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In RAN1#96, the agreements related to inter-IAB node discovery/measurement are as following:

Agreements:
· 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)
· Introduction of SSB transmission configurations (STC) indicating SSB transmission(s)
· FFS details
· FFS how to resolve potential collision between SMTC and STC

In RAN1#96bis, the agreements related to inter-IAB discovery/measurement are as following:

Agreements:
· The Rel-15 SSB mapping pattern within a half frame is reused for IAB node discovery and measurements

Agreements:
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:
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:
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.

In RAN1 #97, the agreements related to inter-IAB node discovery/measurement is as following:

Agreements:
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.

Agreements:
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 (agreed in RAN1 #96bis) 
· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]
· The index of SSBs to transmit (the SSBs to be transmitted in the half frame)
· Same as Rel-15
· FFS additional parameter(s) other than above
Agreements:
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

Agreements:
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 signalling optimization is necessary or not
Agreements:
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

In RAN1#98, the agreements related to inter-IAB node discovery/measurement are as following:

Agreements:
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.

Agreements:
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, we focus on SSB related enhancement for inter-IAB node discovery and measurement.
2 Discussion
2.2 Conflict between SSB Tx and SSB Rx
Based on previous agreement, there can be at most 4 independent STC configurations and 4 independent SMTC configurations. With the maximum number of STC and SMTC configured, there can be at most 70 SSB transmission patterns and 15 of them can be discovered/measured by a single IAB node with 4 SMTC windows. In our view, these values are enough for inter-IAB node discovery/measurement. And these values can be achieved by non-overlapped STC and SMTC configurations.
The only motivation for overlapped STC/SMTC configuration is to reduce signaling overhead from our perspective. As this is by F1-AP signaling among different IAB nodes, we don’t see there is  strong concern on overhead reduction. So we propose that the configuration of STC and SMTC is non-overlapped, and there is no issue of potential collision of STC and SMTC.
Proposal 1: Potential collision between STC and SMTC configuration is avoided by more STC/SMTC windows configured, and if there is collision, it is up to gNB implementation to Tx or Rx.
2.2 Rate matching at UE side
For PDSCH reception at the UE side, when a time-frequency resource is occupied by SSB, the resource is considered as not available for PDSCH reception. The time-frequency domain position of legacy SSB for access UE can be detected by the UE with blind decoding. The off-raster SSB for neighboring cell measurement in NR R15 can be configured to the UE. However, for the off-raster SSB for inter-IAB node discovery/measurement, the access UE can’t know its existence and position without additional signaling. 
Scheduling restriction can be applied to PDSCH when there is overlapping between PDSCH and SSB for inter-IAB node discovery/measurement with loss of scheduling efficiency. There are also rate matching pattern introduced in NR R15 to solve collision between PDSCH and other channel/RS with maximum number restrict on number of the rate matching patterns. However, scheduling restriction will lead to spectral efficiency loss, and NR R15 rate matching mechanism can’t support all the possible STC configurations. There can be at most 4 rate matching patterns. Each rate matching pattern can cover 2 slot in time domain. In high frequency band, the SCS of SSB is 120KHz/240KHz. A beam sweepped SSB set occupies 5ms. The number of slots for SSB transmission in a half frame are 38/36 depending on different SSB patterns. These slots can’t be covered by the at most 8 slots with 4 rate matching pattern. When there are at most 4 STC configurations, the legacy rate matching patterns are far from enough. So we propose two other alternatives:
· Alt 1: Explicit signaling to indicate STC to UE for rate matching;
· Alt 2: Adding SSB transmission in STC to UE measurement configuration.
In Alt 1, the STC configuration parameters such as center frequency, subcarrier spacing, periodicity, offset, SSB index are informed to UE for rate matching purpose.
In Alt 2, the STC configuration parameters are conveyed to the UE by measurement configuration, and the gNB can discard such measurement reports.
Alt 2 is a UE transparent way with measurement reporting overhead. So we slightly prefer Alt 1.
Proposal 2: Support explicit configuration of STC related parameters to UE for rate matching purpose.
3 Conclusion
In this contribution, we discussed the IAB node discovery and measurement related issues, and our proposals are as following:
Proposal 1: Potential collision between STC and SMTC configuration is avoided by more STC/SMTC windows configured, and if there is collision, it is up to gNB implementation to Tx or Rx.
Proposal 2: Support explicit configuration of STC related parameters to UE for rate matching purpose.
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