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1. Introduction
In the last meeting, we had the discussion about whether we should consider it as a single measurement object when the same NR carrier frequency is configured from both MN and SN at the same time. Agreement was that when the E-UTRA PCell and NR PSCell configure the same NR carrier frequency layer to be monitored by the UE, this layer shall be counted only once to the total number of effective carrier frequency layers, unless the configured NR carrier frequency layers to be monitored have,

· Different subcarrier spacing, or

· Different RSSI measurement resources,

· FFS different SMTC configurations or different useServingCellTimingForSync indications

Thus in this paper we further discuss the FFS parts and also introduce new conditions for the cases where the layer shall not be counted only once.

2. Discussion
2.1. MeasObjectNR
The element of MeasObjectNR serves as the measurement configuration IE from the network to UE to indicate the target measurement object of NR carrier frequency. In the latest RAN2 spec, MeasObjectNR is constructed as below.
	MeasObjectNR

The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASN1START

-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=




SEQUENCE {


ssbFrequency





ARFCN-ValueNR












OPTIONAL,
-- Cond SSBorAssociatedSSB

    ssbSubcarrierSpacing




SubcarrierSpacing










OPTIONAL,
-- Cond SSBorAssociatedSSB


smtc1







SSB-MTC                                                

OPTIONAL,   -- Cond SSBorAssociatedSSB


smtc2







SSB-MTC2












OPTIONAL,
-- Cond IntraFreqConnected

refFreqCSI-RS





ARFCN-ValueNR














OPTIONAL, -- Need R

referenceSignalConfig



ReferenceSignalConfig,















absThreshSS-BlocksConsolidation

ThresholdNR















OPTIONAL,
-- Need R


absThreshCSI-RS-Consolidation

ThresholdNR















OPTIONAL,
-- Need R


nrofSS-BlocksToAverage



INTEGER (2..maxNrofSS-BlocksToAverage)








OPTIONAL,
-- Need R


nrofCSI-RS-ResourcesToAverage

INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)






OPTIONAL,
-- Need R


quantityConfigIndex




INTEGER (1..maxNrofQuantityConfig),


offsetMO






Q-OffsetRangeList,

cellsToRemoveList




PCI-List















OPTIONAL,
-- Need N


cellsToAddModList




CellsToAddModList













OPTIONAL,
-- Need N


blackCellsToRemoveList



PCI-RangeIndexList













OPTIONAL,
-- Need N


blackCellsToAddModList



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement


OPTIONAL,
-- Need N


whiteCellsToRemoveList



PCI-RangeIndexList













OPTIONAL,
-- Need N


whiteCellsToAddModList



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement

OPTIONAL,
-- Need N


...

}

ReferenceSignalConfig::=     

SEQUENCE {


ssb-ConfigMobility




SSB-ConfigMobility













OPTIONAL,
-- Need M


csi-rs-ResourceConfigMobility

SetupRelease { CSI-RS-ResourceConfigMobility } 






OPTIONAL
-- Need M



}

SSB-ConfigMobility::= 



SEQUENCE {


ssb-ToMeasure






SetupRelease { SSB-ToMeasure }









OPTIONAL,
-- Need M


useServingCellTimingForSync



BOOLEAN,
ss-RSSI-Measurement






SS-RSSI-Measurement










OPTIONAL,
-- Need M


...

}

Q-OffsetRangeList ::=



SEQUENCE {


rsrpOffsetSSB





Q-OffsetRange



DEFAULT dB0,


rsrqOffsetSSB





Q-OffsetRange



DEFAULT dB0,


sinrOffsetSSB





Q-OffsetRange



DEFAULT dB0,


rsrpOffsetCSI-RS




Q-OffsetRange



DEFAULT dB0,


rsrqOffsetCSI-RS




Q-OffsetRange



DEFAULT dB0,


sinrOffsetCSI-RS




Q-OffsetRange



DEFAULT dB0

}

SSB-ToMeasure ::=




CHOICE {


shortBitmap






BIT STRING (SIZE (4)),


mediumBitmap





BIT STRING (SIZE (8)),


longBitmap






BIT STRING (SIZE (64))

}

ThresholdNR ::=





SEQUENCE{


thresholdRSRP





RSRP-Range




OPTIONAL, -- Need R

thresholdRSRQ





RSRQ-Range




OPTIONAL, -- Need R

thresholdSINR





SINR-Range




OPTIONAL  -- Need R
}
CellsToAddModList ::=



SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=




SEQUENCE {


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRangeList

}

-- TAG-MEAS-OBJECT-NR-STOP

-- ASN1STOP




In the above table, there are several configuration elements for us to examine whether any of those elements can be of impact on the actual measurement behavior of the UE. Only when the actual measurement behavior of the UE is one single measurement could the MOs configured from MN and SN be merged. To note that currently we are trying to focus on the SS-Block based measurement.

ssbFrequency 
This element indicates the target NR carrier frequency of the measurement resources. Apparently, when the target carrier frequency is configured differently from MN and SN, the measurement objects cannot be merged as one.
ssbSubcarrierSpacing

