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1 Introduction
For intra/inter frequency measurement, the NW will indicate UE the absolute frequency of SSB/CSI-RS without Band number. NR-ARFCN adopt generic global raster scheme which is different from EUTRAN, the ARFCN is unique for the same frequency point on different Band, e.g. NR-ARFCN for 3.6GHz is 640000 which is the same for Band77 and Band78. This paper provides some analysis on the necessity to introduce band information in MO IE.
2 Discussion
In the current measurement object IE in TS 38.331, there is no band number indication for the UE, which is as below:
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‘The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intralinter-frequency measurements or CSI-RS intra/inter-frequency measurements.

. MeasObjectNR information element.

MeasObjecthR :: SEQUENCE {¢
ssbFrequency ARFCN-ValueNR OPTIONAL, - Cond SSBorAssociatedSSBe
ssbSubcarrierSpacing SubcarrierSpacing OPTIONAL, - Cond SSBorAssociatedSSBe
smtel sss-uTC OPTIONAL,  -- Cond SSBorAssociatedSSBe
smtcz sss-urcz OPTIONAL, - Cond IntraFreqComnected

“
refFreqCsSI-RS ARFCN-ValueNR OPTIONAL, ¢
referencesignalConfig ReferenceSignalConfig, p

“
absThreshss-BlocksConsolidation  ThresholdNR OPTIONAL, Need
absThreshCSI-RS-Conzolidation ThresholdNR OPTIONAL, Need

-
nrofss-BlocksToAverage INTEGER (2..maxNrofSS-BlocksToAverage) OPTIONAL, Need
nIofCSI-RS-ResourcesTohverage INTEGER (2..maxNrofCSI-RS-ResourcesToAverage) OPTIONAL, Need
quantityConfigIndex INTEGER (1..maxNrofQuantityConfig),«

“
offsetmo Q-OffsetRangeList,«

“
cellsToRemoveList ECI-List OPTIONAL, Need Ne
cellsToAddModList CellsToAddModList OPTIONAL, Need Ne

“
blackCellsToRemoveList BCI-RangeIndexList OPTIONAL, Need Ne
blackCellsToAddModList SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF ECI-RangeElement OPTIONAL, Need Ne

“
whiteCellsToRemoveList BCI-RangeIndexList OPTIONAL, Need Ne
whiteCellsToAddModList SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF ECI-RangeElement OPTIONAL, - Need N¢
S
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Fig 1 MO IE without Band indication
The absolute frequency of SSB and CSI-RS are indicated by the corresponding NR-ARFCN, and also the SCS information for SSB. Since UE can match to the unique SSB pattern by ARFCN and SCS, there seems no need to indicate band number. But the UE may support the partly overlapping bands by different RF channel, the front end insertion loss (FEL) can be different for the two RF channels because of different RF front end components and PCB layout design. When UE get the NR-ARFCN information from MO which can be mapped to multiple different Bands and the UE can support all of these bands, there would be problem for UE to choose the right RF channel to do intra/inter frequency measurement.
Assume Band A and Band B have some overlapping spectrum where the carrier may belongs to both bands, and the UE may support both bands e.g. Band n77 and Band n78 in FR1, Band257 and Band261 in FR2. The higher insertion loss actually means higher noise figure, which will affect the measurements with relation of noise. If RF channel for Band A is with higher FEL, we have the following analysis.
The physical layer measurements are specified in TS 38.215 including SS-RSRP, CSI-RSRP, SS-RSRQ, CSI-RSRQ and SS-SINR, CSI-SINR for SSB and CSI-RS respectively. In which, RSRQ and SINR are both measurements related to noise, which cannot compensate by circuit calibration. The FEL difference is generally decided by the intrinsic character for a specific band which cause different RF requirement. Higher FEL will increase the noise figure of corresponding RF channel, and affect the intra/inter frequency measurement accuracy, and then the measure report will cause a wrong HO decision, which may cause potential ping-pang effect. 
In addition, the HO signaling is provided with Band information as in Fig 2, and multiple values are not supported for HO command, it means the NW will indicate UE with the unique Band information, which is specified as below, it is because UE have reported UE capability to NW under connected mode. When UE get the HO signaling, UE should handover to the corresponding cell as in the signaling. So, there is possibility that UE have the measurement on one Band related to one RF channel which is decided by the UE and handover to the other Band related to the other RF channel which is decided by network. The un-alignment between handover command and measurement configuration may cause the inaccurate measurement results.
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Fig 2 HO command with Band indication
With consideration with above mentioned, the main problems may happen for intra/inter frequency measurement without alignment between handover command and measurement configuration are as below:

· Cannot handover to the proper cell: UE decide to use Band A(higher FEL) to do the measurement, the measurement results is worse than the UE use Band B RF channel, then UE stay in the former cell.
· Handover to the bad cell: UE decide to use Band B(lower FEL) to do the measurement, the network decide handover with Band A indication, then UE will handover and use the Band A RF channel. It means UE may switch to the cell with lower SINR since the FEL difference between these different RF channels.
According to our evaluation, the FEL difference for the bands with overlap spectrum may be up to 2dB, this would be a big error for inter frequency measurement. 
Proposal1: the measurement configuration and handover command should be aligned with each other on band number indication, band number of SSB and CSI-RS should be added into measurement object IE.
Proposal2: Send LS to RAN2 to inform them the revision for signalling on band number indication for intra/inter frequency measurement.
3 Conclusion

In this contribution we discussed on the necessity to introduce band indication in MO IE, we have the following proposals:
Proposal1: the measurement configuration and handover command should be aligned with each other on band number indication, band number of SSB and CSI-RS should be added into measurement object IE.
Proposal2: Send LS to RAN2 to inform them the revision for signalling on band number indication for intra/inter frequency measurement.
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