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1 Introduction
SMTC information is exchanged in the MeasurementTimingConfiguration inter-node message via X2/Xn. In asynchronous scenario, when the network does not have SFTD information, it cannot configure accurate SMTC in the measConfig. As a result, UE is unable to search for SSBs of neighbour cells.
In this contribution, we discuss this issue and give our solution.
2 Discussion
According to the description of MeasurementTimingConfiguration in TS 38.331 [1], when receiving SMTC information from neighbour node, the timing is based on the cell of neighbour node:

	MeasTiming field descriptions

	carrierFreq, ssbSubcarrierSpacing

Indicates the frequency and subcarrier spacing of the SS block of the cell for which this message is included, or of other SS blocks within the same carrier.

	ssb-MeasurementTimingConfiguration

Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served Cell Information NR", the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information", the timing is based on the cell indicated in the "Served Cell Information NR" with which the "NR Neighbour Information" is provided. See TS 36.423, TS 38.423 and TS 38.473.

	ss-RSSI-Measurement

Provides the configuration which can be used for RSSI measurements of the cell for which the message is included.


On the other hand, when the NR network configures SMTC to its served UE, the SMTC timing is based on NR SpCell, as indicated in Subclause 5.5.2.10 in TS 38.331 [1] (when the SMTC is configured by LTE serving cell, the SMTC timing is based on LTE PCell, and corresponding descriptions can be found in Subclause 5.5.2.13 in TS 36.331 [2]):
	The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:

SFN mod T = (FLOOR (Offset/10));

if the Periodicity is larger than sf5:

subframe = Offset mod 10;

else:

subframe = Offset or (Offset +5);
with T = CEIL(Periodicity/10).


Therefore, in order to configure neighbour cell measurements to the UE, the network needs to “translate” the SMTC received via X2/Xn (whose timing is based on neighbour node) to the SMTC transmitted in measConfig (whose timing is based the serving node itself). For synchronous scenario, the procedure can be saved of course. But for asynchronous scenario, the aforementioned procedure requires SFTD.

Observation 1: In asynchronous deployment, the network needs SFTD to correctly configure SMTC to UE.

However, SFTD is not mandatorily supported by all UEs. Even if the network finds a UE with SFTD capability, there are other problems:

1) When configuring SFTD, the network needs to indicate the cell for which to report SFTD, i.e. the PCI is needed. In TDD deployment, NR cells are aligned in terms of SFN and frame boundary, so it is easy for the network to indicate one NR cell for UE to measure SFTD. However, in FDD deployment, NR cells have different SFN and/or frame boundary. Since the SFTD is required before any measurement result on neighbour cells is available, the network has difficulty in determining which NR cell for UE to report SFTD.

2) When configuring SFTD measurement, SMTC information is mandatorily carried in the associated measObject.

To be specific, in TS 36.331 [2], SMTC is mandatory for NR measurements:

MeasObjectNR-r15 ::=



SEQUENCE {


carrierFreq-r15





ARFCN-ValueNR-r15,


rs-ConfigSSB-r15




RS-ConfigSSB-NR-r15,

threshRS-Index-r15




ThresholdListNR-r15



OPTIONAL,

-- Need OR


maxRS-IndexCellQual-r15



MaxRS-IndexCellQualNR-r15

OPTIONAL,

-- Need OR


offsetFreq-r15





Q-OffsetRangeInterRAT


DEFAULT 0,


blackCellsToRemoveList-r15


CellIndexList




OPTIONAL,

-- Need ON


blackCellsToAddModList-r15


CellsToAddModListNR-r15


OPTIONAL,

-- Need ON


quantityConfigSet-r15



INTEGER (1.. maxQuantSetsNR-r15),


cellsForWhichToReportSFTD-r15

SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellIdNR-r15

OPTIONAL,
-- Need OR


...,


[[
cellForWhichToReportCGI-r15


PhysCellIdNR-r15



OPTIONAL,
-- Need ON



deriveSSB-IndexFromCell-r15


BOOLEAN






OPTIONAL,
-- Need ON



ss-RSSI-Measurement-r15



SS-RSSI-Measurement-r15


OPTIONAL,
-- Need ON



bandNR-r15




CHOICE {




release





NULL,




setup





FreqBandIndicatorNR-r15



}















OPTIONAL
-- Need ON


]]

}

RS-ConfigSSB-NR-r15 ::=


SEQUENCE {


measTimingConfig-r15


MTC-SSB-NR-r15,

subcarrierSpacingSSB-r15
ENUMERATED {kHz15, kHz30, kHz120, kHz240},


...

}

In TS 38.331 [1], for SSB base measurements and CSI-RS based measurements configured with associatedSSB, smtc1 is mandatorily carried:

	Conditional Presence
	Explanation

	CSI-RS
	This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.

	SSBorAssociatedSSB
	This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell, otherwise, it is absent and the UE releases a previously configured value.

