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Introduction
RAN1 #96[1] and RAN1 #96bis[2] made the following agreements on SSB for inter-IAB-node discovery and measurements: 
Agreements (#96): 
· The SSBs for IAB inter-node discovery and measurements are defined with a framework using the characteristics of the Rel 15 SMTC framework with the following enhancements:
· The maximum number of SMTC windows that can be configured for an IAB node, referred as max( NRX ), is at least 3
· FFS whether max( NRX ) needs to be greater than 3
· FFS whether or not to extend existing SMTC window configuration
· Each SMTC window is provided its own independent configuration (e.g. periodicity, offset, duration)
Agreements (#96bis):
For IAB node discovery and measurements, at least the following information should be provided in STC
· SSB center frequency
· SSB subcarrier spacing
· SSB transmission periodicity
· 5, 10, 20, 40, 80, 160, 320, 640 subframes are supported.
· SSB transmission timing offset in half frame(s)
· The index of SSBs to transmit 
· The SSBs to be transmitted in the half frame
· FFS configuration information other than above
· FFS some of the parameters can have default values, e.g. reuse the same value of the cell-defining SSBs.
· Note: The detailed signaling design is up to RAN3.
Agreements (#96bis):
For IAB node discovery and measurements, an IAB node DU can be configured with zero, one or multiple STCs.
· FFS the maximum number of STCs
· FFS the dependency of multiple STCs
Agreements (#96bis):
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.
In this contribution, we discuss some remaining issues for SMTC and STC, and collision solution rule between SMTC and STC.
STC
One of remaining issues for SSB transmission configurations is the maximum number of STCs.
It was agreed [1] that the maximum number of SMTC windows is 4.  We assume that multiple IAB nodes have the same STC periodicity (P) and offset. Each IAB node is configured one STC and two SMTCs (with periodicity 4P), and SSB transmission is muted if and when the STC and SMTCs overlap in the time domain, as shown in figure 1.  In this way, the number of IAB nodes that can be measured mutually would be . If the SMTC periodicity and the number of SMTC windows configured for each IAB node increases to 8P and 4 respectively, the number of IAB nodes that can be measured mutually would increase from 6 to . Therefore, a large number of mutual discovery/measurement IAB nodes can be supported by one STC windows. In addition, multiple STCs configured for an IAB node may increase complexity of SSB transmission configuration, and signaling overhead will also increase linearly with the number of STCs. 


Figure 1 An example of one STC and two SMTC for an IAB node
Proposal 1: The maximum number of STCs configured for IAB node discovery and measurements is 1.
SMTC
For SSB measurement configuration, there are still some remaining issues to be solved: whether SMTC periodicity and duration are extended or not.
It has been agreed that SSB transmission periodicity can be configured as 5, 10, 20, 40, 80, 160, 320, 640 subframes. The SMTC of one IAB node usually needs to match the STCs of other IAB nodes. Therefore, the range of SMTC periodicity should be same as that of STC periodicity.
In addition, the values of SMTC offset for different SMTC periodicity can be determined in a similar way as Rel-15 SMTC offset, e.g. for SMTC periodicity 320ms, SMTC offset can take values on subframe level: 0,1,....,319.
For SMTC duration, in Rel-15, the SMTC duration can take values from 1ms to 5ms with step size of 1ms. If the maximum value of SMTC duration is large than 5ms, longer duration of measurements may impact on flexibility of resource scheduling and data transmission because an IAB node cannot transmit other data during one SMTC window due to half-duplex constraint.
Proposal 2: The range of SMTC periodicity should be the same as that of STC periodicity, i.e. 5, 10, 20, 40, 80, 160, 320, 640 subframes.
Proposal 3: The values of SMTC offset for different SMTC periodicity can be determined in a similar way as Rel-15. E.g. for SMTC periodicity of T, offset can take values from 0 to T-1 with step size equal to 1.
Proposal 4: Rel-15 SMTC duration should be reused for SMTC duration for IAB node discovery and measurements, i.e. values from 1ms to 5ms with step size of 1ms.
Collision between SMTC and STC
For an IAB node, a SMTC window on parent backhaul link may overlap with STC on child link. 
For the case where STC is for UE cell search and measurement, according to RAN1 agreement, the IAB node should not mute this SSB transmission in the STC when doing inter-IAB cell search in stage 2 in order to maintain UE’s backward compatibility. In other words, the STC takes priority in this case. 
Proposal 5: When a STC for access UE and a SMTC overlap in time, STC for access UE takes higher priority.
For the case where STC is for other IAB’s stage-2 measurement but not for UE to receive, SSB transmission in the STC can be muted according to previous agreements. Therefore, we recommend muting SSB Tx when a SMTC and a STC overlap in time domain for an IAB node, i.e. SMTC takes higher priority.
As long as SMTC can take higher priority over STC, there could be a risk that SSBs in STC may never get chance to be transmitted. This risk can happen because both SMTC and STC are configured in a periodic way and the collision between the two, if any, is also periodic. Then if STC has larger periodicity than SMTC and overlaps with SMTC in time, STC could be always at lower priority. This is certainly not desirable.  
Proposal 6: SMTC takes higher priority for the case where STC is for other IAB’s stage-2 measurement but not for UE to receive. 
Proposal 7: The SSB Tx/Rx configurations (after applying muting rule) resulting in no SSB transmission opportunity for an IAB node is regarded as incorrect network configuration.
Conclusions
This paper concludes that:
Proposal 1: The maximum number of STCs configured for IAB node discovery and measurements is 1.
Proposal 2: The range of SMTC periodicity should be the same as that of STC periodicity, i.e. 5, 10, 20, 40, 80, 160, 320, 640 subframes.
Proposal 3: The values of SMTC offset for different SMTC periodicity can be determined in a similar way as Rel-15. E.g. for SMTC periodicity T ms, offset can take values from 0 to T-1 with step size 1.
Proposal 4: Rel-15 SMTC duration should be reused for SMTC duration for IAB node discovery and measurements, i.e. values from 1ms to 5ms with step size of 1ms.
Proposal 5: When a STC for access UE and a SMTC overlap in time, STC for access UE takes higher priority.
Proposal 6: SMTC takes higher priority for the case where STC is for other IAB’s stage-2 measurement but not for UE to receive. 
Proposal 7: The SSB Tx/Rx configurations (after applying muting rule) resulting in no SSB transmission opportunity for an IAB node is regarded as incorrect network configuration.
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