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1	Shotgun coding for L1 parameter names
For many releases, copious (and constantly increasing) amounts of L1 parameters have been defined by RAN1. Due to urgent nature of the process, RAN1 typically never follows the RRC naming rules (since they are not truly aware of coding practices in RAN2, or just don't have time to care about them). This always results in multiple rounds of alignment via LSs between RAN1 and RAN2 as the L1 parameters are iterated for many meetings. The side effect of this is that the parameters easily become rather unstructured (due to lack of time), despite a structure actually existing in many L1 parameters. 
Observation 1: L1 parameters often encode part of their usage structure in their names.
RAN1 often uses L1 parameters are of the form "tag-VeryLongFieldName", where the "tag" is e.g. PDSCH, PUSCH or PHY-related names. This results in extremely long field and IE names in RAN2, often exceeding the recommended limits set in NR RRC ASN.1 guidelines. As many such examples proliferate, the practices start to become "accepted practice", which either prolongs discussions on parameters or leaves the RRC less and less readable over each release.
Observation 2: Long field names pollute RRC specification and can even create compile problems.
To consider a concrete example, we look at the IE PhysicalCellGroupConfig, which has several examples of such parameter names (several harkening back to Rel-15), as below color-coded examples illustrate:
PhysicalCellGroupConfig ::=         SEQUENCE {
    harq-ACK-SpatialBundlingPUCCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S
    harq-ACK-SpatialBundlingPUSCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S
    p-NR-FR1                            P-Max                                                           OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-Codebook             ENUMERATED {semiStatic, dynamic},
    tpc-SRS-RNTI                        RNTI-Value                                                      OPTIONAL,   -- Need R
    tpc-PUCCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R
    tpc-PUSCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R
    sp-CSI-RNTI                         RNTI-Value                                                      OPTIONAL,   -- Need R
    cs-RNTI                             SetupRelease { RNTI-Value }                                     OPTIONAL,   -- Need M
    ...,
    [[
    mcs-C-RNTI                          RNTI-Value                                                      OPTIONAL,   -- Need R
    p-UE-FR1                            P-Max                                                           OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    xScale                              ENUMERATED {dB0, dB6, spare2, spare1}                           OPTIONAL    -- Cond SCG-Only
    ]],
    [[
    pdcch-BlindDetection                SetupRelease { PDCCH-BlindDetection }                           OPTIONAL    -- Need M
    ]],
    [[
    dcp-Config-r16                      SetupRelease { DCP-Config-r16 }                                 OPTIONAL,   -- Need M
    harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup-r16    ENUMERATED {enabled, disabled}             OPTIONAL,   -- Cond twoPUCCHgroup
    harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup-r16    ENUMERATED {enabled, disabled}             OPTIONAL,   -- Cond twoPUCCHgroup
    pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16          ENUMERATED {semiStatic, dynamic}           OPTIONAL,   -- Cond twoPUCCHgroup
    p-NR-FR2-r16                                              P-Max                                     OPTIONAL,   -- Need R
    p-UE-FR2-r16                                              P-Max                                     OPTIONAL,   -- Cond MCG-Only
    nrdc-PCmode-FR1-r16                ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}       OPTIONAL,   -- Cond MCG-Only
    nrdc-PCmode-FR2-r16                ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}       OPTIONAL,   -- Cond MCG-Only
    pdsch-HARQ-ACK-Codebook-r16            ENUMERATED {enhancedDynamic}                                 OPTIONAL,   -- Need R
    nfi-TotalDAI-Included-r16              ENUMERATED {true}                                            OPTIONAL,   -- Need R
    ul-TotalDAI-Included-r16               ENUMERATED {true}                                            OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-OneShotFeedback-r16     ENUMERATED {true}                                            OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-OneShotFeedbackNDI-r16  ENUMERATED {true}                                            OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-OneShotFeedbackCBG-r16  ENUMERATED {true}                                            OPTIONAL,   -- Need R
    downlinkAssignmentIndexDCI-0-2-r16     ENUMERATED { enabled }                                       OPTIONAL,   -- Need S
    downlinkAssignmentIndexDCI-1-2-r16     ENUMERATED {n1, n2, n4}                                      OPTIONAL,   -- Need S
    pdsch-HARQ-ACK-CodebookList-r16        SetupRelease {PDSCH-HARQ-ACK-CodebookList-r16}               OPTIONAL,   -- Need M
    ackNackFeedbackMode-r16                ENUMERATED {joint, separate}                                 OPTIONAL,   -- Need R
    pdcch-BlindDetectionCA-CombIndicator-r16 SetupRelease { PDCCH-BlindDetectionCA-CombIndicator-r16 }  OPTIONAL,   -- Need M
    pdcch-BlindDetection2-r16                SetupRelease { PDCCH-BlindDetection2-r16 }                 OPTIONAL,   -- Need M
    pdcch-BlindDetection3-r16                SetupRelease { PDCCH-BlindDetection3-r16 }                 OPTIONAL,   -- Need M
    bdFactorR-r16                          ENUMERATED {n1}                                              OPTIONAL    -- Need R
    ]],
    [[
[bookmark: _Hlk100838845]    -- start of enhanced Type3 feedback
    pdsch-HARQ-ACK-EnhType3ToAddModList-r17   SEQUENCE (SIZE(1..maxNrofEnhType3HARQ-ACK-r17)) OF PDSCH-HARQ-ACK-EnhType3-r17
                                                                                                        OPTIONAL,   -- Need N
    pdsch-HARQ-ACK-EnhType3ToReleaseList-r17  SEQUENCE (SIZE(1..maxNrofEnhType3HARQ-ACK-r17)) OF PDSCH-HARQ-ACK-EnhType3Index-r17
                                                                                                        OPTIONAL,    -- Need N
    pdsch-HARQ-ACK-EnhType3SecondaryToAddModList-r17   SEQUENCE (SIZE(1..maxNrofEnhType3HARQ-ACK-r17)) OF PDSCH-HARQ-ACK-EnhType3-r17
                                                                                                        OPTIONAL,    -- Cond twoPUCCHgroup
    pdsch-HARQ-ACK-EnhType3SecondaryToReleaseList-r17  SEQUENCE (SIZE(1..maxNrofEnhType3HARQ-ACK-r17)) OF PDSCH-HARQ-ACK-EnhType3Index-r17
                                                                                                        OPTIONAL,    -- Cond twoPUCCHgroup
    pdsch-HARQ-ACK-EnhType3SecondaryPUCCHgroup-r17      ENUMERATED {enabled}                          OPTIONAL,   -- Cond twoPUCCHgroup
    pdsch-HARQ-ACK-EnhType3DCI-Field-r17                ENUMERATED {enabled}                          OPTIONAL,   -- Need R
    -- end of enhanced Type3 feedback

