-RS resources are not configured for SCell activation or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS + Tgap + TATRS + [5] ms [if aperiodic CSI-RS resources are configured for Scell activation for UE supporting [ATRS based SSB-less operation]]
Editor notes: Further check the above [5]ms on processing time for fine time tracking. 
	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time is TFirstSSB+ 5ms provided:
-	The UE is provided with SMTC for the target SCell, and  
-	The SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3, and
-	The parameter ssb-PositionsInBurst is same for the serving cell(s) and the Scell, and
-	SSB is in the same half-frame on the SCell and the contiguous FR2 active serving cell.
1> If the SCell being activated belongs to FR2
2> if there is at least one active serving cell on that FR2 band, 
3> if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, 
4> provided:
· the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
5> Tactivation_time = 3 ms.
[bookmark: _Hlk146567424][1> If the SCell being activated belongs to FR2 and ]
[2> if there is at least one active serving cell on that FR2 band, ]
3> if the FR2 power class 6 UE supporting [Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode] 
4> if configured with highSpeedMeasFlagFR2-r17, 
5> provided
· the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
6> Tactivation_time is 3 ms.
Editor Notes: FFS additional condition/capability is needed.
[1> If the SCell being activated belongs to FR2]
2> if there is no active serving cell on that FR2 band 
3> provided that PCell or PSCell is in FR1 or in FR2
4> If the target SCell is known to UE
5> if semi-persistent CSI-RS is used for CSI reporting
6> if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time
7> Tactivation_time = 3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), 
Where: 
· Tuncertainty_MAC=0, and 
· Tuncertainty_SP=0.
[4> If the target SCell is known to UE and ]
5> if periodic CSI-RS is used for CSI reporting, then is:
6> if UE receives the SCell activation command and TCI state activation commands at the same time
7> Tactivation_time = max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), 
Where:
· Tuncertainty_MAC=0.

3> If the PCell/PSCell and the target SCell are configured as FR1-FR2-1 CA or 
3> if the PCell/PSCell and the target SCell are in a FR2-1 band pair with independent beam management, 
4> and the target SCell is unknown to UE and 
5> semi-persistent CSI-RS is used for CSI reporting, 
6> provided that the side condition Ês/Iot ≥ -2dB is fulfilled
7> if UE supports following capabilities:
· [LowerRxBeamSweepingFactorForCellSearch-FR2] and/or 
· [LowerRxBeamSweepingFactorForL1-RSRPmeasurement-FR2] 
[bookmark: _Hlk156413965]8> SCell activation triggered L3 report is not configured or SCell activation triggered L3 report is configured but not triggered
9> Tactivation_time = 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + X1*Trs  + TL1-RSRP, enhanced_measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
7> otherwise
8> Tactivation_time = 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
	If the PCell/PSCell and the target SCell are configured as FR1-FR2-2 CA or if the PCell/PSCell and the target SCell are in a FR2-2 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + 23*TSMTC_MAX + 12*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are configured as FR1-FR2-1 CA or if the PCell/PSCell and the target SCell are in a FR2-1 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
[bookmark: _Hlk156413998]-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, or
-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + X1*Trs + TL1-RSRP, enhanced_measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)} if UE supports [LowerRxBeamSweepingFactorForCellSearch-FR2] and/or [LowerRxBeamSweepingFactorForL1-RSRPmeasurement-FR2] capabilities, and when SCell activation triggered L3 report is not configured or SCell activation triggered L3 report is configured but not triggered.
	If the PCell/PSCell and the target SCell are configured as FR1-FR2-2 CA or if the PCell/PSCell and the target SCell are in a FR2-2 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + 23*TSMTC_MAX + 12*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.	
where,
	TSMTC_MAX:
[bookmark: _Hlk156413785]-	In FR1, in case of intra-band contiguous SCell activation or in case of intra-band non-contiguous SCell activation for UE not capable of [intraBandNRCA-NonCollocated-r18] or UE is capable of [intraBandNRCA-NonCollocated-r18] and [nonCollocatedTypeNR-CA-r18] is provided, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of intra-band non-contiguous SCell activation for UE capable of [intraBandNRCA-NonCollocated-r18] and [nonCollocatedTypeNR-CA-r18] is not provided or in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated. TSMTC_MAX is the SMTC periodicity of SCell being activated. Or, if UE supports [SSB_PeriodicityInsteadOfSMTC] in FR1 and the SMTC for SCell being activated is only configured in the measObjectNR, TSMTC_MAX is the SSB periodicity of the SCell being activated.