We have had the agreement that with different ssbSubcarrierSpacing, MOs from MN and SN cannot be merged as one since with different ssbSubcarrierSpacing of the target SSB/SMTCs, the UE cannot measurement those two kinds of SSB in one single measurement procedure.
SSB-MTC

This indication defines the target SSB-MTC configuration including SMTC periodicity and offset. There are cases where the two different configurations may lead to a single measurement behavior. This happens when the below conditions are met at the same time,

· Configured SMTC offsets are

· The same, or

· The larger offset OFS1 and the smaller offset OFS2, which fit in the equation as below,

· OFS1 – OFS2 = N (integer) times of SMTC2 (the smaller SMTC period)

· The UE has the ability to calculate the shorter SMTC period and has the ability to perform the measurement on the SMTC configured with the shorter periodicity.

The below figure is an illustration of example of the above mentioned situation where the MOs can be merged since only one measurement behavior can cover both configured measurement objects (OFS1-OFS2 = 2 * SMTC2). However, whether we should define such requirement for the UE to correctly derive the measurement methodology under such conditions in order to merge the MOs configured from MN and SN should be discussed carefully in RAN4.
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Figure 1 Situation where the two MOs with certain SMTC configurations can be merged
absThreshSS-BlockConsolidation, nofSS-BlocksToAverage and offsetMO

These three elements configured for the UE indicate the methodology of measurement reporting. absThreshSS-BlockConsolidation defines the absolute threshold for the consolidation of measurement results per SSB from L1 filter. nofSSB-BloacksToAverage defines the maximum number of measurement results per beam based on SSB to be averaged. offsetMO indicates the offset values applicable to all measured cells with SSB. That is to say all the three elements jointly affect the UE calculation and reporting of the measured results, which yields the fact that the differences in any of these three elements will lead to multiple measurements by the UE.
Proposal 1: MOs with different absThreshSS-BlockConsolidation, nofSS-BlocksToAverage or offsetMO cannot be merged.
useServingCellTimingForSync
RAN1 newly reached the agreement for this indication that,

	· For RRM, UE may assume that in TDD bands, the half radio frame boundaries of the cells in the same frequency layer are aligned.
· When useServingCellTimingForSync is set to TRUE for measurements, it means the following:
· For intra-frequency measurements, UE may use the serving cell timing to derive the SSB index of neighbor cells in the same frequency layer.
· For inter-frequency measurements, UE may use timing of any detected cell in the target frequency layer to derive the SSB index of neighbor cells of the target frequency layer
· Note: cells in different frequency layer are not assumed to be half radio frame aligned.
· UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE



From RAN4 perspective, with regard to the above agreements, there are several cases to be examined,

· MN always need to derive the SSB time index of the target NR carrier

· SN may not need to derive the SSB time index of the target carrier provided that the target carrier is intra-frequency

As a result, no matter whether there is difference in the indication of useServingCellTimingForSync from MN and SN, there is always a possibility of multiple measurements for the UE.
Proposal 2: MOs configured to UE which may lead to different behaviour due to timing information should not be merged.
2.2. Measurement reporting

It is worth mentioning that the UE will not indicate to the network whether the configured MOs are merged or not, according to the RAN2 agreements. The network sees the UE as if it is not capable of merging MOs since the UE is allowed to be not capable of such operation. Even if the UE is capable of merging the MOs from MN and SN under certain conditions and in certain implementation, the problem is that the network still expects the UE to report to both MN and SN. That is to say, no matter how the UE is going to measure the target carrier frequency configured from both MN and SN, say either for multiple times or a single one, the UE shall use the measurement results to report to both MN and SN separately. 

Mainly, the UE shall be following the guidance of the network as always, being innocent in either situations, say whether the MN and SN have scheduled the MOs or not, and reporting to the network according to the number of objects it received. It is too much implementation complexity to mandate the UE to be capable of figuring the whole thing for itself instead of following the lead of the network and letting the network to decide.
Observation 1: It is too much implementation complexity to mandate the UE to be capable of figuring the whole thing for itself instead of following the lead of the network and letting the network to decide in the event that the UE shall anyway report to both MN and SN.
Proposal 3: Whether the UE is capable of calculating the correct SMTC configuration in order to merge MOs configured from MN and SN is up to implementation.

3. Conclusion
In this paper we further discuss the FFS parts and also introduce new conditions for the cases where the layer shall not be counted only once.

Proposal 1: MOs with different absThreshSS-BlockConsolidation, nofSS-BlocksToAverage or offsetMO cannot be merged.
Proposal 2: MOs configured to UE which may lead to different behaviour due to timing information should not be merged.

Observation 1: It is too much implementation complexity to mandate the UE to be capable of figuring the whole thing for itself instead of following the lead of the network and letting the network to decide in the event that the UE shall anyway report to both MN and SN.
Proposal 3: Whether the UE is capable of calculating the correct SMTC configuration in order to merge MOs configured from MN and SN is up to implementation.
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