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1	Introduction
In this contribution, we discuss the following issue on the relationship between deriveSSB-IndexFromCellInter and deriveSSB-IndexFromCell.
	[Description]: The relationship between deriveSSB-IndexFromCellInter and deriveSSB-IndexFromCell has been discussed in RAN2_117e but no conclusion was made. As we know, RAN4 will not discuss this issue, and it is up to RAN2 to discuss it and fix it in order to avoid IoT problem between NW and UE. There are two options on the table:
Option 1: When deriveSSB-IndexFromCellInter is included, the network must set legacy deriveSSB-IndexFromCell IE to true;
Option 2: UE ignores legacy deriveSSB-IndexFromCell IE once deriveSSB-IndexFromInter is received. 
For simplicity, we suggest to adopt Option 2. 



2	Discussion
In LS [1], RAN4 asked RAN2 to define a parameter to support derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, where the serving cell index can be indicated to UE.
	RAN4 identified that efficiency of NCSG can be increased if the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell. However, the flag deriveSSB-IndexFromCell introduced in R15 can only enable UE to derive SSB indexes of target cell(s) on the same frequency as the serving cell frequency. RAN4 kindly asks RAN2 to design the corresponding signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
· The new signaling can be used in both FR1 and FR2.
· UE needs to be indicated which serving cell to be referred from under CA.
· The indication can be per-M



RAN2 agreed to introduce parameter deriveSSB-IndexFromCellInter for each MO as below.

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency              ARFCN-ValueNR               OPTIONAL,   -- Cond SSBorAssociatedSSB
ssbSubcarrierSpacing      SubcarrierSpacing           OPTIONAL,   -- Cond SSBorAssociatedSSB
<omit unchanged part>

SSB-ConfigMobility::=               SEQUENCE {
    ssb-ToMeasure             SetupRelease { SSB-ToMeasure }  OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement       SS-RSSI-Measurement             OPTIONAL,   -- Need M
    ...,
    [[
    ssb-PositionQCL-Common-r16    SSB-PositionQCL-Relation-r16    OPTIONAL,   -- Cond SharedSpectrum
    ssb-PositionQCL-CellsToAddModList-r16  SSB-PositionQCL-CellsToAddModList-r16                       OPTIONAL,   -- Need N
    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List            OPTIONAL    -- Need N
    ]],
     [[
    deriveSSB-IndexFromCellInter-r17    ServCellIndex                                                   OPTIONAL    -- Need R
    ]]
}
	[bookmark: _Hlk97458315]deriveSSB-IndexFromCellInter
If this field is present, UE assumes SFN and frame boundary alignment between the reference serving cell indicated by ServCellIndex and all neighbour cells in this MeasObjectNR as specified in TS 38.133 [14]. This field also indicates that the UE can utilize the timing of the reference serving cell indicated by ServCellIndex to derive the index of SS block transmitted by all neighbour cells with same frequency as this MeasObjectNR.



However, it is not clear the relationship between legacy parameter deriveSSB-IndexFromCell and the new introduced deriveSSB-IndexFromCellInter.

	deriveSSB-IndexFromCell
If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.



In our understanding, the legacy deriveSSB-IndexFromCell indicates to UE whether SFN and frame boundary alignment across cells on the same frequency carrier, which covers below two cases:

· Case1): For intra-freq MO, it indicates whether UE can utilize the timing of the serving cell to derive the index of SS block transmitted by neighbour cell.
· Case2): For inter-freq MO, it indicates whether UE can detect at least one neighbour cell on that target frequency, and then use the timing of the detected cell to derive the SSB index of all neighbour cells on that frequency.
In other words, the legacy deriveSSB-IndexFromCell only covers the same frequency scenario between timing reference cell and the neighbour cells in both Case1 and Case2.
For the new parameter deriveSSB-IndexFromCellInter, the frequency should be different between timing reference cell and the neighbour cells where the timing reference cell is one of the serving cells which can be indicated by ServCellIndex. According to RAN4 requirement [1], we understand it is to enable the derivation of SSB indexes of all the target cell(s)/neighbour cell(s) with the same frequency (as the MO) from the timing reference cell. This implies all the neighbour cells with the same frequency as the MO should be SFN/frame aligned. Otherwise, the SSB index of some of the neighbour cells with same frequency (as this MO) cannot be derived.
Observation 1: To support derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, all neighbour cells on the same frequency of the MO should be synchronized.
If one MO is configured with the deriveSSB-IndexFromCellInter and a ServCellIndex, it implies the MO is for inter-frequency measurement and all the neighbour cells on the same frequency of the MO is synchronized. Based on this understanding, the case2 of legacy parameter deriveSSB-IndexFromCell is applied. Hence, we think for an MO, when deriveSSB-IndexFromCellInter is included, the network should set legacy deriveSSB-IndexFromCell IE to true. Of course, for the parameters in different MOs, there is no such restriction.
Proposal 1: For an MO, when deriveSSB-IndexFromCellInter is included, the network should set legacy deriveSSB-IndexFromCell IE to true.
Furthermore, in current field description of deriveSSB-IndexFromCellInter, it seems there is no description to indicate the parameter is only applied to inter-freq MO. One example of field description modification can be illustrated as below.  
	deriveSSB-IndexFromCellInter
If this field is present, UE assumes SFN and frame boundary alignment between the reference serving cell indicated by ServCellIndex and all neighbour cells in this MeasObjectNR as specified in TS 38.133 [14]. This field also indicates that the UE can utilize the timing of the reference serving cell indicated by ServCellIndex to derive the index of SS block transmitted by all neighbour cells with same frequency as this MeasObjectNR. The neighbour cell(s) is on a frequency different than serving cell frequency from the reference serving cell. When this field is included, the network should set deriveSSB-IndexFromCell to true.



Proposal 2: RAN2 to update the field description of deriveSSB-IndexFromCellInter.
3	Conclusion
This document has made the following observation and proposals:
Observation 1: To support derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, all neighbour cells on the same frequency of the MO should be synchronized.
Proposal 1: For an MO, when deriveSSB-IndexFromCellInter is included, the network should set legacy deriveSSB-IndexFromCell IE to true.
Proposal 2: RAN2 to update the field description of deriveSSB-IndexFromCellInter.
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