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RAN1 would like to thank RAN2 for the questions on measurement configuration framework for CSI-RS for mobility and definition of ‘frequency layer’, and would like provide responses as below. 
Response to questions regarding CSI-RS for mobility 
Question#1: Check whether the current CSI-RS measurement configuration framework defined in RAN2 is acceptable and whether some additional restrictions are needed?
Response#1: As RAN2 already spotted, there is a mismatch between RAN2, RAN1 and RAN4. That is, frequency layer is used by RAN1 and RAN4 (see appendix), while cellId is used by RAN2 (see appendix). RAN4 defines measurements for intra-frequency layers and inter-frequency layers and sets out UE requirements for measurements per frequency layers based on SS/PBCH blocks (see appendix).
For these reasons, RAN1 thinks clarification is needed to align RAN2 and RAN1/RAN4 specifications in terms of frequency layer. 
Question#2: If RAN2 should capture some restriction referring to “frequency layer”, answer above questions to clarify the definition of the “frequency layer” in the description of the maximum number of CSI-RS resources per above.
Response#2: A frequency layer denotes the pair of a center frequency and a subcarrier spacing in the case of SSBs. So, measurement on SSB#1 and SSB#2 that have the same center frequency but are in two different SCS(s) are considered as measurements on two different frequency layers (i.e. it is an inter-frequency layer measurement). A frequency layer definition for the case of CSI-RS is not available but a similar definition to that of the case of SSBs is desirable. Answers to the questions asked are provided as below. 




Question#2-A: Whether the CSI-RS resources of serving cell and CSI-RS resources of cell1 configured in MO1 are part of the same “frequency layer”?
Answer: Yes, if the center frequencies of the CSI-RS resources are the same. This corresponds to an intra-frequency layer measurement, i.e. same frequency layer.
Question#2-B: Whether the CSI-RS resources of serving cell, CSI-RS resources of cell1 and CSI-RS resources of cell2 configured in MO1 are part of the same ‘frequency layer’?
Answer: No. This corresponds to an inter-frequency layer measurement, i.e. different frequency layers.
Question#2-C: Whether the CSI-RS resources configured in MO1 and MO2 are part of the same ‘frequency layer’?
Answer: No, RAN1 does not see a use-case for such configuration. 
[bookmark: _GoBack]Question#2-D: If only CSI-RS resource of cell2 is configured in MO1 and if only CSI-RS resource of cell5 is configured in MO2, are they part of the same ‘frequency layer’?
Answer: No. RAN1 does not see a use-case for such configuration
Question#2-E: Whether the CSI-RS resources belonging to the same “frequency layer” must have the same subcarrier spacing?
Answer: Yes. A frequency layer is the pair of a SSB/CSI-RS center frequency and subcarrier spacing.

[bookmark: _Ref129681832]Actions to RAN2, RAN4
RAN1 respectfully requests RAN2 and RAN4 to take the above information into account.
RAN1 respectfully requests RAN2 to make the changes requested in Response#1.

Date of next TSG-RAN WG1 meetings:
TSG-RAN WG1 Meeting#97,	         13th to 17th May 2019, 				Reno, Nevada, USA.
TSG-RAN WG1 Meeting#98,	         26th to 30th August 2019,			Prague, Czech Republic.

Appendix

TS 38.133
	[bookmark: _Toc535476017]9.2	NR intra-frequency measurements
[bookmark: _Toc535476018]9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSB are also the same.
[…]
9.2.3.1	Requirements for FR1
For each intra-frequency layer, the UE shall be capable of monitoring at least 8 cells.
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [14] SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is no smaller than the number of configured RLM-RS SSB resources.

9.3	NR inter-frequency measurements
[bookmark: _Toc535476026]9.3.1	Introduction
A measurement is defined as a SSB based inter-frequency measurement provided it is not defined as in intra-frequency measurement according to section 9.2.
[…]
9.3.3.1	Requirements for FR1
For each inter-frequency layer, the UE shall be capable of monitoring at least 4 cells.
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.



RAN4 defines intra-frequency measurements as measurements performed on resources (e.g. SS/PBCH) that have the same center frequency and sub-carrier spacing. Correspondingly, RAN4 defines measurement requirements on intra-frequency layers. Inter-frequency measurements as defined as measurements performed on resources that either different center frequencies or different sub-carrier spacings.

RAN4 did not define any measurement requirements for intra-frequency layers or inter-frequency layers for CSI-RS yet. However, it would be helpful if the definition of a frequency layer (and by extension, that of intra/inter-frequency layer measurements using CSI-RS) were to be the same regardless the resource the measurement is being performed on is an SS/PBCH block or a CSI-RS.


TS 38.214:
	A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-     with no more than 96 CSI-RS resources when all CSI-RS resources per frequency layer have been configured with associatedSSB, or, 
-     with no more than 64 CSI-RS resources per frequency layer when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB



RAN1 outlines that the UE may expect to be configured with no more than 96 CSI-RS resources for mobility (configured with an associatedSSB) on a per frequency layer basis. Based on this UE behavior definition, it seems that RAN1 also intends for CSI-RS resources for mobility to be defined per frequency layer.


TS 38.331:
CSI-RS-ResourceConfigMobility ::=   SEQUENCE {
    subcarrierSpacing                   SubcarrierSpacing,
    csi-RS-CellList-Mobility            SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,
    ... ,
    [[
    refServCellIndex-v1530              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
}

RAN2 specifies CSI-RS resource configuration in the CSI-RS-ResourceConfigMobility IE. RAN2 first configures a list of cells, and for each cell a list of CSI-RS resources for mobility. The notion of frequency layer is not present in CSI-RS-ResourceConfigMobility.
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