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1. Introduction
At the RAN1 NR-Adhoc #1901 meeting, the SSB/RMSI periodicity for NR IAB initial access was discussed and following agreements were made [1]. 
	R1-1901367
Agreements:
· There is no need to introduce any specification change to enable longer RMSI transmission periodicities.

R1-1901400
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.



In this contribution, we discuss on the remaining issues regarding SS/PBCH block periodicity for IAB, including cell re-selection case and backhaul link switching case. 
2. Discussion on SS/PBCH block periodicity for IAB
For IAB initial access case, it was agreed that an IAB-node MT may assume 160ms periodicity for SS/PBCH block detection. As extensively discussed in RAN1, this value is MT’s assumption for initial cell selection, and actual SS/PBCH block transmission periodicity can be determined by NW as long as the actual value is equal to or shorter than the MT’s assumption. In addition, once IAB-node MT is provided the SS/PBCH block configuration for Stage 2 measurement including SSB frequency, periodicity and offset of SMTC window, SSB indices to be measured and so on, IAB-node MT just follows the configuration for Stage 2 measurement and there is obviously no impact from the agreed MT’s assumption for initial cell selection.
Observation 1: The agreed MT’s assumption on SS/PBCH block periodicity for initial cell selection has no impact on any other procedures than initial cell selection.

In Rel-15, SS/PBCH block configuration including periodicity can be signalled in SIB2/4 for cell re-selection as below [2]. It is described that if the “smtc” field is absent, the UE assumes that SS/PBCH block periodicity is 5 ms for the intra-frequency cells as well as for inter-frequency cells. This 5ms SS/PBCH block periodicity assumption was agreed for the case where cells on the frequency are fully asynchronous, since actual SS/PBCH block transmission periodicity of each cell needs to be 5ms in such asynchronous case so that SSBs of any surrounding cell can be detected within 5ms SMTC window with arbitrary offset, i.e., there is no need to configure periodicity and offset of SMTC window in such case. 
	[bookmark: _Toc535261392]–	SIB2
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.
SIB2 information element
-- ASN1START
-- TAG-SIB2-START

SIB2 ::=                            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,
        ...,
~
-- TAG-SIB2-STOP
-- ASN1STOP
	SIB2 field descriptions

	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-frequency cells.


~
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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 information element
-- ASN1START
-- TAG-SIB4-START

SIB4 ::=                            SEQUENCE {
~
InterFreqCarrierFreqInfo ::=        SEQUENCE {
~
    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,
~
-- TAG-SIB4-STOP
-- ASN1STOP
	SIB4 field descriptions

	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.






Even for IAB-node MT’s cell re-selection, SS/PBCH block configuration including periodicity can be signalled in SIB2/4 in case that cells/nodes on the frequency are synchronized at least to some extent, and if SMTC is not provided in SIB2/4 for the target frequency, the IAB-node MT should assume that SSB periodicity is 5ms in the frequency as UEs in Rel-15. It should also be noted that if the IAB-node MT performs cell selection on a frequency which is not indicated in cell re-selection information, i.e., the IAB-node MT has no information at all on the frequency, it is “initial cell selection” and 160ms periodicity is assumed by the IAB-node MT for such frequency.
Proposal 1: In case of cell re-selection, the IAB-node MT follows cell re-selection configurations including SMTC in SIB2/4.
· If the SMTC field is absent, the IAB-node MT assumes that SSB periodicity is 5ms in the frequency.

In case of the backhaul link switching, before the link to current parent node fails, the IAB-node MT can be configured to perform intra-frequency/inter-frequency stage 2 measurement, e.g., the IAB-node MT can be provided the measurement object(s) including SMTC configuration for intra-frequency/inter-frequency stage 2 measurement. Therefore, the IAB-node MT can utilize configured SMTC for detecting SSB of candidate parent node even after the link failure with current parent node. In Rel-15, the SMTC field is mandatory present in the measurement object for SSB-based measurement, and hence there is also no need to define default assumption of SSB periodicity for stage 2 measurement in Rel-16 IAB. Same as cell re-selection case, if the IAB-node MT performs SSB search for backhaul link switching on a frequency where the IAB-node has no information at all, it is same as initial cell selection and 160ms periodicity is assumed by the IAB-node MT as agreed. As mentioned above, such situation can be avoided by configuring appropriate measurement objects with SMTC information via parent node before the link to current parent node fails.
Observation 2: For backhaul link switching, the IAB-node MT can be provided the measurement object(s) including SMTC configuration for intra-frequency/inter-frequency stage 2 measurement via parent node before the link to current parent node fails.
Proposal 2: There is no need to define default assumption of SSB periodicity for backhaul link switching.
· The IAB-node MT follows configurations in measurement object including SMTC for backhaul link switching to new parent node when the link to current parent node fails.

	[bookmark: _Toc535261476]–	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
~
	Conditional Presence
	Explanation

	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.






3. Conclusion
In this contribution, we discussed on the remaining issues regarding SS/PBCH block periodicity for IAB, including cell re-selection case and backhaul link switching case. Based on the discussion, we made following observations and proposals.
Observation 1: The agreed MT’s assumption on SS/PBCH block periodicity for initial cell selection has no impact on any other procedures than initial cell selection.
Proposal 1: In case of cell re-selection, the IAB-node MT follows cell re-selection configurations including SMTC in SIB2/4.
· If the SMTC field is absent, the IAB-node MT assumes that SSB periodicity is 5ms in the frequency.
Observation 2: For backhaul link switching, the IAB-node MT can be provided the measurement object(s) including SMTC configuration for intra-frequency/inter-frequency stage 2 measurement via parent node before the link to current parent node fails.
Proposal 2: There is no need to define default assumption of SSB periodicity for backhaul link switching.
· The IAB-node MT follows configurations in measurement object including SMTC for backhaul link switching to new parent node when the link to current parent node fails.
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