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Introduction
Quality improvement of RAN4 specifications was discussed at RAN#103, as there is a growing concern on that requirements and associated side conditions are becoming increasingly complicated and hard to interpret. A way forward [1] was agreed, in which it is stated that introduction of Rel-19 specifications is expected by December 2024, and that RAN4 shall organize discussions at RAN4 meetings during Q2 and Q3 2024 on how to improve the specifications in the short term to provide a better baseline for Rel-19.
	· The RAN4 Rel-19 specifications are expected to be available by December 2024.
· 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
· Focus on 38.133 and 38.101-1/38.101-2/38.101-3, not covering other specifications in this RAN task
· Motivation of the work:
· Try to improve the above specifications for Rel-19 for 5G in the short term
· Try to conclude on guidance including the structure, drafting rule to ensure the quality of specifications for UE RF and RRM.
· Set up one dedicated agenda to collect the input from companies for specification improvement
· Companies are expected to point out the key issues and also provide the concrete solutions.
· No corresponding CR is expected before September
· Schedule the specific time slot for the single discussions on the specification improvement in RAN4 main session starting from April
· Identify the key issues and root reasons behind
· Summarize the candidate solutions for the next action
· Further discuss and decide how to capture the outcome of this RAN task in RAN#105


In this contribution we provide initial proposals concerning specification quality improvements of TS 38.133 in the short term.
Discussion
Suggested improvement areas
For our initial proposals on quality improvements of the TS 38.133 specification we suggest focusing on the following areas which are further elaborated in the subsections below:
· Consistency
· Using correct acronyms and abbreviations
· Using same name e.g. for same kind of parameter within and across clauses
· Clarity and conciseness
· Refraining from adding superfluous information, although seemingly helpful
· Avoiding too long sentences with too many conditional clauses
· Duplication
· Using references and overriding of parameters rather than duplicating entire clauses and only modifying a few words
· Layout
· Writing requirements and side conditions in a manner that is less error-prone than relying on indentation
This is not a definite list and we are open to discuss and include further areas of improvement.
Regarding the CR strategy mentioned in the WF [1], our view is that CRs addressing improvements of otherwise correct information can be postponed until the RAN4 meeting in August, but maintenance CRs addressing errors shall be filed as soon as possible i.e. already at the RAN4 meeting in May.
For execution of the improvement work, we suggest a work split among volunteering companies where each company may be responsible for drafting a CR for a particular section of TS 38.133. We further suggest that the drafting activities (iterative drafting and review) shall be allowed to continue between the meetings. 
Proposal 1:	The specification improvement work is to be split between volunteering companies, where for instance a company may be responsible for drafting the CR for a particular section of TS 38.133. The iterative process of drafting and reviewing shall be allowed to continue also between the meetings.
In the following subsections we elaborate more about the suggested improvement areas, and provide examples from the specification on details to address for improving the readability of the specification. 
Improvement area: Consistency
It is observed that there are inconsistencies in TS 38.133 in for instance spelling of abbreviations, naming of similar kind of parameters, and references made in requirements. Example of the former is the spelling of E-UTRA, defined with hyphen in Section 3.3, but occasionally incorrectly written without hyphen (EUTRA), or PCell and SCell, defined with capital C in Section 3.3, but occasionally incorrectly written with lower case c (Pcell, Scell). An example of the latter is that in a requirement with nested conditions, the same cell is alternatingly referred to as “the SCell”, “the SCell being activated” and “the target SCell”.
The drafting rules [2] specify that specification text shall fulfil uniformity and consistency, manifested for instance in that alternative terms and synonyms  for already specified concepts shall be avoided, and the use of abbreviations shall be consistent. The justifications given are as follows: to ensure comprehension of the 3GPP TS or 3GPP TR, and to derive the maximum benefit available through automated text processing techniques.
In some cases inconsistencies may be the result of that different constellations of delegates have been involved in different features or different aspects of a feature, but in many cases it is likely due to lack of proper review before agreeing on a CR – owing to time pressure and work load at the meetings.
Some examples are provided below.
	* * * Naming of parameters * * *

8.6.2B.2	Non-simultaneous timer based BWP switch delay on multiple CCs
TDelay is the time required to complete the ongoing timer-based BWP switching on other CCs

8.6.3A.2	Non-simultaneous RRC based BWP switch delay on multiple CCs
TWaiting is the waiting time for RRC based BWP switch which is upper bounded by the ongoing BWP switch time in the first CG defined in clause 8.6.3A.1


Parameters TDelay and TWaiting express the same kind of dynamic waiting time for some other action to be completed. For consistency and clarity, it would make sense to use the same name for it in the two clauses, although the explanations would differ slightly (waiting for ongoing timer-based BWP switching on other CCs, waiting for ongoing RRC-based BWP switching on other CG).