-	In FR2, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA; in case of FR2 inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated. Or, if UE supports [SSB_PeriodicityInsteadOfSMTC] in FR2 and the SMTC for SCell being activated is only configured in the measObjectNR, TSMTC_MAX is the SSB periodicity of the SCell being activated.
-	TSMTC_MAX is bounded to a minimum value of 10ms.
[bookmark: _Hlk156414105]	Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement which involves Trs is applied with Trs = 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission periodicity is not 5ms. Or Trs is the SSB periodicity of the SCell being activated if UE supports [SSB_PeriodicityInsteadOfSMTC] and the SMTC for SCell being activated is only configured in the measObjectNR.
TFirstSSB: is the time to the end of the first complete SSB burst indicated by the SMTC, or within 5ms if SMTC is not configured, after slot n + . 
TFirstSSB_MAX: Is the time to the end of the first complete SSB burst indicated by the SMTC, or within 5ms if SMTC is not configured, after slot n + , further fulfilling:
-	In FR1, in case of intra-band contiguous SCell activation or in case of intra-band non-contiguous SCell activation for UE not capable of [intraBandNRCA-NonCollocated-r18], the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of intra-band non-contiguous SCell activation for UE capable of [intraBandNRCA-NonCollocated-r18] or in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
	TFineTiming is the time period between UE finish processing the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI state. 
[bookmark: _Hlk156413558]	X1 is equal to the reported value in [LowerRxBeamSweepingFactorForCellSearch-FR2] in FR2. Otherwise, if [LowerRxBeamSweepingFactorForCellSearch-FR2] is absent, X1 is 8.
	TL1-RSRP, measure is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1 and TReport=0.
[bookmark: _Hlk156413589]	TL1-RSRP, enhanced_measure is 
-	SSB based L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms based on applicability as defined in clause 9.5 assuming M=1 and TReport=0; N is equal to the value reported by the UE in [LowerRxBeamSweepingFactorForL1-RSRPmeasurement-FR2]. Otherwise, if [LowerRxBeamSweepingFactorForL1-RSRPmeasurement-FR2] is absent, N= 8. Or, 
-	CSI-RS based L1-RSRP measurement delay TL1-RSRP_Measurement_Period_CSI-RS ms based on applicability as defined in clause 9.5 assuming M=1 and TReport=0.
-	If UE supports [SSB_PeriodicityInsteadOfSMTC] capability, L1-RSRP measurement for TL1-RSRP, enhanced_measure can be performed based on non-DRX mode even if DRX is configured.
	TL1-RSRP, report is delay of acquiring CSI reporting resources.
	Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.
	Tuncertainty_RRC is the time period between reception of the RRC configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case. 
	Tuncertainty_SP is the time period between reception of the activation command for semi-persistent CSI-RS resource set for CQI reporting relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.
	TRRC_delay is the RRC procedure delay as specified in TS38.331 [2].
	Longer delays for RRM measurement requirements, and in case of FR2 also SSB based RLM/BFD/CBD/L1-RSRP measurement requirements, can be expected during the cell detection time for unknown SCell activation.
	When absoluteFrequencySSB is not configured in DownlinkConfigCommon for target SCell but SMTC for target SCell is configured, no requirement would be applied.
	TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].
TFirstTRS: is the time to the end of the first complete periodic CSI-RS burst for SCell activation after slot n + .
TTRS is the periodicity of periodic CSI-RS burst for SCell activation.
TFirstATRS: is the time to the end of the first complete CSI-RS burst for SCell activation after slot n + , where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots.
TATRS is the CSI-RS burst for SCell activation where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots.
Tgap is a gap length between two aperiodic CSI-RS bursts, 
-	at least 2 slots for 15kHz and 30kHz
-	at least 3 slots for 60kHz
SCell in FR1 is known if it has been meeting the following conditions:
-	During the period equal to max(5*measCycleSCell,  5*DRX cycles) for FR1 before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SSB measured remains detectable according to the cell identification conditions specified in clause 9.2 and 9.3.
-	the SSB measured during the period equal to max(5*measCycleSCell, 5*DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in clause 9.2 and 9.3.
Otherwise SCell in FR1 is unknown.
For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
-	During the period equal to 4s for UE supporting power class 1/5 and 3s for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):
-	the UE has sent a valid L3-RSRP measurement report with SSB index, and 
-	SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.
Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting (when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are based on the latest valid L1-RSRP reporting.
