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Introduction
In RAN1#94bis meeting, Agreements about IAB discovery, Measurements are given as following:
· Solution 1-B means SSB, that may get muted, for inter-IAB cell search and measurement in stage 2 is not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs
· Solution 1-A means SSB for inter-IAB cell search in stage 2 is on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted inside of the SMTC configured for access UEs
· Solution 1-A and Solution 1-B are both supported
· Enhancements for off-raster SSB, e.g. new periodicities and time-domain mapping can be considered
In RAN1#95 meeting, Agreements about IAB discovery, Measurements are given as following:
· Mechanisms for discovery of IAB nodes and management of backhaul links in both SA and NSA deployments, taking into account the half-duplex constraint at an IAB node and multi-hop topologies, including:
· Solutions reusing the same set of SSBs used for access UEs and solutions which use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs
· CSI-RS-based IAB node discovery in synchronized deployments
At last meeting, Agreements of IAB inter node measurements are shown as following:
· SSB transmission configuration information (i.e. the necessary information for the DU to determine when to transmit SSB) and SSB reception configuration information (i.e. the necessary information for the MT to determine when to search for SSB) for IAB inter-node measurements are determined in a centralized manner, i.e. not locally by the IAB node.
· An IAB node is provided with configuration of SSB transmission and reception information for IAB inter-node measurements.
· FFS details
This paper summarizes our views on the issues of SSB based IAB inter node discovery.
IAB inter node discovery
In this section, SSB based solutions are analyzed and proposals are given. 


[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Figure 1 IAB nodes of different hops

Considering the half duplex feature of IAB node, when one IAB node is detecting SSBs from a cell of another node, it cannot transmit SSBs to be detected by other nodes at the same time. To solve this problem, if the same set of SSBs used for access UEs are reused for IAB discovery, we propose that TDM of SSBs are used for different hop number of IAB nodes, and for the same hop number of IAB nodes, the method of SSBs muting are used. As shown in Figure 1, the SSBs transmission of the first hop IAB nodes(RN1,RN2,RN3 and RN4), the second hop IAB nodes and the third hop IAB nodes are time division multiplexed, and for the different IAB nodes of the same hop, SSBs muting needs to be used.


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 1: TDM is used for SSBs transmission of different hop number IAB nodes, and SSB muting is used for the same hop group of IAB nodes.

As for TDM SSB transmission for the different hop number of IAB nodes, two SSB configuration options could be considered.
Option 1: the SSBs transmission occasions are orthogonal among IABs of different hops, but with the same periodicities of SSBs configuration for each IAB nodes in Rel-15, as shown in Figure 2.
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Figure 2: Option 1 same periodicity as in Rel-15

Option 2:  the SSBs transmission occasions are orthogonal among IAB nodes of different hops, with the different periodicities of SSBs configuration from Rel-15 for IAB nodes, but the same transmission occassions as in Rel-15 configuration, as shown in Figure 3.


Figure 3: option 2 different periodicity but same transmission occassions as in Rel-15
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 2: As for TDM is used for SSBs transmission of different hop number IAB nodes, one option is same periodicity as in Rel-15 for each IAB nodes, the other option is different periodicities from Rel-15 for each IAB nodes.

As for SSB muting is used for the same hop group of IAB nodes, there are two configuration methods, one is predefined muting pattern, and the other is sem-persistent configuration or dynamic configuration of SSB muting pattern. For predefined muting, the signalling overhead is low, but also with low flexiblity, so it is more prefered to consider semi-persitently or dynamically SSB muting configuration, if semi-persistent or dynamic SSB muting method is considered, Orthogonal cover code could be indicated to each IAB node, in order to make SSBs transmission for different IAB nodes orthogonal.
Proposal 3: As for SSB muting is used for the same hop group of IAB nodes, both predefined muting pattern and semi-persistent or dynamic SSB muting pattern could be considered.

Conclusion
In this contribution, we give our analysis and views on the SSBs for inter-IAB-node discovery and measurements issues, the following proposals are given:
Proposal 1: Different SSB periods are used by different hop group of IAB nodes, SSB muting is used for the same hop group of IAB nodes
Proposal 2: As for TDM is used for SSBs transmission of different hop number IAB nodes, one option is same periodicity as in Rel-15 for each IAB nodes, the other option is different periodicities from Rel-15 for each IAB nodes.
Proposal 3: As for SSB muting is used for the same hop group of IAB nodes, both predefined muting pattern and semi-persistent or dynamic SSB muting pattern could be considered.
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