    -- start of triggering of HARQ-ACK re-transmission on a PUCCH resource
    pdsch-HARQ-ACK-Retx-r17                   ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-RetxSecondaryPUCCHgroup-r17  ENUMERATED {enabled}                                   OPTIONAL,   -- Cond twoPUCCHgroup
    -- end of triggering of HARQ-ACK re-transmission on a PUCCH resource

    -- start of PUCCH Cell switching
    pucch-sSCell-r17                         SCellIndex                                                    OPTIONAL,   -- Need R
    pucch-sSCellSecondaryPUCCHgroup-r17      SCellIndex                                                    OPTIONAL,   -- Cond twoPUCCHgroup
    pucch-sSCellDyn-r17                      ENUMERATED {enabled}                                       OPTIONAL,   -- Need R
    pucch-sSCellDynSecondaryPUCCHgroup-r17   ENUMERATED {enabled}                                       OPTIONAL,   -- Cond twoPUCCHgroup
    pucch-sSCellPattern-r17                      SEQUENCE (SIZE(1..maxNrofSlots)) OF INTEGER (0..1)        OPTIONAL,   -- Need R
    pucch-sSCellPatternSecondaryPUCCHgroup-r17   SEQUENCE (SIZE(1..maxNrofSlots)) OF INTEGER (0..1)        OPTIONAL,   -- Cond twoPUCCHgroup
    -- end of PUCCH Cell switching

    uci-MuxWithDiffPrio-r17           ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    uci-MuxWithDiffPrioSecondaryPUCCHgroup-r17     ENUMERATED {enabled}                         OPTIONAL,   -- Cond twoPUCCHgroup
    simultaneousPUCCH-PUSCH-r17       ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup-r17       ENUMERATED {enabled}                  OPTIONAL,   -- Cond twoPUCCHgroup

    prioLowDG-HighCG-r17              ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    prioHighDG-LowCG-r17              ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    twoQCLTypeDforPDCCHRepetition-r17 ENUMERATED {enabled}                                      OPTIONAL,   -- Need R
    multicastConfig-r17               SetupRelease { MulticastConfig-r17 }                      OPTIONAL    -- Need M
    ]]
}


Observation 3: There are several (Rel-17)  L1 parameters without IEs in PhysicalCellGroupConfig. Nothing can be done for Rel-15/16 fields, but it is still possible to change structure for Rel-17 fields.
Fairly obviously, due to the mass of parameters in every single release, the RRC becomes difficult to read, thus creating bad quality. Some of the parameters do belong to e.g. BWP-specific structures, and for some cases it's understandable to have "tags" in the names, but e.g. above examples in the PhysicalCellGroupConfig are quite strange: there are parameters related to PDSCH without an IE, with specific comments explaining how the parameters are part of the same structure! So one can ask the question of why this kind of "shotgun coding" is used, with the parameters related to a functionality interspersed in many places, and the relations between different parameters are not clear no IEs have been created for these?
In case later additions or corrections are needed for the particular "grouped" parameters, it's not always clear when they have to be configured. Therefore, it would seem good to at least start to define some logical structures for PHY where possible to keep the configuration more maintainable. This is evident even in the current RRC structure, where comments are used to explain which parameters belong together! For this reason, we think it could be discussed whether some IEs could be created to better group the Rel-17 fields in PhysicalCellGroupConfig.
Proposal 1: Consider defining IEs for the parameters introduced in PhysicalCellGroupConfig.
Proposal 2: Discuss how to better handle L1 parameter grouping at least for Rel-18 WIs.
2	Conclusion
This documents has made the following observations:
Observation 1: L1 parameters often encode part of their usage structure in their names.
Observation 2: Long field names pollute RRC specification and can even create compile problems.
Observation 3: There are several L1 parameters without IEs in PhysicalCellGroupConfig. Nothing can be done for Rel-15/16 fields, but it is still possible to change structure for Rel-17 fields.
And proposed the following:
Proposal 1: Consider defining IEs for the parameters introduced in PhysicalCellGroupConfig.
Proposal 2: Discuss how to better handle L1 parameter grouping at least for Rel-18 WIs.
