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Introduction
This contribution discusses the IAB-assumed SSB periodicity for NR initial access, based on the following agreements reached in RAN1 #Ad-Hoc1901 [1]:
Agreements:
· There is no need to introduce any specification change to enable longer RMSI transmission periodicities.
Agreements:
· For both SA and NSA, for initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames.
· FFS cell re-selection
· Study further the value of assumed SS/PBCH block periodicity for a backhaul link switching to a new parent node when the link to the current parent node fails.
Discussion
TS 38.331 [2] provides cell re-selection information for intra-frequency, inter-frequency and/or inter-RAT cell re-selection. As shown in Appendix A and B, SIB-2 IE and SIB-4 IE provide the SSB measurement timing configuration (SMTC) for intra-frequency measurement and inter-frequency measurement, respectively. If the ‘smtc’ field is absent, the UE assumes that SSB periodicity is 5 ms for both intra-frequency and inter-frequency cell re-selection. Therefore, as long as behaving like a UE in cell re-selection, IAB node MT can also perform intra-frequency and inter-frequency cell re-selection based on SIB configurations in TS 38.331.
Because the periodicity of smtc depends on the actual SSB transmission periodicity but not assumed SSB periodicity, the latency requirement of cell re-selection can be satisfied by configuring an appropriate actual SSB transmission periodicity.
Observation 1: Assumed SSB periodicity of 160ms does not affect cell re-selection for IAB node MT.
When the current parent backhaul link fails, the IAB node may switch to a new parent node. According to requirements in support of radio resource management in TS 38.133 [3], the handover delay consists of two parts: one is RRC procedure delay and the other is interruption time. The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. In interruption time Tinterrupt = Tsearch + TIU + Tprocessing+ T∆ ms, both Tsearch and T∆ are the function of Trs. An exception is that if the target cell is known and operates on FR1, Tsearch=0. Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.
Similar to the earlier discussion for observation 1, the periodicity of smtc depends on the actual SSB transmission periodicity but not assumed SSB periodicity. Therefore, when other conditions remain unchanged, the handover delay changes with actual SSB transmission periodicity but not assumed SSB periodicity.
Observation 2: Assumed SSB periodicity of 160ms does not affect switching of parent nodes.

Conclusions
Based on the discussion, we have the following observations:
Observation 1: Assumed SSB periodicity of 160ms does not affect cell re-selection for IAB node MT.
Observation 2: Assumed SSB periodicity of 160ms does not affect switching of parent nodes.
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Appendix A: SMTC configuration in NR SIB-2 IE for cell re-selection (from TS 38.331)
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

[bookmark: _GoBack]SIB2 ::=                            SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
    	...
    },
    cellReselectionServingFreqInfo      SEQUENCE {
        ...
    },
    intraFreqCellReselectionInfo        SEQUENCE {
        ...
        smtc                          SSB-MTC                     OPTIONAL,       -- Need R
        ss-RSSI-Measurement           SS-RSSI-Measurement         OPTIONAL,       -- Need R
        ssb-ToMeasure                 SSB-ToMeasure               OPTIONAL,       -- Need R
        deriveSSB-IndexFromCell       BOOLEAN,
        ...,
    },
    ...
}

	SIB2 field descriptions

	……

	cellReselectionInfoCommon
Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

	cellReselectionServingFreqInfo
Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

	deriveSSB-IndexFromCell
This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to TRUE, the UE assumes SFN and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

	intraFreqCellReselectionInfo
Cell re-selection information common for intra-frequency cells.

	……

	smtc
Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.





Appendix B: SMTC configuration in NR SIB-4 IE for cell re-selection (from TS 38.331)
SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                     OPTIONAL,
    ...
}

InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=        SEQUENCE {
    dl-CarrierFreq                      ARFCN-ValueNR,
    ...
    smtc                                SSB-MTC                          OPTIONAL,   -- Need R
    ssbSubcarrierSpacing                SubcarrierSpacing,
    ssb-ToMeasure                       SSB-ToMeasure                    OPTIONAL,   -- Need R
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                 SS-RSSI-Measurement              OPTIONAL,
    ...
}
	SIB4 field descriptions

	……

	deriveSSB-IndexFromCell
This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set to TRUE, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

	dl-CarrierFreq
This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101 [15].

	……

	smtc
Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 or 30 (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.
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