If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the activation command, TSMTC_Scell follows smtc1 or smtc2 according to the physical cell ID of the target cell being activated. TSMTC_MAX follows smtc1 or smtc2 according to the physical cell IDs of the target cells being activated and the active serving cells.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in TS 38.331 [2] for a SCell at the first opportunities for the corresponding actions once the SCell is activated.
The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+  and not occur after slot slot n+1+, where NR slot length is with respect to the numerology used in the SCell being activated, and TX is:
-	0, if Tactivation_time is 3ms; 
-	TFirstSSB, for any scenario where Tactivation_time  includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time  includes TFirstSSB_MAX;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time  includes only TFineTiming and no TFirstSSB_MAX.
The length of the interruption window may be different for different victim cells, and depends on the applicable scenario and on the frequency band relation between the aggressor cell and the victim cell.
The requirements in this clause and requriements on interruption due to SCell activation in clause 8.2 apply provided that the SSB of the to-be-activated SCell is within the first active DL BWP of the Scell.
Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and until the UE has completed the SCell activation, the UE shall report out of range if the UE has available uplink resources to report CQI for the SCell.
Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell.

Template simplification – use of subclause numbering
Often in current 38.133 RAN4 has simply duplicated the specification text when introducing requirements for a new feature. One example is when RAN4 introduced UE requirements under CCA in section 4.
Instead of duplicating the specification text multiple places one proposal would be to introduce subclause numbering in the specification and make use of subclause references instead of pure specification text duplication.
One main drawback of using specification text duplication is the danger of missing covering important changes in all duplicated sections at a later stage of the RAN4 work.
Following is one example using section 4.2.2.4 and 4.2A.2.4 (please see original specification text in 38.133).

4.2.2.4	Measurements of inter-frequency NR cells
[001] The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
[002] If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
[003] If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
[004] The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Kcarrier * Tdetect,NR_Inter + Kcarrier_HST * Tdetect,NR_Inter_HST if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 or 6.5dB in FR2 for reselections based on ranking or 6dB in FR1 or 7.5dB in FR2 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 and 4dB in FR2 for SS-RSRQ reselections based on absolute priorities.
[005] The parameter Kcarrier is the number of NR inter-frequency carriers which are not configured with highSpeedMeasInterFreq-r17 for FR1 or [highSpeedMeasFlagFR2-r17] for FR2 indicated by the serving cell. The parameter Kcarrier_HST is the number of NR inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 for FR1 or [highSpeedMeasFlagFR2-r17] for FR2 indicated by the serving cell. The parameter Kcarrier for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of NR inter-frequency carriers indicated by the serving cell and the number of NR inter-frequency carriers configured for idle mode CA measurements which are not configured with highSpeedMeasInterFreq-r17 for FR1 or [highSpeedMeasFlagFR2-r17] for FR2. The parameter Kcarrier_HST for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of NR inter-frequency carriers indicated by the serving cell and the number of NR inter-frequency carriers configured for idle mode CA measurements which are configured with highSpeedMeasInterFreq-r17 for FR1 or [highSpeedMeasFlagFR2-r17] for FR2.
Note:	combined total number means that if a carrier is an inter-frequency carrier indicated by the serving cell for mobility and additionally a carrier configured for idle mode CA measurements, it only counts as one carrier.
[006] An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.1.3 for a corresponding Band.
[007] When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.


4.2A.2.4	Measurements of inter-frequency NR cells when subject to CCA on the target cell
[001 of clause 4.2.2.4].
When the inter-frequency measurement is performed on a neighbour cell in FR2-2 with shared spectrum channel access, UE shall determine the CCA mode of the neighbour cell according to channelAccessMode2-r17of the cell configured in SIB4. If channelAccessMode2-r17 of the cell is enabled, UE shall assume that CCA applies to the cell and perform measurement accordingly, and the requirements in clause 4.2A.2.4 shall apply; otherwise, UE shall assume that CCA does not apply to the cell and perform measurement accordingly, and requirements in 4.2.2.4 shall apply.
[002 of clause 4.2.2.4].
[003 of clause 4.2.2.4].
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 or [6.5]dB in FR2-2 for reselections based on ranking or 6dB in FR1 or [7.5]dB in FR2-2 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 and [4]dB in FR2-2 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier is the number of NR inter-frequency carriers on licensed band and Kcarrier_CCA is the number of NR inter-frequency carriers on unlicensed band indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B. 2. 9  for a corresponding Band.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter_CCA. If after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier * Tmeasure,NR_Inter + Kcarrier_CCA * Tmeasure,NR_Inter_CCA  for identified lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.

