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In RAN1 #98, the following agreements on SSB-based discovery and measurement were achieved [1].
	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 discuss the remaining details for IAB node discovery and measurement.
[bookmark: _Ref129681832]Discussion
In RAN1#96bis, the following was agreed:
Agreements:
· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH).
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
· The IAB shall fulfill its performance requirements in terms of measurement and transmission of cell specific signals/channels.
It should be noted that the above agreement cannot be applied to solve the collision between STC and SMTC. For an IAB node, if an SMTC and an STC are overlapped and the priority of SSB TX and SSB RX is left to the IAB node implementation, the IAB node may either transmit SSB or receive SSB, and the donor CU has no idea of IAB node decisions. Therefore, it is impossible to coordinate the SSB transmission and reception among multiple IAB nodes unless the transmission and reception are totally non-overlapped. As an example, an IAB node may choose to always prioritize STC hence cannot discover other IAB nodes if the neighboring IAB nodes are transmitting SSBs at the same time. 
Observation 1: If priority rule between STC and SMTC is not defined, the donor node has no idea of the IAB node decisions and the coordination of inter-IAB node discovery and measurement is impossible.
There are two alternatives to resolve the collision between SMTC and STC:
Alt. 1: The MT disables its SSB RX if it overlaps with the SSB TX for DU.
With this alternative, the priority is always given to the DU when collision occurs between STC and SMTC for an IAB node. The potential benefit is that the signaling overhead of SMTC can be reduced. For example, to achieve SSB patterns in Figure 2, with the muting rule, only one STC configuration and one SMTC configuration are needed for each IAB node. Without the muting rule, three SMTC configurations are needed.

Figure 2: Example of four SSB Tx/Rx patterns (Alt. 1)
However, for the SSB patterns in Figure 2, an IAB node MT needs to measure different target IAB nodes in different SSB reception occasions. Therefore, the target cell IDs are different in different SSB reception occasion, which cannot be achieved by a single SMTC. In other words, multiple SMTCs need to be configured and the advantage of signaling overhead reduction for Alt. 1 cannot be achieved.
Observation 2: If the priority of STC is higher than that of SMTC, signaling overhead reduction cannot be achieved.
Alt. 2: The DU mutes its SSB TX if it overlaps with SSB RX for MT.
With this alternative, the priority is always given to the MT when collision occurs between STC and SMTC for an IAB node. A main benefit is that the signaling overhead of STC can be reduced. For example, to achieve the SSB patterns in Figure 3, with the muting rule, only one STC and one SMTC are needed for each IAB node. However, without muting rule, three STC configurations are needed. Considering that the STCs are configured per cell basis and an IAB node may have multiple DU cells, the signaling overhead reduction can be significant.

Figure 3: Example of four SSB Tx/Rx patterns (Alt. 2)
Besides, the priority rule can simplify the procedure of SSB Tx/Rx pattern reconfiguration. To be specific, if the priority rule is defined, the donor CU can reconfigure the SSB Tx/Rx pattern of an IAB node by reconfiguring the SMTCs. However, if no priority rule is defined, both the SMTCs and STCs should be reconfigured. An example is shown in Figure 4, where the donor reconfigure the SSB Tx/Rx pattern from Pattern #0 to Pattern #1. With the priority rule, the donor node can only release SMTC #0 and configure SMTC #1, but without the priority rule, the donor node also need to release STC #1 and configure STC #0. 

Figure 4: Reconfiguration of SSB Tx/Rx pattern
Observation 3: If the priority of SMTC is higher than that of STC, the signaling overhead of SSB Tx/Rx pattern (re)configuration can be reduced.
Proposal 1: For IAB node discovery and measurement, the SSB TX should be muted if the STC and SMTC are overlapped.
According to proposal 1, the priority is always given to the MT and the other IAB nodes shall not expect to perform measurement for this IAB node at colliding occasions. However, the IAB node MT is not mandated to perform measurement at this occasion as long as the performance requirement can be fulfilled. In case measurement is skipped, the IAB node DU can still use this resource for other purposes, e.g., data transmission. In summary, we have the following proposal:
Proposal 2: In case of collision between SMTC and STC, if the IAB node MT does not perform measurement in the overlapped occasion, the IAB node DU can use the resource for other purposes.
Conclusions
In this contribution, we discuss the SSB-based measurement for IAB. Based on the discussion, we have the following observations and proposals:
Observation 1: If priority rule between STC and SMTC is not defined, the donor node has no idea of the IAB node decisions and the coordination of inter-IAB node discovery and measurement is impossible.
Observation 2: If the priority of STC is higher than that of SMTC, signaling overhead reduction cannot be achieved.
Observation 3: If the priority of SMTC is higher than that of STC, the signaling overhead of SSB Tx/Rx pattern (re)configuration can be reduced.
Proposal 1: For IAB node discovery and measurement, the SSB TX should be muted if the STC and SMTC are overlapped.
Proposal 2: In case of collision between SMTC and STC, if the IAB node MT does not perform measurement in the overlapped occasion, the IAB node DU can use the resource for other purposes.
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