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1.  Introduction
When reviewing the RRC ASN.1 for Rel-17 FeMIMO, we have identified that the implementation of some RRC parameters is not fully aligned with RAN1’s agreements. In this contribution, we give proposed changes for some RRC parameters related to inter-cell beam measurement. This tdoc corresponds to RIL H060 in the ASN.1 adhoc meeting.
2. Discussion
In Rel-17 FeMIMO, inter-cell beam management (BM) and inter-cell mTRP features both require the UE measures the SSB resources associated with additional PCIs. In the current RRC implementation, the SSB resources associated with additional PCIs are configured under CSI-SSB-ResourceSet. In the current RRC spec, the highlight field additionalPCIList-r17 is added to indicate the association between SSB index and additional PCI index. However, this syntax does not allow the serving cell SSBs and the additional SSBs to be configured in the same CSI-SSB-ResourceSet.
CSI-SSB-ResourceSet information element
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START

CSI-SSB-ResourceSet ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ...,
    [[
    additionalPCIList-r17           SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF  AdditionalPCIIndex-r17    OPTIONAL  -- Need R
    ]]
}

-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP
Observation 1: The current implementation of additionalPCIList-r17 does not allow the serving cell SSBs and the additional SSBs to be configured in the same CSI-SSB-ResourceSet.
According to the following RAN1 agreement [1] and the spec [2], the measurement results of SSBs associated with the serving cell PCI and additional PCI(s) can be mixed in one reporting instance. Since one CSI-ReportConfigId is associated with one CSI-ResourceConfigId (for channel measurement) and is further associated with one CSI-SSB-ResourceSetID (at least in ICBM case), it should be possible to include SSBs associated with the serving cell PCI and with additional PCI(s) in the same CSI-SSB-ResourceSet.
	RAN1 #104bis-e Agreement
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, 
· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 

TS 38.214 V17.1.0, Clause 5.2.1.4.2
If the UE is configured with the higher layer parameter [NumberOfAdditionalPCI], the UE is allowed to report in a single reporting instance up to four SSBRIs for each report setting, where SSB resources are associated with PCI indices referring to the PCI of the serving cell and PCI(s) different from the PCI of the serving cell within the set of PCIs configured.


Observation 2: It should be possible to include SSBs associated with the serving cell PCI and with additional PCI(s) in the same CSI-SSB-ResourceSet.
CSI-SSB-ResourceSet is defined in CSI-MeasConfig, which is in ServingCellConfig, i.e. per serving cell. For the SSBs associated with the serving cell in which CSI-MeasConfig is defined, it is not correct to associate those SSBs to an additional PCI index. To fix the above problem, based on the current structure, one simple way is to use the value 0 to indicate that this SSB is associated with the serving cell PCI. For the SSBs associated with additional PCI(s), we can use the value range from 1 to 8 to indicate which additional PCI.
Proposal 1: Modify the additionalPCIList-r17 in CSI-SSB-ResourceSet with the following procedures.
(1) Rename additionalPCIList-r17 to serving-Additional-PCIList-r17. 
(2) Create Serving-Additional-PCIIndex-r17 whose value range is from 0 to 8(maxNrofAdditionalPCI-r17). The Serving-Additional-PCIIndex-r17 is the element of the serving-Additional-PCIList-r17.
(3) Add the field description for additionalPCIList-r17: the element value 0 stands for the serving cell, and the element value 1 stands for the additialPCIIndex 0, and the element value 2 stands for the additialPCIIndex 1, and so on.
The TP is provided in the Annex section.
3. Conclusion
In this contribution, we have the following observations and proposal. 
Observation 1: The current implementation of additionalPCIList-r17 does not allow the serving cell SSBs and the additional SSBs to be configured in the same CSI-SSB-ResourceSet.
Observation 2: It should be possible to include SSBs associated with the serving cell PCI and with additional PCI(s) in the same CSI-SSB-ResourceSet.
Proposal 1: Modify the additionalPCIList-r17 in CSI-SSB-ResourceSet with the following procedures.
(1) Rename additionalPCIList-r17 to serving-Additional-PCIList-r17. 
(2) Create Serving-Additional-PCIIndex-r17 whose value range is from 0 to 8(maxNrofAdditionalPCI-r17). The Serving-Additional-PCIIndex-r17 is the element of the serving-Additional-PCIList-r17.
(3) Add the field description for additionalPCIList-r17: the element value 0 stands for the serving cell, and the element value 1 stands for the additialPCIIndex 0, and the element value 2 stands for the additialPCIIndex 1, and so on.
Text proposals are provided in the Annex section.
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5. Annex: Text Proposal to TS 38.331

