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1 	Introduction
In RP#103 meeting, one WF [1] was endorsed for RAN4 spec quality improvement. Details of the WF are captured as below
	· 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 paper, we provide our view to TS 38.133. In all the discussions below, we take version 18.4.0 as the example. We try to point out the issues we found in current spec and the potential solutions. Nevertheless, we are open to all possible solutions that can help to improve spec quality.

2 [bookmark: _Hlk142679663][bookmark: _Hlk162888154]Discussion
[bookmark: OLE_LINK1]2.1 Hierarchy of indent
The first issue we want to raise is the hierarchy of indent. Let’s take “Section 8.3.2 SCell Activation Delay Requirement for Deactivated SCell” as an example. Part of the current spec paragraphs are captured as below.
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Our understanding of the structure should be, 
1. The yellow and green highlighted parts should be at the same level. 
2. The blue part is a condition under the green. 
3. The purple part is very ambiguous. The red part already has its otherwise counterpart in gray. However, the purple part should not be the otherwise counterpart of the blue, because they have essentially the same condition.
Similar issues also happen in section 8.1.2.2, 9.2.1, 9.3.1, 9.5.4, … etc. In our understanding, this issues usually happen when a certain scenario has too many conditions. Some of its conditions may be shared to other scenarios and some are not. It is very easy to make mistakes, especially when people tend to use ‘otherwise’ to skip mentioning the conditions again. For some scenarios come in the later paragraphs of a section, people need to trace back all previous paragraphs to understand the overall conditions. This is not straightforward and easily leads to misunderstanding. 

[bookmark: _Ref163333373][bookmark: OLE_LINK4]Observation 1: In current TS38.133, the hierarchy of indent for some requirements are wrong and require improvement. 

In our view, to improve the spec quality, there are some approaches RAN4 can consider.
1) Avoid specify requirements with too many conditions, e.g., avoid optimizing for corner cases.
2) Learn from the RRC procedure spec 38.331 by using similar hierarchy as 1>, 2>, 3>, … (An example is provided below by copying from Section 5.2.2.2.1 of TS38.331)
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[bookmark: _Ref163333376][bookmark: OLE_LINK2]Proposal 1: RAN4 to avoid defining requirement with a length list of conditions.
[bookmark: _Ref163333378]Proposal 2: RAN4 to develop a similar hierarchy as RRC procedure in TS38.331 to clarify the hierarchy structure of the requirement.


2.2 Positive list or Negative list?
In current TS38.133 spec, sometimes we use a positive list to indicate that the requirement is only applicable in a certain scenario. This implicitly means other scenarios that are not mentioned should have no requirement. However, sometimes we also use negative list to indicate that the requirement is not applicable to a certain scenario. This means requirements are automatically applicable to those scenarios that are not mentioned. 

[bookmark: OLE_LINK3]There are also some requirements which have both positive and negative lists in the same section. (For example: Section 8.1.7.3, as captured below) It is a bit confusing about how one can interpret those scenarios that are not mentioned. Particularly for scheduling availability, it is even more confusing to see Section 3.6.9 adding some ‘assumptions’ for the requirements. E.g., if those assumptions are not met, whether we allow scheduling restriction or not?

[bookmark: _Ref163333382]Observation 2: In current TS38.133, some requirements which have both positive and negative lists in the same section.
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To improve the spec quality, we would prefer to only capture requirements with positive list. In other words, those scenarios not mentioned in the applicability rule have no requirement. This can ensure that RAN4 only introduces requirements that are discussed and avoid automatically including those requirements that never discussed.
[bookmark: OLE_LINK5]
[bookmark: _Ref163333387]Proposal 3: RAN4 to capture the applicability of scenarios only with a positive list.

2.3 Requirement duplication
One of a very classic example of requirements duplication regarding the IDLE mode relaxation for Redcap. The navigation page is captured below for reference. Although Sections 4.2B.2.9, 4.2B.2.10 and 4.2B.2.11 are for intra-freq, inter-freq and inter-RAT respectively, their sub-section titles are almost the same. 
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After checking into individual sections, we understand that some sub-sections are almost the same or with a slight difference, e.g., Section 4.2B.2.10.4 is almost the same as 4.2B.2.11.4, except the referred section for requirements. Section 4.2B.2.9.4 is only with a slight difference in the condition of the 2nd bullet.  
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Similar issues also happen in the calculation of Kp for all L1 measurement requirements (RLM, BFD, CBD, L1-RSRP, ICBM, LTM measurements), scheduling restriction, measurement restrictions. There are more than 95% duplications with perhaps some tiny differences which are very difficult to be identified for people not involved in introducing the requirements. 

