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[bookmark: _Ref506539118]Introduction
In the email discussion #36 for NR eMIMO [1][2], some of RAN1 physical layer parameters were left out of the running CR, as the corresponding MAC CE discussion (#68) have not concluded [3]. In this short paper, we propose the signaling of these physical layer parameters without impacting the MAC CE design.
Discussion
Open item in MAC
The convergence did not happen in the usage of MAC CE where format to carry the list ID (or to carry it at all) in MAC CE for some of the parameters from the below table.
	maxNrofPUCCH-ResourceGroups
	Maximum number of PUCCH resource groups per BWP, where simultaneous spatial relation update by MAC CE within each group is applicable
	4
	a constant value
	 

	New parameter(s) for PUCCH resource grouping for simultaneous spatial relation update by MAC CE 

LS(R1-1913423) sent to RAN2)
	Explicit PUCCH resource grouping for simultaneous spatial relation update for PUCCH resources in a group by MAC CE.
How to define this parameter(s) is up to RAN2.
	To be determined by RAN2 
(Note: Up to maxNrofPUCCH-ResourceGroups PUCCH resource groups can be configured)
	At least per UL BWP
(LS(R1-1913423) sent to RAN2, suggesting to take two Examples into account for future RAN2 work.
	 

	simultaneousTCI-CellList
	A list of CCs for which simultaneous TCI state activation across multiple CCs/BWPs by MAC CE is applied
	sequence (size of (1,…,maxNrofServingCells)) of ServCellIndex
	Per UE
	The CC lists should be non-overlapped.

	simultaneousTCI-CellListId
	An ID of simultaneousTCI-CellList
	INTEGER (0..maxNrofSimultaneousTCI-CellList-1)
	Configured in simultaneousTCI-CellList
	Configured in simultaneousTCI-CellList

	maxNrofSimultaneousTCI-CellList
	Maximum number of lists of CCs, where simultaneous TCI state activation by MAC CE within each list is applicable
	2
	a constant value
	 

	simultaneousSpatialRelationCellList
	A list of CCs for which simultaneous spatial relation update across multiple CCs/BWPs by MAC CE is applied
	sequence (size of (1,…,maxNrofServingCells)) of ServCellIndex
	Per UE
	The CC lists should be non-overlapped.

	simultaneousSpatialRelationCellListId
	An ID of simultaneousSpatialRelationCellList
	INTEGER (0..maxNrofSimultaneousSpatialRelationCellList-1)
	Configured in simultaneousSpatialRelationCellList
	Configured in simultaneousSpatialRelationCellList

	maxNrofSimultaneousSpatialRelationCellList
	Maximum number of lists of CCs, where simultaneous spatial relation update by MAC CE within each list is applicable
	2
	a constant value
	 

	SRS-PathlossReferenceRS
	Multiple candidate pathloss reference RS(s) for SRS power control, where one of the candidate RS(s) can be activated/updated for a SRS resource set via MAC CE
	CHOICE {ssb-Index, csi-RS-Index} for each SRS-PathlossReferenceRS-Id
	Per UL BWP
	

	SRS-PathlossReferenceRS-Id
	An ID of SRS-PathlossReferenceRS
	INTEGER (0..maxNrofSRS-PathlossReferenceRSs-1)
	Configured in SRS-PathlossReferenceRS
	Configured in SRS-PathlossReferenceRS


	maxNrofSRS-PathlossReferenceRSs
	Maximum number of RSs used as pathloss reference for SRS power control
	64
	a constant value
	



Proposals
Looking at the parameters above, we see that they are lists and in some cases list of lists where RAN1 requires that the lists be identified with the list ID. However, the definition of  ID for the lists even if the MAC CE would not use them, should not results in any issue. 
Observation 1: Even if the list IDs are defined in RRC, if MAC CE does not use these, the list IDs can still be present in RRC signaling.
Observation 2: For some of the list items, the IDs are implicit and are not signalled, but it the MAC CE uses the IDs, they can be uniquely derived by the UE. And so the definition of the ASN.1 for these parameters should not be affected by MAC CE design.
In some parameters (simultaneousTCI-Update or simultaneousSpatialUpdate for eg,), the list is actually a list of serving cells whose BWPs get updated simultaneously with one MAC CE. Since the physical layer parameters are usually within the BWP of a serving cell and the requirement is to define these physical layer parameters at the cell groups level (where configuration of multiple serving cell is provided), we think defining them at CellGroupConfig IE would be a better choice.
Observation 3: Certain physical layers parameters which are applicable across serving cell/BWPs are better to be defined at CellGroupConfig IE (rather than with in the corresponding physical layer IEs of serving_cell/BWP.
Proposal 1: Use the text proposal from section 2.3 for the ASN.1 signalling for the RRC parameters that were listed above.

