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RAN1#96-RAN1#97 made the following agreements for SSBs for inter-IAB-node discovery and measurements [1]-[3]. 
· All parameters in STC for inter-IAB-node discovery and measurement are provided explicitly, i.e. the default values for the parameters in STC will not be discussed further in RAN1.
· The configurable values of the parameters in STC for IAB node discovery and measurement are provided in the following
· SSB center frequency
· ARFCN-ValueNR
· SSB subcarrier spacing
· FR1: 15khz, 30khz
· FR2: 120khz, 240khz
· SSB transmission periodicity
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms 
· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]
· The index of SSBs to transmit 
· Same as Rel-15
· FFS additional parameter(s) other than above
· For IAB node discovery and measurement, the maximum number of STCs that can be configured for an IAB node DU per cell at one frequency location is 4.
· Note: this number does not include the cell-defining SSBs for initial access
· Each STC is independently configured when multiple STCs are configured.
· Up to RAN3 to decide that if SSB index is common across two or more STC configurations, whether additional signaling optimization is necessary or not
· 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: 
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.
· Each SMTC window is provided its own independent configuration (e.g. periodicity, offset, duration). 
· The configurable values of the parameters in the SSB reception configurations including SMTC for IAB node discovery and measurement are provided in the following
· SMTC window periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
· SMTC window timing offset: 
· [0, ..., (number of subframes within SMTC window periodicity) – 1]
· SMTC window duration: 
· [1, …, 5] (subframes)
· FFS larger than 5
· List of physical cell IDs to be measured
· [cell ID 0, …, cell ID M-1 ]
· FFS value of M
· SSB-ToMeasure
· Same as Rel-15
RAN1#98 has further made the following agreements [4]. 
· For IAB node discovery and measurements, the Physical cell-ID (0…1007) is provided in STC and the detailed signaling design is up to RAN3.
· For IAB node discovery and measurement
· The maximum SMTC window duration is 5ms.
· The maximum number of PCIs per SMTC (maxNrofPCIsPerSMTC) is 64.
In this contribution, based on those discussion and agreements, we further elaborate those topics and present our views on SSBs for inter-IAB-node discovery and measurements.
STC/SMTC Configuration  
According to current STC/SMTC configuration agreements, no-collision STC/SMTC configuration at one IAB node is already allowed. We give two examples for further discussion.   
In Figure 1, we show an example of STC/SMTC configuration for IAB node discovery/measurements. In this example, we assume the cell-defining SSBs for initial access have 20ms periodicity. For a group configuration periodicity 20ms, which we define it as the maximum periodicity among all STC/SMTC configuration at an IAB group, we have  STC/SMTC candidate locations, which can form three STC/SMTC patterns as shown in Figure 1. Each STC/SMTC pattern (which has two STC windows and one SMTC window) can be assigned to one IAB node, hence this configuration enables a group of three IAB nodes for mutual discovery and measurements. Note that the two STC windows can be configured independently with the same periodicity but different offsets. 


Figure 1: An example of STC/SMTC configuration with 20ms group periodicity
In Figure 2, we show another STC/SMTC configuration example with group periodicity increased to 40ms. In this example, we assume the cell-defining SSBs for initial access have 10ms periodicity. For a group configuration periodicity 40ms, which generates  STC/SMTC candidate locations, can form at most  STC/SMTC patterns as shown in Figure 2. Each STC/SMTC pattern (which has two STC windows and two SMTC windows) can be assigned to one IAB node, hence this configuration enables a group of six IAB nodes for mutual discovery and measurements. 


 Figure 2: An example of STC/SMTC configuration with 40ms group periodicity
From those two examples, we can observe that current STC/SMTC configurations can already ensure there exists no STC/SMTC collision at one IAB node and fulfil mutual discovery/measurements in a group with proper setting of STC/SMTC periodicity, offsets, etc. In addition, when the number of IAB nodes (set as) in a group for mutual discovery/measurements increases, we can correspondingly increase the group periodicity to generate more STC/SMTC candidate locations (the number of STC/SMTC candidate locations satisfies  and choose  STC windows   to form  different STC/SMTC patterns such that  IAB nodes can be assigned with these different STC/SMTC patterns for mutual discovery/measurements. Hence, current STC/SMTC configuration with no STC/SMTC collision at one IAB node is already sufficient to enable IAB mutual discovery/measurement to the designed maximum IAB group value of.
The STC/SMTC no-collision configuration discussed above may cause longer delay when the group of IAB nodes that need to discovery/measure each other expands. To reduce latency, we can reduce STC periodicity (e.g., lower than the group periodicity showed in the above examples) or reduce SMTC periodicity, which will cause collision between STC and SMTC in an IAB node. STC/SMTC collision resolution design can be introduced. However, as this feature is mainly intended for performance enhancement, it is not essential to specify in Rel-16. 
Observation 1: Non-overlapping STC/SMTC occasions at one IAB node can be achieved by proper setting of STC/SMTC periodicity, offsets, etc.
Observation 2: When the number of IAB nodes in a group for mutual discovery/measurements increases, we can correspondingly increase the group periodicity to generate more STC/SMTC candidate locations to enable different STC/SMTC patterns for each IAB node.
Observation 3: Current STC/SMTC configuration with non-overlapping STC/SMTC occasions at one IAB node is sufficient to enable IAB mutual discovery/measurement for up to  IAB nodes.
Proposal 1: For Rel-16 specification, focus on STC/SMTC no-collision configurations.  No muting pattern related parameter is needed in either STC or SMTC configuration.
Conclusion
In this contribution, we discussed SSBs for inter-IAB-node discovery and measurements. It is summarized by the following and proposals. 
Observation 1: Non-overlapping STC/SMTC occasions at one IAB node can be achieved by proper setting of STC/SMTC periodicity, offsets, etc.
Observation 2: When the number of IAB nodes in a group for mutual discovery/measurements increases, we can correspondingly increase the group periodicity to generate more STC/SMTC candidate locations to enable different STC/SMTC patterns for each IAB node.
[bookmark: _GoBack]Observation 3: Current STC/SMTC configuration with non-overlapping STC/SMTC occasions at one IAB node is sufficient to enable IAB mutual discovery/measurement for up to  IAB nodes.
Proposal 1: For Rel-16 specification, focus on STC/SMTC no-collision configurations.  No muting pattern related parameter is needed in either STC or SMTC configuration.
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