We understand the advantage of duplication is that for people who care only a particular scenario, he/she only needs to check one section without bothered by other irrelevant scenarios. However, this brings a huge maintenance effort. For example, it is not very easy to tell whether a difference is made by an agreement or by mistake. Also, when companies identify one error in one requirement (e.g., in Rel-15), companies also need to bring not only cate A CRs but also other Cate F CRs for later releases if the requirements were duplicated from Rel-15 (e.g., Rel-16 NR-U, Rel-17 Redcap, Rel-18 LTM all have the Kp calculation copied and modified from Rel-15.)

[bookmark: _Ref163333391]Observation 3: Current 38.133 has a lot of duplication of requirements, which is difficult to tell whether/where the difference is and also increases the effort of maintenance

[bookmark: OLE_LINK6]Perhaps it is too late to re-structure the spec to resolve the duplication issue at this stage. Nevertheless, we would prefer to document the difference somewhere (e.g., the introduction section) when people duplicate and modify the legacy requirements to a new section.  

[bookmark: _Ref163333394]Proposal 4: When duplicating and modifying the legacy requirements to a new section, document the key difference to the legacy requirements [in the introduction section].

2.4 Approaches to ensure spec consistency
So far new changes to TS38.133 is triggered by company CRs. This is an efficient approach to distribute the work to multiple delegates and avoid adding huge workload only to a spec editor. However, this also leads to the problem of spec consistency because different sections are now drafted by different companies. It is not easy to guarantee the wording, indent, order of paragraphs mathematic symbols/equations and abbreviations are consistent across all sections. 

Also, due to the current high workload of RRM session, delegates have no sufficient time to check CRs. E.g., the agreement may be achieved on Friday afternoon, leaving very little time for CR implementation and checking. In the online discussion, there are too many documents to be returned to on Friday. The time we can spent on a CR becomes very limited. Even for offline discussions, because one RRM delegate usually needs to handle multiple topics, there is sometime no sufficient time to sit down together with a group of people to work on CRs.

[bookmark: _Ref163333399]Observation 4: The spec quality is low due to insufficient time for CR checking during the meeting week.

One way to resolve this is to invite some section editors to share the load of spec editor. The section editor can check all CRs which brings changes to his/her section. However, this may not work because one CR may contain changes across different sections. The section editor has to scan all CRs first. The workload of the section editor is still very high. And this may also mean we need longer post-meeting period for consistency checking, which seems difficult to meet the typical 2-week gap between WG and plenary meetings. 

In our view, one possible approach to provide more time for CR checking is to preserve a certain time for CR preparation on Friday. Take one example. This means all open issues need to be concluded (or decided to comeback in next meeting) by Thursday. Then on Friday, delegates can focus on how to implement the agreement into CRs.  

[bookmark: _Ref163333403]Proposal 5: Preserve sufficient time for delegates to review CRs on Friday.
3 Summary
[bookmark: _Hlk142597625]In this paper, we provided our view on the current issue of TS38.133 and how to resolve it. We have the following observations and proposals. We are also open to another solutions.
Observation 1: In current TS38.133, the hierarchy of indent for some requirements are wrong and require improvement.
Proposal 1: RAN4 to avoid defining requirement with a length list of conditions.
Proposal 2: RAN4 to develop a similar hierarchy as RRC procedure in TS38.331 to clarify the hierarchy structure of the requirement.
Observation 2: In current TS38.133, some requirements which have both positive and negative lists in the same section.
Proposal 3: RAN4 to capture the applicability of scenarios only with a positive list.
Observation 3: Current 38.133 has a lot of duplication of requirements, which is difficult to tell whether/where the difference is and also increases the effort of maintenance
Proposal 4: When duplicating and modifying the legacy requirements to a new section, document the key difference to the legacy requirements [in the introduction section].
Observation 4: The spec quality is low due to insufficient time for CR checking during the meeting week.
Proposal 5: Preserve sufficient time for delegates to review CRs on Friday.
4 Reference 
RP-240782, “Moderator's summary on RAN4 spec quality”, RAN4 chair (Huawei)
image3.png
»8.1.7.3  Scheduling availability of UE performing radio link monitoring on FR2<
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-3.6.9 Applicability of requirements for scheduling availability«
The scheduling availability requirements in clause 8.1.7.3, 8.5.7.3, 8.5.8.3, 9.5.6.3 and 9.10.2.6.2 assumes that:«

- The UE is not configured with simultaneous UL/DL between two FR2 bands if the UE does not have the
capability of supporting simultaneousRxTxInterBandCA, and¢

- The UE is not configured with mixed numerology on two FR2 CCs if the UE does not have the capability of
supporting simultancous reception with two different mumerologies between FR2 CCs in DL.¢

The scheduling availability requirements in clause 8.1.7.1, 8.1.7.2, 8.5.7.1, 8.5.7.2, 8.5.8.1, 8.5.8.2,9.5.6.1,9.5.6.2,

9.8.6.1, and 9.8.6.2 assumes that the UE is not configured with simultaneous UL/DL between two FR1 bands if the UE
does not have the capability of supporting simulianeousRxTInterBandCA.

