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1. [bookmark: _Toc18413600][bookmark: _Toc18404533][bookmark: _Toc18403966]Introduction
In this contribution, we discuss the CP issues for NR operation above 71 GHz. 
2. Discussion
For CSI-RS measurement for mobility, according to TS 38.331[1], the periodicity and the corresponding offset are configured as below:
CSI-RS-Resource-Mobility ::=        SEQUENCE {
    csi-RS-Index                        CSI-RS-Index,
    slotConfig                          CHOICE {
        ms4                                 INTEGER (0..31),
        ms5                                 INTEGER (0..39),
        ms10                                INTEGER (0..79),
        ms20                                INTEGER (0..159),
        ms40                                INTEGER (0..319)
},
...
}
For each SCS, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 is summarized as Table 1 below based on the field description for slotConfig.
Table 1 the maximum offset values for each periodicity and SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40

	15kHz
	3/4/9/19/39 slots

	30kHz
	7/9/19/39/79 slots

	60kHz
	15/19/39/79/159 slots

	120kHz
	31/39/79/159/319 slots



Since SCS of 480kHz and 960kHz for CSI-RS has been supported, the corresponding maximum offset values for each periodicity should be extended. Otherwise, only 1/8 periodicity offset may be used for 960kHz SCS. We think the restriction has a big impact on CSI-RS measurement. So it is beneficial to extend periodicity offset for 480 and 960kHz SCS. The extension may be based on the scaling principle, i.e. the maximum periodicity offset = periodicity * new SCS / 15 as Table 2.
Table 2 the maximum offset values for 480 and 960kHz SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40

	480kHz
	127/159/319/639/1279 slots

	960kHz
	255/319/639/1279/2559 slots



Proposal 1: For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as proposed in the attached draft CR).

Once proposal 1 is accepted, RAN2 can discuss whether this extended values are to be supported by the UEs or if a new UE capability is needed to indicate support for these new values since ASN.1 is frozen. If a new capability is needed, this can be added per UE as shown in the annex.  

Proposal 2: RAN2 to discuss whether a new UE capability is needed to support the new periodicity values and if deemed necessary, add a UE capability to indicate whether the UE supports periodicity offset value extension.

For CSI-RS SCS used for mobility measurement, there is a typo. In FR2-1, the applicable SCS should be 60 kHz or 120 kHz, not 120kHz or 240kHz. 

Proposal 3：CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz as proposed in the attached draft CR.

3. Conclusion and proposals
[bookmark: _Hlk528066018]Based on the discussion in sections above we propose the following:
Proposal 1: For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as proposed in the attached draft CR – see Annex).
Proposal 2: RAN2 to discuss whether a new UE capability is needed to support the new periodicity values and if deemed necessary, add a UE capability to indicate whether the UE supports periodicity offset value extension.
Proposal 3：CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz as proposed in the attached draft CR.
4. Reference
1. TS 38331-h10.
1. TS 38306-h10.
1. TS 36331-h10.
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    slotConfig                          CHOICE {
        ms4                                 INTEGER (0..31),
        ms5                                 INTEGER (0..39),
        ms10                                INTEGER (0..79),
        ms20                                INTEGER (0..159),
        ms40                                INTEGER (0..319)
},
...
}
For each SCS, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 is summarized as Table 1 below based on the field description for slotConfig.
Table 1 the maximum offset values for each periodicity and SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40

	15kHz
	3/4/9/19/39 slots

	30kHz
	7/9/19/39/79 slots

	60kHz
	15/19/39/79/159 slots

	120kHz
	31/39/79/159/319 slots



Since SCS of 480kHz and 960kHz for CSI-RS are added, the corresponding maximum offset values for each periodicity should be extended. Otherwise, only 1/8 periodicity offset may be used for 960kHz SCS. Such a restriction has an impact on CSI-RS measurement and seems unintended. So, it is necessary to extend periodicity offset for 480 and 960kHz SCS. The extension may be based on the scaling principle, i.e. the maximum periodicity offset = periodicity * new SCS / 15 as shown below in Table 2.
Table 2 the maximum offset values for 480 and 960kHz SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40
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	127/159/319/639/1279 slots

	960kHz
	255/319/639/1279/2559 slots
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For CSI-RS SCS used for mobility measurement, there is a typo. In FR2-1, the applicable SCS should be 60 kHz or 120 kHz, not 120kHz or 240kHz.
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[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
[bookmark: _Toc60777222][bookmark: _Toc100930110]–	CSI-RS-ResourceConfigMobility
The IE CSI-RS-ResourceConfigMobility is used to configure CSI-RS based RRM measurements.
CSI-RS-ResourceConfigMobility information element
-- ASN1START
-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-START