- CSI-SSB-ResourceSet
The IE CSI-SSB-ResourceSet is used to configure one SS/PBCH block resource set which refers to SS/PBCH as indicated in ServingCellConfigCommon and ServingCellConfig.
CSI-SSB-ResourceSet information element
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START

CSI-SSB-ResourceSet ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ...,
    [[
    servingAadditionalPCIList-r17           SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF  ServingAdditionalPCIIndex-r17    OPTIONAL  -- Need R
    ]]
}

ServingAdditionalPCIIndex-r17  ::=  INTEGER(0..maxNrofAdditionalPCI-r17)

-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP

	CSI-SSB-ResourceSet field descriptions

	servingAadditionalPCIList
Indicates the physical cell IDs (PCI) of the SSBs in the csi-SSB-ResourceList. If present, the list has the same number of entries as csi-SSB-ResourceList and the first entry of this list indicates the value of the PCI for the first entry of csi-SSB-ResourceList, the second entry of this list indicates the value of the PCI for the second entry of csi-SSB-ResourceList, and so on.

For each entry;
- if the value is zero, the PCI is the PCI of the serving cell in which this CSI-SSB-ResourceSet is defined;
- otherwise, the value is additionalPCIIndex-r17 of an SSB-MTC-AdditionalPCI-r17 in the additionalPCIList-r17 in ServingCellConfig, and the PCI is the additionalPCI-r17 in this SSB-MTC-AdditionalPCI-r17.
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–	SSB-MTC
The IE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs.
SSB-MTC information element
-- ASN1START
-- TAG-SSB-MTC-START

SSB-MTC ::=                             SEQUENCE {
    periodicityAndOffset                    CHOICE {
        sf5                                 INTEGER (0..4),
        sf10                                    INTEGER (0..9),
        sf20                                    INTEGER (0..19),
        sf40                                    INTEGER (0..39),
        sf80                                    INTEGER (0..79),
        sf160                                   INTEGER (0..159)
    },
    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
}

SSB-MTC2 ::=                        SEQUENCE {
    pci-List                            SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,   -- Need M
    periodicity                         ENUMERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, spare1}
}

SSB-MTC2-LP-r16 ::=                 SEQUENCE {
    pci-List                            SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {sf10, sf20, sf40, sf80, sf160, spare3, spare2, spare1}
}

SSB-MTC3-r16 ::=                    SEQUENCE {
    periodicityAndOffset-r16            CHOICE {
        sf5-r16                                     INTEGER (0..4),
        sf10-r16                                    INTEGER (0..9),
        sf20-r16                                    INTEGER (0..19),
        sf40-r16                                    INTEGER (0..39),
        sf80-r16                                    INTEGER (0..79),
        sf160-r16                                   INTEGER (0..159),
        sf320-r16                                   INTEGER (0..319),
        sf640-r16                                   INTEGER (0..639),
        sf1280-r16                                  INTEGER (0..1279)
    },
    duration-r16                        ENUMERATED {sf1, sf2, sf3, sf4, sf5},
    pci-List-r16                        SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,  -- Need M
    ssb-ToMeasure-r16                   SetupRelease { SSB-ToMeasure }                                          OPTIONAL   -- Need M
}

SSB-MTC4-r17 ::=             SEQUENCE {
    pci-List-r17                 SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                          OPTIONAL,  -- Need R
    offset-r17                   INTEGER (0..159)
}
-- Editor's note: UE assistance information for SMTC/MG could be captured, and the content is FFS

SSB-MTC-AdditionalPCI-r17 ::=       SEQUENCE {
    additionalPCIIndex-r17              AdditionalPCIIndex-r17,
    additionalPCI-r17                   PhysCellId,
    periodicity-r17                     ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }       OPTIONAL,  -- Need S
    ssb-PositionsInBurst-r17            CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    },
    ss-PBCH-BlockPower-r17              INTEGER (-60..50)
}
--Editor's note: more RAN1 input may be coming for this IE

AdditionalPCIIndex-r17  ::=  INTEGER(01..maxNrofAdditionalPCI-1-r17)

-- TAG-SSB-MTC-STOP
-- ASN1STOP