The scheduling availability requirements in clause 8.1.7.4, 8.5.7.4, 8.5.8.4, 9.5.6.4 and 9.8.6.4 assumes that the UE is
not configured with simultaneous UL/DL between FR1 and FR2 bands if the UE does not have the capability of
supporting simultaneousRxTxInterBandCA on this band combination.¢
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4 428.2.9 Measurements of intra-frequency NR cells for UE configured with relaxed measurement crterion for RedCap.
428291 Introduction
428.2.9.2 Measurements for UE fufflling stationary criterion
428.2.9.3 Measurements for a UE fulflling not-at-cell edge while stationary criterion
428.2.9.3A Measurements for a UE fulfilling stationary and not-at-cell-edge criteria
428.2.9.4 Measurements for a UE fulflling low mobility and stationary criteria
428.2.9.5 Measurements for a UE fulflling low mobility and not-at-cell-edge while stationary criteria
428.2.9.6 Measurements for a UE fulflling not-at-cell edge and not-at-cell edge while stationary criteria
428.2.9.7 Measurements for a UE fulflling low mobility and not-at-cell edge criteria and not-at-cell-edge while stationary criteria
428.2.9.8 Measurements for a UE fulfilling low mobilty, not-at-cell edge and stationary criterion
428.2.9.9 Measurements for UE fulfilling low mobility criterion
428.2.9.10 Meastrements for UE fulfiling not-at-cel edge criterion
428.2.9.11 Measurements for UE fulfiling low mobilty and not-at-cel edge crieria
4 428210 Measurements of inter-frequency NR cells for UE configured with relaxed measurement crierion
428.2.10. Introduction
428.2.10.2 Measurements for UE fulfiling sationary criterion
428.2.103 Measurements for a UE fulfiling not-at-cell edge while stationary criterion
428.2.103A Measurements for a UE fulfiling stationary and not-at-cell-edge criterion
428.2.10.4 Measurements for a UE ulfilling low mobility and stationary criteria
428.2.10.5 Measurements for a UE fulfiling low mobility and not-at-cell-edge while stationary criteria
428.2.10.6 Meastrements for a UE fulfiling not-at-cell edge and not-at-cell edge while stationary criteria
428.2.10.7 Measurements for a UE fulfiling low mobility and not-at-cell edge criteria and not-at-cell-edge while stationary criteria
428.2.10.8 Measurements for a UE ulfiling low mobiliy, not-at-cell edge and stationary crteria
428.2.10.9 Measurements for UE fulfiling low mobility critrion
428.2.10.10 Measurements for UE fufflling not-at-cell dge criterion
428.2.10.1 Measurements for UE fufilling low mobility and not-at-cell edge citerion
4 428211 Measurements of inter-RAT E-UTRAN cellsfor UE configured with relaxed measurement crierion
42B2.11.1 Introduction
428.2.11.2 Measurements for UE fulfiling stationary criterion
428.2.11.3 Measurements for a UE ulfiing not-at-cell edge while stationary criterion
428.2.11.3A Measurements for a UE fulfiling stationary and not-at-cell-edge criterion
428.2.11.4 Measurements for a UE ulfilling low mobility and stationary criteria
428.2.11.5 Measurements for a UE fulfilling low mobility and not-at-cell-edge while sationary criteria
428.2.11.6 Meastrements for a UE fulfiling not-at-cell edge and not-at-cell edge while stationary criteria
428.2.11.7 Measurements for a UE fulfiling low mobility and not-at-cell edge criteria and not-at-cell-edge while stationary criteria
428.2.11.8 Measurements for a UE ulfiling low mobiliy, not-at-cell edge and stationary crteria
428.2.11.9 Measurements for UE fulfiling low mobility critrion
428.2.11.10 Measurements for UE fulfilling with not-at-cell dge criterion
42B.2.11.11 Measurements for UE fulfilling low mobility and not-at-cell edge criterion
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=42B.2.94 Measurements for a UE fulfilling low mobility and stationary criteria«
This clavse contains requiements for measurements on intra-frequency NR cells provided that:<

- UEis configured with low MobilityEvaluation [2] criterion and stationaryMobilityEvaluation [2] criterion, and
has also fulflled both eriteria, or~