	3.3	Abbreviations
[…]
E-UTRA	Evolved UTRA
E-UTRAN	Evolved UTRAN

* * * Headlines * * *
12.3.1.2	Initiation/Cease of SLSS transmissions with EUTRAN cell as synchronization reference source

* * * Specification text * * *
8.2	Interruption
[…]
8.2.1.1	Introduction
[…]	
The requirements shall apply for E-UTRA-NR DC with an E-UTRA PCell.
This clause contains interruptions where victim cell is PSCell or SCell belonging to SCG. Requirements for interruptions requirements when the victim cell is E-UTRA PCell or E-UTRA SCell belonging to MCG are specified in TS 36.133 [15].
For a UE which does not support per-FR measurement gaps, interruptions to the PSCell or activated SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on any frequency range. For UE which support per-FR gaps, interruptions to the PSCell or activated SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on the same frequency range as the victim cell.


The abbreviations E-UTRA and E-UTRAN are defined in 3.3, but misspelled in some headlines and in some specification texts.
	8.10.3	MAC-CE based TCI state switch delay
[…]
If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  .
Where 
-	T L1-RSRP = 0 in FR1 or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise, 
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as


The parameter name TL1-RSRP is here written also as T L1-RSRP i.e. with a leading space in the subscript. This makes it hard to find all instances of the parameter when using a search function. 
	8.3.16	Fast SCell Activation Delay Requirement for Deactivated SCell
[…]
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  , 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. 
	If the SCell is known and belongs to FR1, Tactivation_time is:
[…]
If the SCell is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
[…]
	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 TFirstATRS+ 5ms provided:
[…]
	If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2, and assuming PDCCH TCI and PDSCH TCI (when applicable) are associated with the triggered aperiodic CSI-RS resources for fast SCell activation, and when the following conditions are fulfillied:
[…]
-	If the target SCell belongs to FR2 is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
[…]
-	If the target SCell belongs to FR2 is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
[…]


The same SCell is referred to as “the SCell”, “the SCell being activated”, and “the target SCell” in nested conditions for the same requirement. For readability it would be better to stick to one description, e.g. “the SCell being activated”.

Observation 1:	There are numerous examples of inconsistencies in the normative part of TS 38.133, where incorrect abbreviations are used, similar parameters are given different names, and synonyms are used when referring to the same subject in nested side conditions for the same requirement.
Proposal 2:	Review the normative part of TS 38.133 with respect to inconsistencies in abbreviations, naming of similar parameters, and references made in requirements. Collect input from companies and agree on which inconsistencies to address in revisions of the specification.

Improvement area: Clarity and Conciseness
It is observed that descriptions occasionally are cluttered by superfluous and sometimes even incorrect information for instance in the form of embedded clauses or added notes. The superfluous information adds no value but often leads to that the requirements get harder to interpret. One example of superfluous information is when in the context of NR SCell activation, it is pointed out that the condition applies “provided that PCell or PSCell is in FR1 or FR2”. This is describing the superset of frequency ranges and hence adds no new information to the fact that it is NR SCell activation.
The objectives mentioned in the drafting rules [2] include that the specification shall be consistent, clear and accurate, and be comprehensible to qualified persons who have not participated in its preparation. Cluttering by superfluous and sometimes incorrect information not necessary for the requirement may have a negative impact on readability and comprehensibility.
Some examples are provided below.
	8.6.2	DCI and timer based BWP switch delay on a single CC
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with more than one BWP configurations configured.
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
[…]
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 


The highlighted text is an example of superfluous information that seemingly is helpful but adds no value and just clutters the description. For this particular example, due to the principle of causality, the UE will not know that it is to carry out a BWP switching until after: (1) receiving PDCCH, (2) carrying out channel estimation and equalization, (3) decoding the DCI carried by PDCCH, and (4) parsing the DCI to find that an active BWP switching is to be carried out. Already after (1) the whole DCI has been received albeit not parsed. It can therefore never happen that the UE due to BWP switching interrupts reception of the same DCI that is commanding the UE to carry out said BWP switching. The highlighted text therefore adds no value.