CSI-RS-ResourceConfigMobility ::=   SEQUENCE {
    subcarrierSpacing                   SubcarrierSpacing,
    csi-RS-CellList-Mobility            SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,
    ...,
    [[
    refServCellIndex                    ServCellIndex                                                           OPTIONAL    -- Need S
    ]]


}

CSI-RS-CellMobility ::=             SEQUENCE {
    cellId                              PhysCellId,
    csi-rs-MeasurementBW                SEQUENCE {
        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},
        startPRB                            INTEGER(0..2169)
    },
    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R
    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}

CSI-RS-Resource-Mobility ::=        SEQUENCE {
    csi-RS-Index                        CSI-RS-Index,
    slotConfig                          CHOICE {
        ms4                                 INTEGER (0..31),
        ms5                                 INTEGER (0..39),
        ms10                                INTEGER (0..79),
        ms20                                INTEGER (0..159),
        ms40                                INTEGER (0..319)
    },
    associatedSSB                       SEQUENCE {
        ssb-Index                           SSB-Index,
        isQuasiColocated                    BOOLEAN
    }                                                                                                           OPTIONAL, -- Need R
    frequencyDomainAllocation           CHOICE {
        row1                                BIT STRING (SIZE (4)),
        row2                                BIT STRING (SIZE (12))
    },
    firstOFDMSymbolInTimeDomain         INTEGER (0..13),
    sequenceGenerationConfig            INTEGER (0..1023),
    ...,
    [[
     slotConfig-v1720                    CHOICE {
        ms4                                 INTEGER (0..255),
        ms5                                 INTEGER (0..319),
        ms10                                INTEGER (0..639),
        ms20                                INTEGER (0..1279),
        ms40                                INTEGER (0..2559)
     }
    ]]
}

CSI-RS-Index ::=                    INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-STOP
-- ASN1STOP

	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per measObjectNR depends on the configuration of associatedSSB and the support of increasedNumberofCSIRSPerMO capability (see TS 38.214 [19], clause 5.1.6.1.3).

	density
Frequency domain density for the 1-port CSI-RS for L3 mobility. See TS 38.211 [16], clause 7.4.1.

	nrofPRBs
Allowed size of the measurement BW in PRBs. See TS 38.211 [16], clause 7.4.1.

	startPRB
Starting PRB index of the measurement bandwidth. See TS 38.211 [16], clause 7.4.1.



	CSI-RS-ResourceConfigMobility field descriptions

	csi-RS-CellList-Mobility
List of cells for CSI-RS based RRM measurements.

	refServCellIndex
Indicates the serving cell providing the timing reference for CSI-RS resources without associatedSSB. The field may be present only if there is at least one CSI-RS resource configured without associatedSSB. If this field is absent, the UE shall use the timing of the PCell for measurements on the CSI-RS resources without associatedSSB. The CSI-RS resources and the serving cell indicated by refServCellIndex for timing reference should be located in the same band.

	subcarrierSpacing
Subcarrier spacing of CSI-RS.
Only the following values are applicable depending on the used frequency:
FR1:    15, 30, or 60 kHz
FR2-1:  120 60 or 240 120 kHz
FR2-2:  120, 480, or 960 kHz



	CSI-RS-Resource-Mobility field descriptions

	associatedSSB
If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE cannot detect the SS/PBCH block indicated by this associatedSSB and cellId. If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell indicated by refServCellIndex. In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellId in the CSI-RS-CellMobility are not detected.
CSI-RS resources with and without associatedSSB may be configured in accordance with the rules in TS 38.214 [19], clause 5.1.6.1.3.

	csi-RS-Index
CSI-RS resource index associated to the CSI-RS resource to be measured (and used for reporting).

	firstOFDMSymbolInTimeDomain
Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS, see TS 38.211 [16], clause 7.4.1.5.3. Value 2 is supported only when dmrs-TypeA-Position equals pos3.

	frequencyDomainAllocation
Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3 including table 7.4.1.5.2-1. The number of bits that may be set to one depend on the chosen row in that table.

	isQuasiColocated
Indicates that the CSI-RS resource is quasi co-located with the associated SS/PBCH block, see TS 38.214 [19], clause 5.1.6.1.3.

	sequenceGenerationConfig
Scrambling ID for CSI-RS (see TS 38.211 [16], clause 7.4.1.5.2).

	slotConfig
Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots). When subcarrierSpacing is set to kHz15, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacing is set to kHz30, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacing is set to kHz60, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 15/19/39/79/159 slots. When subcarrierSpacing is set kHz120, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots. When subcarrierSpacing is set to kHz480, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 127/159/319/639/1279 slots. When subcarrierSpacing is set to kHz960, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 255/319/639/1279/2559 slots. If slotConfig-v1720 is present, UE shall ignore the slotConfig (without suffix).
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