- UEis configured with lowMobilityEvaluation [2] esiterion, stationaryMobilityEvaluation [2] eriterion and
cellEdgeEvaluation V hileStationary [2] criterion and combineRelaxedMeasCondiion? [2] is not configured, and
UE has fulfilled lowAMobilityEvaluation and stationary MobilityEvaluation [2] criteria©

‘The sequirements defined in clause 4.28.2.9.2 apply for this clause.<
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4282104  Measurements for a UE fulfilling low mobility and stationary criteria
This clavse contains requiements for measurements on inter-frequency NR cells provided that:<

- UEis configured with low MobilityEvaluation [2] eriterion and stationaryMobilityEvaluation [2] criterion, and
has also fulflled both eriteria, or~

- UEis configured with low MobilityEvaluation [2] criterion and with both stationary MobilityEvaluation [2]
criterion and cell EdgeEvaluationWhileStationary [2] criterion and combineRelaedMeasCondition2 [2] not
configured, and UE has fulfilled lowAMobilityEvaluation and stationaryMobilityEvaluation [2] criteria®

‘The requirements defined in clause 4.2B.2.10.2 apply for this clause.¢
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=42B2.114 Measurements for a UE fulfilling low mobility and stationary criteria<
‘This clause contains requirements for measurements on inter-RAT E-UTRAN cells provided that:

- UEis configured with low MobilityEvaluation [2] criterion and stationaryMobilityEvaluation [2] criterion, and
has also fulflled both eriteria, or~

- UEis configured with low MobilityEvaluation [2] criterion and with both stationary MobilityEvaluation [2]
criterion and cell EdgeEvaluationWhileStationary [2] criterion and combineRelaedMeasCondition2 [2] not
configured, and UE has fulfilled lowAMobilityEvaluation and stationaryMobilityEvaluation [2] criteria®

The requirements defined in clause 42B.2.11.2 apply for this clause <
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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 n +

THARQ*Tactivation time *TCSI Reporting
ARG acrvetn tme “CSLRBOTIN | where:e!
i st lemgen

Tisarg (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]¢/
Tactaion s i the SCell activation delay in millisecond. </

- Triusss+ Sms, if the measurement period of the SCell being activated is equal to or smaller than 2400ms.

- Trumssp s + T + Sms, if the measurement period of the SCell being activated is larger than 2400ms.

- “ssb-PositionlnBurst” indicates only one SSB is being

- “ssb-PositionInBurst” indicates multiple SSBs and TCI indication is provided in same MAC PDU with
SCell activation,*’

- 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 offskt 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;<!

- Trsss aax + Tonme aax ™ 2%Tys + Sms, otherwise.
[BHHERNEEE. provided that the side condition Es/Tot = -2dB is fulfilled, Tacsvsion tme is:

6ms + Trssse aeax + Tsarre aeax + Tos + Ter pseomasas + Te1rsepsevon + Trano + max(Tuncersnes aiac +
Trisetinins + 2, Tuncensiny s3). if semi-persistent CSIRS is used for CSI reporting, !

3ms + Trssse aax + Tsarre aeax + Tes + Tir pseomasass + Te1-Rsep revor + max(Traro + Tuncersiney aiac +
5ms + Truetumme. Tuncertsiny 52C + TRRC detay). 1 periodic CSI-RS is used for CSI reporting <
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The UE shall:«
1> delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;¢
1> for each stored version of a SIB:¢

BB if the areaScope is associated and its value for the stored version of the SIB is the same as the value received
in the si-SchedulingInfo for that SIB from the serving cell:¢

55 if the UE is NPN capable and the cell is an NPN-only cell:¢

B8 if the first NPN identity included in the NPN-IdentityInfoList, the systemInformationdrealD and the
valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are
identical to the NPN identity, the systemInformationdrealD and the valueTag associated with the
stored version of that SIB:¢

B consider the stored SIB as valid for the cell;¢

55 else if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationdrealD and
the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are
identical to the PLMN-Identity, the systemInformationdrealD and the valueTag associated with the stored
version of that SIB:¢

BB consider the stored SIB as valid for the cell;¢

B8 if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in
the si-Schedulinglnfo for that SIB from the serving cell:¢

55 if the UE is NPN capable and the cell is an NPN-only cell:¢

B8 if the first NP identity in the NPN-IdentityInfoList, the cellldentity and valueTag that are included in
the si-Schedulinglnfo for the SIB received from the serving cell are identical to the NPN identity, the
cellldentity and the valueTag associated with the stored version of that SIB:¢

BB consider the stored SIB as valid for the cell;¢