	IntraFreqConnected
	This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, otherwise, it is absent.


It was not discussed by RAN2 whether SFTD measurement is regarded as SSB based measurements. From our perspective, SFTD measurement also requires UE to search for the SSB of neighbour cell, so it should be classified as SSB based measurements and SMTC is required.

Then comes the questions: accurate SMTC configuration requires SFTD information, whereas measuring SFTD requires SMTC.
Observation 2: SFTD cannot solve the problem in that:

1) In FDD deployment, the network has no idea of which NR cell to report SFTD since no measurement result on neighbour cell is available before SFTD is required.

2) For SFTD measurement, SMTC information is mandatorily carried to help UE monitor SSBs from neighbour cells.

Based on the above observation, there can be scenarios where the network has to configure inaccurate SMTC to the UE due to lack of SFTD. In this case, if UE follows the SMTC configuration and only monitors SSBs during SMTC window, the UE may find no SSB.
One solution is to add an indication in the measObject, informing the UE of inaccuracy of SMTC. The inaccuracy refers to the inaccuracy of offset in SMTC configuration, because periodicity and duration are not affected by timing difference between nodes. Then UE can monitor SSB outside the SMTC. In this case, UE can choose to perform the cell search process defined in Subclause 4.1 in TS 38.213 [3]. Optionally, UE can feed back an accurate SMTC configuration to the network.
In order to avoid continuously monitoring SSBs for too long, when UE acquires the accurate offset, UE can stop the monitoring process and use the new offset (in other words, use the accurate SMTC) to continue the measurements.
Proposal 1: The network can indicate the inaccuracy of smtc to the UE. Upon receiving the indication, UE is allowed to measure SSBs outside the SMTC until the UE acquires the SSB of one or multiple cells on this SSB frequency. Then, the UE may apply an SMTC with the periodicity and duration indicated in the applicable smtc, such that the SSBs of all detected cells are included in each SMTC occasion (i.e. the UE does not apply the offset indicated in the applicable smtc).
Since the network has no accurate SMTC, accurate gap configuration to assist the SSB monitoring process is infeasible. There is some consideration in choosing the appropriate UE to perform the aforementioned procedure. UE for which measurement gaps are not needed is preferred (e.g. the SSB in the associated measObject is completely contained in the active BWP of the UE, or a LTE UE not yet configured with EN-DC has per-FR measurement capability and the associated measObject is in FR2).
However, gapless measurement scenarios are very limited. To cover all possible scenarios, some other specification support is needed. Since no gap configuration is available to assist the UE in monitoring SSBs outside the SMTC, there are two possible solutions:

· Option 1: gapless measurement capability is supported
This option requires a strict gapless capability because the problem of “inaccurate SMTC configuration” can occur in multiple scenarios, such as:

· LTE configures the UE to measure NR FR1 frequency

· LTE configures the UE to measure NR FR2 frequency
· NR FR1 serving cell configures the UE to measure NR FR1 frequency

· NR FR1 serving cell configures the UE to measure NR FR2 frequency
· NR FR2 serving cell configures the UE to measure NR FR1 frequency

· NR FR2 serving cell configures the UE to measure NR FR2 frequency

It is somewhat impossible to require the UE to support gapless measurement in all above scenarios. As a compromise, some of the scenarios can be supported first. Since NR-DC in Release-15 only consider synchronous deployment, the problem seems more urgent in LTE configuring UE to measure NR FR1/FR2 frequency. So the first two gapless measurement scenarios can be supported first.
· Option 2: autonomous gap is supported
With this option, if UE is required to measure SSBs outside the SMTC, autonomous gap can be used if necessary.

Proposal 2: Gapless measurement capability or autonomous gap can be considered to assist solving the inaccurate SMTC issue.
Corresponding CRs are provided in [4]

 REF _Ref3973466 \r \h 
[5].
3 Conclusion

This paper discusses inaccurate SMTC configuration due to lack of SFTD and we propose:
Observation 1: In asynchronous deployment, the network needs SFTD to correctly configure SMTC to UE.

Observation 2: SFTD cannot solve the problem in that:

1) In FDD deployment, the network has no idea of which NR cell to report SFTD since no measurement result on neighbour cell is available before SFTD is required.

2) For SFTD measurement, SMTC information is mandatorily carried to help UE monitor SSBs from neighbour cells.

Proposal 1: The network can indicate the inaccuracy of smtc to the UE. Upon receiving the indication, UE is allowed to measure SSBs outside the SMTC until the UE acquires the SSB of one or multiple cells on this SSB frequency. Then, the UE may apply an SMTC with the periodicity and duration indicated in the applicable smtc, such that the SSBs of all detected cells are included in each SMTC occasion (i.e. the UE does not apply the offset indicated in the applicable smtc).
Proposal 2: Gapless measurement capability or autonomous gap can be considered to assist solving the inaccurate SMTC issue.
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