	8.3.16	Fast SCell Activation Delay Requirement for Deactivated SCell
Aperiodic CSI-RS resources can be configured for fast SCell activation. The requirements in this clause shall apply for the UE configured with 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 requirements in this clause shall apply for the UE provided with aperiodic CSI-RS resources for SCell activation for the target SCell.
Note: If UE is allocated A-TRS for fast SCell activation, the UE is not required to use the SSB of the target SCell.
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  , 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. 
	If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstATRS+ 5ms, if the measurement period of the SCell being activated is equal to or smaller than [2400ms].
-	TFirstATRS + Tgap + TATRS + 5ms, if the measurement period of the SCell being activated is larger than [2400ms].
Note: The RSs on the activated serving cell in the same band are not required to be transmitted in the same slot as the temporary RS.
Note: UE may report inaccurate non-zero CQI for any activated Cell and being activated SCell during the fast SCell activation procedure only if the RSs on the activated serving cell in the same band are not transmitted in the same slot as the aperiodic CSI-RS for fast SCell activation.
If the SCell is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	TFirstATRS + Tgap + TATRS + 5ms, 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;
Note: The RSs on the activated serving cell in the same band are not required to be transmitted in the same slot as the temporary RS.
Note: UE may report inaccurate non-zero CQI for any activated SCell and being activated SCell during the fast SCell activation procedure only if the RSs on the activated serving cell in the same band are not transmitted in the same slot as the aperiodic CSI-RS for fast SCell activation.
	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 TFirstATRS+ 5ms provided:
-	The UE is provided with aperiodic CSI-RS resources for SCell activation for the target SCell, and  
-	The SSBs in the serving cell(s) and the SSBs in the SCell being activated fulfil the condition defined in clause 3.6.3,
-	The parameter ssb-PositionsInBurst is same for the serving cell(s) and the SCell.
-	SSB is in the same half-frame on the SCell and the contiguous FR2 active serving cell
[…]


The first note, on that UE is not required to use SSB if allocated A-TRS, is unnecessary since this is reflected in the requirements. 
The second note, on that RSs on already activated serving cell are not required to be transmitted in the same slot as the temporary RS, is general at least for frequency range (FR1), and better captured at the end. Currently it is repeated twice, cluttering the description and breaking the flow.
The third note, about reporting accuracy of non-zero CQI, is outside the scope of TS 38.133 as requirements on CQI reporting performance are in TS 38.101-4. Moreover, there are no requirements on the accuracy of CQI at the immediate start of the reporting for a new carrier, and this for a good reason as described in [3]. Hence this note is not only cluttering the description, but also incorrect.

  
	8.3.16	Fast SCell Activation Delay Requirement for Deactivated SCell
[…]
	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 TFirstATRS+ 5ms provided:
-	The UE is provided with aperiodic CSI-RS resources for SCell activation for the target SCell, and  
-	The SSBs in the serving cell(s) and the SSBs in the SCell being activated fulfil the condition defined in clause 3.6.3,
-	The parameter ssb-PositionsInBurst is same for the serving cell(s) and the SCell.
-	SSB is in the same half-frame on the SCell and the contiguous FR2 active serving cell
	If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2, and assuming PDCCH TCI and PDSCH TCI (when applicable) are associated with the triggered aperiodic CSI-RS resources for fast SCell activation, and when the following conditions are fulfillied:
-	One of the candidate TCI states configured in TCI-StatesPDCCH-ToAddList has the same QCL source of the triggered A-TRS,
-	The QCL source of CSI-RS for CQI reporting is the same as the triggered A-TRS,
-	The TCI state for PDCCH/PDSCH is the same as A-TRS remain unchanged during SCell activation,
-	If the target SCell belongs to FR2 is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + max(TFirstATRS + 2ms, Tuncertainty_SP), where Tuncertainty_SP=0 if UE receives the SCell activation command and semi-persistent CSI-RS activation command at the same time.
-	If the target SCell belongs to FR2 is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	max(TFirstATRS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ).
	where,
	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.
	[…]


