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Introduction
In RAN1#96bis meeting, SSBs for inter IAB node discovery and measurements was discussed, and following agreements are captured in the chairman’ note:

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 this contribution, we further discuss on the remaining issues of SSBs for inter-IAB-node discovery and measurements.
Transmission/reception configuration for discovery of IAB nodes
Max number of SSB transmission configuration (STC)
  In RAN1#96bis meeting, it is agreed that an IAB node DU can be configured with zero, one or multiple STC. Also, it is agreed that the maximum number of SMTC windows which can be configured for an IAB node is 4. Then, the remaining issue is the maximum number of STCs and whether or not to have any dependency among multiple STCs. 
[bookmark: _GoBack]In case of N discovery/measurement occasions per IAB node where each occasion consists of NTx STC windows and NRx SMTC windows with the same periodicity (i.e., N=NTx + NRx), the maximum number of inter-IAB-node discovery can be . For example, if NTx = 1 and  NRx = 4, we have upto 5 neighboring IAB nodes discovery and if NTx = 2 and  NRx = 4, we have upto 20 neighboring IAB nodes discovery. Thus, larger number of NTx can provide higher flexibility on the Tx/Rx configuration for IAB nodes at the expense of increased signaling overhead. For signaling overhead reduction in case of multiple STCs, it can be assumed that at least numerology and SSB index can be the same among the multiple STCs. However, if NTx is not large number, e.g. NTx=2, we thinks such reduction method does not necessary.  Thus, we think NTx=2 which can support two-tiers of IAB nodes in hexagonal deployment is reasonable. 
Proposal 1: Support up to 2 SSB transmission configuration (STC) windows per IAB node. 

Collision handing
For collision handing between STC and SMTC following two scenarios can be considered:
1) Transmission periodicity: X ms, measurement periodicity: N*X ms
2) Transmission periodicity: N*X ms, measurement periodicity: X ms
In scenario 1, discovery SSB is transmitted with X ms periodicity from N IAB nodes with different offset values, and each IAB node measures every N*X ms periodicity. In measurement timing, transmission is muted, and the other N-1 IAB nodes can be measured. In scenario 2, discovery SSB is transmitted with N*X ms periodicity from N IAB nodes with different offset values, and each IAB node measures every X ms. Then, discovery SSB is transmitted at IAB node in transmission timing, and the IAB node in measurement timing except for colliding with transmission timing can measure other IAB node. 
Proposal 2: For collision between SMTC and STC, one with longer periodicity is prioritized. 

Semi-persistent or aperiodic discovery procedure
Since IAB nodes have fixed location, full sweep of all beams cannot be necessary in RRM measurement. Limited specific beams can be required for that. However, to obtain which beams are necessary, some procedure for discovery with full beams can be adopted. For the purpose of it, it would be sufficient to use semi persistent or aperiodic transmission and measurement, not periodic. Those procedure can be triggered by a donor upon a certain set of conditions (e.g., a new IAB node joins).
Proposal 3: For IAB node discovery, semi-persistent or aperiodic discovery procedure is supported, which is used to reduce the number of beams in periodic SSB transmissions for discovery by using it only when a new IAB node joins or leaves.
Conclusion 
In this contribution, we discussed on detection and measurement among IAB nodes. Based on discussion, we obtained following proposals:
Proposal 1: Support up to 2 SSB transmission configuration (STC) windows per IAB node. 
Proposal 2: For collision between SMTC and STC, one with longer periodicity is prioritized. 
Proposal 3: For IAB node discovery, semi-persistent or aperiodic discovery procedure is supported, which is used to reduce the number of beams in periodic SSB transmissions for discovery by using it only when a new IAB node joins or leaves.
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