Text proposal
[bookmark: _Toc20425949][bookmark: _Toc29321345]–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).
CellGroupConfig information element
-- ASN1START
-- TAG-CELLGROUPCONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig ::=                         SEQUENCE {
    cellGroupId                                 CellGroupId,

    rlc-BearerToAddModList                      SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig            OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                     SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity      OPTIONAL,   -- Need N

    mac-CellGroupConfig                         MAC-CellGroupConfig                                         OPTIONAL,   -- Need M

    physicalCellGroupConfig                     PhysicalCellGroupConfig                                     OPTIONAL,   -- Need M

    spCellConfig                                SpCellConfig                                                OPTIONAL,   -- Need M
    sCellToAddModList                           SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig           OPTIONAL,   -- Need N
    sCellToReleaseList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex            OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent                 ENUMERATED {true}                                           OPTIONAL    -- Cond BWP-Reconfig
    ]],
	[[
	simultaneousTCI-UpdateToAddModList-r16		SEQUENCE (SIZE (1..maxNrofSimultaneousTCI-UpdateCellList-r16)) OF SimultaneousTCI-UpdateCellsList-r16           OPTIONAL,   -- Need N
    simultaneousTCI-UpdateToReleaseList-r16     SEQUENCE (SIZE (1..maxNrofSimultaneousTCI-UpdateCellList-r16)) OF SimultaneousTCI-UpdateCellsListId-r16		 OPTIONAL,   -- Need N

	simultaneousSpatial-UpdateToAddModList-r16		SEQUENCE (SIZE (1..maxNrofSimultaneousSpatial-UpdateCellList-r16)) OF SimultaneousSpatial-UpdateCellsList-r16           OPTIONAL,   -- Need N
    simultaneousSpatial-UpdateToReleaseList-r16     SEQUENCE (SIZE (1..maxNrofSimultaneousSpatial-UpdateCellList-r16)) OF SimultaneousSpatial-UpdateCellsListId-r16		 OPTIONAL,   -- Need N

	]]
}

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                         OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]]
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]]
}

-- A group of one or more serving cells that can be updated simultaneously for TCI relations
SimultaneousTCI-UpdateCellsList-r16  ::=                   SEQUENCE {
    simultaneousTCI-UpdateCellsListId-r16		SimultaneousTCI-UpdateCellsListId-r16,
    tciServingCellsList-r16                    SEQUENCE (SIZE (1..maxNrofServingCells)) OF ServCellIndex
}

-- A group of one or more serving cells that can be updated simultaneously for Spatial relations
SimultaneousSpatial-UpdateCellsList-r16  ::=                   SEQUENCE {
    simultaneousSpatial-UpdateCellsListId-r16		SimultaneousSpatial-UpdateCellsListId-r16,
    spatialServingCellsList-r16                    SEQUENCE (SIZE (1..maxNrofServingCells)) OF ServCellIndex
}


SimultaneousSpatialI-UpdateCellsListId-r16  ::=                 INTEGER (0.. maxNrofSimultaneousSpatial-UpdateCellList-r16-1)
SimultaneousTCI-UpdateCellsListId-r16  ::=                 INTEGER (0.. maxNrofSimultaneousTCI-UpdateCellList-r16-1)


[bookmark: _Toc20426049][bookmark: _Toc29321445]–	PUCCH-Config
The IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).
PUCCH-Config information element
-- ASN1START
-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {
    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet   OPTIONAL, -- Need N
    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId OPTIONAL, -- Need N
    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource         OPTIONAL, -- Need N
    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId       OPTIONAL, -- Need N
    format1                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format2                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format3                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format4                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M

    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig   
                                                                                                                  OPTIONAL, -- Need N
    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId
                                                                                                                  OPTIONAL, -- Need N
    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                            OPTIONAL, -- Need M
    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M

    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    pucch-PowerControl                      PUCCH-PowerControl                                                    OPTIONAL, -- Need M
    ...,
    [[
	resourceGroupToAddModList-r16           SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroup-r16   OPTIONAL, -- Need N
	resourceGroupToReleaseList-r16          SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroupId-r16 OPTIONAL, -- Need N
	]]

}

PUCCH-FormatConfig ::=                  SEQUENCE {
    interslotFrequencyHopping               ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    additionalDMRS                          ENUMERATED {true}                                                     OPTIONAL, -- Need R
    maxCodeRate                             PUCCH-MaxCodeRate                                                     OPTIONAL, -- Need R
    nrofSlots                               ENUMERATED {n2,n4,n8}                                                 OPTIONAL, -- Need S
    pi2BPSK                                 ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    simultaneousHARQ-ACK-CSI                ENUMERATED {true}                                                     OPTIONAL  -- Need R
}