The embedded clause “provided that PCell or PSCell is in FR1 or in FR2“ is unnecessary and clutters the description, as it is obvious that there has to be an NR SpCell in either FR1 or FR2 for NR SCell activation to be applicable.
Additionally, here the side conditions are nested in a manner that makes the requirement hard to interpret. Without a thorough analysis, it is unclear whether a requirement is missing in the part highlighted in blue due to the complicated nesting and incorrect indentation of the parts highlighted in green. The text would benefit from being reworked for clarity.

Observation 2:	There are many cases of superfluous information provided in the normative part of TS 38.133. The superfluous information clutters the descriptions and for instance makes sentences more complicated when in the form of embedded clauses or breaks the flow in lists of nested side conditions when in the form of notes. In all it leads to that it is harder to comprehend the requirements.
Proposal 3:	Review the normative part of TS 38.133 with respect to superfluous information (embedded clauses, notes) that clutters the descriptions. Collect input from companies and agree on how to address the superfluous information for increasing clarity and readability of requirements.
Proposal 4:	Review the normative part of TS 38.133 with respect to excessive nesting of side conditions that make requirements unclear and hard to interpret. Collect input from companies and agree on which cases to address, and how to address them in revisions of the specification.
Improvement area: Duplication
It is observed that many clauses contain duplicated specification text, where say more than 95% of the wording is identical to some other clause. RAN4 has earlier made an agreement that each feature is to be in separate clauses, but this does not necessarily require that specification text is duplicated in its entirety. Referencing and overriding of parameter definitions should be considered as a means for reducing the size of the specification and thereby reducing the maintenance effort. 
As an example, consider the two clauses 8.10.3 and 8.10B.3 which are nearly identical, as shown by the screenshot below, and only differs in the following.
In clause 8.10.3:
· TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1
· TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
In clause 8.10B.3 for RedCap:
· TL1-RSPR_Measurement_Period_SSB_RedCap for SSB as specified in clause 9.5B.4.1
· TL1-RSRP_Measurement_Period_CSI-RS_RedCap for CSI-RS as specified in clause 9.5B.4.2
	[image: A screenshot of a computer program
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If instead using referencing from 8.10B.3 to 8.10.3, and overriding the parameters that differ, clause 8.10B.3 could be reduced to the following.
	8.10B.3	MAC-CE based TCI state switch delay
The requirements in clause 8.10.3 apply with the following modifications:
-	TL1-RSPR_Measurement_Period_SSB_RedCap specified in clause 9.5B.4.1 replaces TL1-RSPR_Measurement_Period_SSB
-	TL1-RSRP_Measurement_Period_CSI-RS_RedCap specified in clause 9.5B.4.2 replaces TL1-RSRP_Measurement_Period_CSI-RS



As a side note, one may also consider whether it is necessary to use different names, e.g. TL1-RSPR_Measurement_Period_SSB and TL1-RSPR_Measurement_Period_SSB_RedCap, when the parameters are of the same kind and described in separate clauses, and only differ by value.
Observation 3:	There are several clauses in the normative part of TS 38.133 that essentially are duplicates, and where more than 95% of the wording is identical to that of another clause and only differ by e.g. parameter names and parameter definitions. This adds to the size of an already humongous specification and increases the maintenance effort.
 
Proposal 5:	Review the normative part of TS 38.133 to identify clauses that significantly are duplicates and therefore candidates for referencing and parameter definition overriding instead. Collect input from companies and agree on which cases to address, and how to address them in revisions of the specification.
Improvement area: Layout
In many clauses where side conditions are listed, different levels of indentation are used for relating side conditions in a hierarchical manner. It is often observed that the indentation over time becomes incorrect, rendering requirements hard to interpret.
The drafting rules [2] give alternatives for list structures – see below – where the alternatives may differ in robustness to accidental change of indentation.
	[bookmark: _Toc4764658][bookmark: _Toc20215371][bookmark: _Toc58914476]5.2.5	Lists
Lists may be introduced by a sentence, a complete grammatical proposition followed by a colon, or by the first part of a proposition (without a colon), completed by the items in the list.
Each item in a list shall be preceded by a dash.
EXAMPLE 1:
-	list item 1;
-	list item 2.
If necessary for identification, a lower-case letter followed by a parenthesis may be used. If it is necessary to subdivide an item further in this type of list, arabic numerals followed by a parenthesis shall be used (see also clause 5.2.1A).
EXAMPLE 2:
a)	list item a;
b)	list item b;
1)	list item a1;
2)	list item a2.
Respect normal rules of punctuation: if the elements of a list are cast as phrases of a sentence which introduces the list, start each element with a lower case letter and end it with a semicolon. End the last item in the list with a full stop, unless the introductory sentence continues after the end of the list, in which case use the most appropriate punctuation (semicolon, comma, or none). If, however, each elemen of a list is a self-contained sentence, begin each with a capital letter and end each with a full-stop.
Use "and" or "or" at the end (following the semicolon) of the penultimate element of a list to indicate unambiguously whether the elements are combinable or whether they are mutually exclusive.
[…]



Some examples of existing issues are provided below. 

	8.10.3	MAC-CE based TCI state switch delay
[…]
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Here the indicated lines should have been indented at least one more step towards right, as they express conditional definitions of T L1-RSRP for SSB and CSI-RS-based Rx beam refinement, respectively.

	8.10.3 (MAC-CE based TCI state switch delay):
[…]
[image: A close-up of a text
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8.10A.3 (MAC-CE based TCI state switch delay with CCA):
[…]
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8.10B.3 (MAC-CE based TCI state switch delay for RedCap):
[…]
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8.10C.2 (MAC-CE based TCI state switch delay for satellite access):
[…]
[image: A white background with black text
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Here the indicated lines express a side condition that applies when QCL is not of TypeD. The erroneous indentation in 8.10.3 and 8.10B.3 may cause confusion on how to interpret the requirement, as it makes the side condition seem generally applicable.  

Observation 4:	The use of indentation in the normative part of TS 38.133 for hierarchically relating side conditions to each other is error-prone. There are many examples of requirements where over the time (due to maintenance) the indentation accidentally has been changed, rendering the requirement and associated side conditions hard to comprehend.
Proposal 6:	Define a less error-prone alternative to indentation for expressing hierarchy in nested conditions and side conditions. Agree on whether and how to introduce it in revisions of the specification. 

Summary and Conclusion
We share the concern on specification quality, and volunteer to contribute to the improvement work by providing resources for editing the normative part of TS 38.133. As the improvement work potentially requires a huge effort, we think the work is best split between multiple companies. Moreover, since the time is short until the existing Rel-18 specifications will become baseline for Rel-19 specifications, we suggest that editing as well as review of edited material continues also between the next few meetings to expedite the process. Hence our proposal below.
Proposal 1:	The specification improvement work is to be split between volunteering companies, where for instance a company may be responsible for drafting the CR for a particular section of TS 38.133. The iterative process of drafting and reviewing shall be allowed to continue also between the meetings.
Regarding the improvement areas, we have made some initial observations captured below. 
Observation 1:	There are numerous examples of inconsistencies in the normative part of TS 38.133, where incorrect abbreviations are used, similar parameters are given different names, and synonyms are used when referring to the same subject in nested side conditions for the same requirement.
Observation 2:	There are many cases of superfluous information provided in the normative part of TS 38.133. The superfluous information clutters the descriptions and for instance makes sentences more complicated when in the form of embedded clauses or breaks the flow in lists of nested side conditions when in the form of notes. In all it leads to that it is harder to comprehend the requirements.
Observation 3:	There are several clauses in the normative part of TS 38.133 that essentially are duplicates, and where more than 95% of the wording is identical to that of another clause and only differ by e.g. parameter names and parameter definitions. This adds to the size of an already humongous specification and increases the maintenance effort.
Observation 4:	The use of indentation in the normative part of TS 38.133 for hierarchically relating side conditions to each other is error-prone. There are many examples of requirements where over the time (due to maintenance) the indentation accidentally has been changed, rendering the requirement and associated side conditions hard to comprehend.
Based on the observations, we make the following proposals pertaining to improvements.
Proposal 2:	Review the normative part of TS 38.133 with respect to inconsistencies in abbreviations, naming of similar parameters, and references made in requirements. Collect input from companies and agree on which inconsistencies to address in revisions of the specification.
Proposal 3:	Review the normative part of TS 38.133 with respect to superfluous information (embedded clauses, notes) that clutters the descriptions. Collect input from companies and agree on how to address the superfluous information for increasing clarity and readability of requirements.
Proposal 4:	Review the normative part of TS 38.133 with respect to excessive nesting of side conditions that make requirements unclear and hard to interpret. Collect input from companies and agree on which cases to address, and how to address them in revisions of the specification.
Proposal 5:	Review the normative part of TS 38.133 to identify clauses that significantly are duplicates and therefore candidates for referencing and parameter definition overriding instead. Collect input from companies and agree on which cases to address, and how to address them in revisions of the specification.
Proposal 6:	Define a less error-prone alternative to indentation for expressing hierarchy in nested conditions and side conditions. Agree on whether and how to introduce it in revisions of the specification. 
We are looking forward to the views of other companies.
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If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be
able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is
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‘Where
- Trirsre=0 in FRI or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise,
- Triirsre is the time for Rx beam refinement in FR2, defined as
- TL1RSPR Measurement_Period_ssB for SSB as specified in clause 9.5.4.1,
- with the assumption of M=1
- With TReport = 0
- TL1RSRP_Measurement_Period_csLRs for CSI-RS as specified in clause 9.5.4.2
- configured with higher layer parameter repetition set to ON
- with the assumption of M=1 for periodic CSI-RS
- for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
- With TReport = 0