PUCCH-MaxCodeRate ::=                   ENUMERATED {zeroDot08, zeroDot15, zeroDot25, zeroDot35, zeroDot45, zeroDot60, zeroDot80}

-- A set with one or more PUCCH resources
PUCCH-ResourceSet ::=                   SEQUENCE {
    pucch-ResourceSetId                     PUCCH-ResourceSetId,
    resourceList                            SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerSet)) OF PUCCH-ResourceId,
    maxPayloadSize                          INTEGER (4..256)                                                      OPTIONAL  -- Need R
}

PUCCH-ResourceSetId ::=                 INTEGER (0..maxNrofPUCCH-ResourceSets-1)

PUCCH-Resource ::=                      SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    startingPRB                             PRB-Id,
    intraSlotFrequencyHopping               ENUMERATED { enabled }                                                OPTIONAL, -- Need R
    secondHopPRB                            PRB-Id                                                                OPTIONAL, -- Need R
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2,
        format3                                 PUCCH-format3,
        format4                                 PUCCH-format4
    }
}

PUCCH-ResourceId ::=                    INTEGER (0..maxNrofPUCCH-Resources-1)


PUCCH-format0 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format1 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10),
    timeDomainOCC                                   INTEGER(0..6)
}

PUCCH-format2 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format3 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10)
}

PUCCH-format4 ::=                               SEQUENCE {
    nrofSymbols                                     INTEGER (4..14),
    occ-Length                                      ENUMERATED {n2,n4},
    occ-Index                                       ENUMERATED {n0,n1,n2,n3},
    startingSymbolIndex                             INTEGER(0..10)
}


-- A group of one or more PUCCH resources that can be updated simultaneously for spatial relations
PUCCH-ResourceGroup-r16 ::=                   SEQUENCE {
    pucch-ResourceGroupId-r16                   PUCCH-ResourceGroupId-r16,
    resourcePerGroupList-r16                    SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerGroup-r16)) OF PUCCH-ResourceId
}

PUCCH-ResourceGroupId-r16 ::=                 INTEGER (0..maxNrofPUCCH-ResourceGroups-r16-1)


-- TAG-PUCCH-CONFIG-STOP

[bookmark: _Toc20426119][bookmark: _Toc29321515]–	SRS-Config
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).
SRS-Config information element
-- ASN1START
-- TAG-SRS-CONFIG-START

SRS-Config ::=                          SEQUENCE {
    srs-ResourceSetToReleaseList            SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId    OPTIONAL,   -- Need N
    srs-ResourceSetToAddModList             SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet      OPTIONAL,   -- Need N
    srs-ResourceToReleaseList               SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId          OPTIONAL,   -- Need N
    srs-ResourceToAddModList                SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource            OPTIONAL,   -- Need N
    tpc-Accumulation                        ENUMERATED {disabled}                                               OPTIONAL,   -- Need S
    ...
}

SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                     OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                       OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                          OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config CHOICE {
        ssb-Index                               SSB-Index,
        csi-RS-Index                            NZP-CSI-RS-ResourceId
    }                                                                                                    OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                OPTIONAL, -- Need S
    ...,
	[[
	pathlossReferenceRS-List-r16			SEQUENCE (SIZE(1..maxNrofSRS-PathlossReferenceRS-r16-1)) OF PathlossReferenceRS-Config OPTIONAL,   -- Need M	Comment by Intel Corp - Naveen Palle: Id of the RS starts from ‘1’, while the zeroth one configured above and is the ID ‘0’ for this is assumed implicitly. 

This way RAN1 field SRS-PathlossReferenceRS-Id is not needed.
	]]
}

PathlossReferenceRS-Config  ::=                          CHOICE {
        ssb-Index                               SSB-Index,
        csi-RS-Index                            NZP-CSI-RS-ResourceId
    }                                                                                                   

Conclusion
Observation 1: Even if the list IDs are defined in RRC, if MAC CE does not use these, the list IDs can still be present in RRC signaling.
Observation 2: For some of the list items, the IDs are implicit and are not signalled, but it the MAC CE uses the IDs, they can be uniquely derived by the UE. And so the definition of the ASN.1 for these parameters should not be affected by MAC CE design.
Observation 3: Certain physical layers parameters which are applicable across serving cell/BWPs are better to be defined at CellGroupConfig IE (rather than with in the corresponding physical layer IEs of serving_cell/BWP.
Proposal 1: Use the text proposal from section 2.3 for the ASN.1 signalling for the RRC parameters that were listed above.
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