- TOu = 1 for CSI-RS based L1-RSRP measurement, and 0 for SSB based L 1-RSRP measurement when TCI state
switching involves QCL-TypeD

- TOw =1 when TCI state switching involves other QCL types only

- Tarsessp is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-
TypeD;

- Tastssg is time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;

- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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- TOw =1 when TCI state switching involves other QCL types only

- Tarsessp is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-
TypeD;

- Tastssg is time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;

- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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TOu = 1 when TCI state switching involves other QCL types only

Trstsse is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-
TypeD;

Trrst-ssB is time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;

- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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- TOw= 1 when TCI state switching involves other QCL types only

- Tansesss s time to first SSB transmission after L1-RSRP measurement when TCI state switching involves
QCL-TypeD:

- Tarsesssis time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;

- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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Thrst-ssB s time to first SSB transmission after MAC CE command is decoded by the UE; The SSB shall be the
QCL-TypeA or QCL-TypeC to target TCI state

TssB-proc= 2 mS;

TOx = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.




image1.png
Compared Document

8.1010B.3 MAC-CE based TClI state switch delay

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive
PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ Trrg +

3NEDIFAMEN . TO (Tgess+ Tssa.proc) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot o+

Trarg + 3NGRI™ e Where Trarg is the timing between DL data transmission ahd acknowledgement as specified in TS 38.213 [3];

- Tamsseis time to first SSB transmission after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or
QCL-TypeC to target TCI state

- TssBprc=2ms:
- TOx= 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.

If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive
PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ Trarg

FBNSBIAMEN | Ty e +TOuW (Tt ss8+ Tssn.proc) / VR slot length. The UE shall be able to receive PDCCH with the old TCI state until

slot bt
slot i+ Trarg + 3NG e 2 .

‘Where
- Trirsse= 0 in FRI or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise,
- Trirsre is the time for Rx beam refinement in FR2, defined as
- TLLRSPR Messurement Period_SSB_RedCap fOr SSB as specified in clause 9.55B.4.1,
- with the assumption of M=1
- with Treport = 0
- TL1RSRP Messurement Period_CSLRS_RedCzp for CSI-RS as specified in clause 9.55B.4.2
- configured with higher layer parameter repetition set to ON'
- with the assumption of M=1 for periodic CSI-RS
- for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
- with Treport = 0

- TOu= 1 for CSIRS based L1-RSRP measurement, and 0 for SSB based L1-RSRP measurement when TCI state switching
involves QCL-TypeD

- TOu = 1 when TCI state switching involves other QCL types only
- Tausseis time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-TypeD;
- Thusseis time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;

- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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