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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
It is agreed to specify the following aspects for extension of the SSBs for inter-IAB-node discovery and measurements,
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
In RAN1 Adhoc#1901, it is agreed that,
Agreements:
· 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 

In RAN1#96, it is agreed that,
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

This contribution discusses the design choice for SMTC and STC.
2. Discussion
In order to configuration of the Tx/Rx coordination can be done centrally at the CU, the followings are agreed in RAN1#96,
· The IAB-nodes’ DU is provided with a configuration of of SSB transmission configurations (STC) indicating SSB transmission(s)
· The IAB-nodes’ MT is provided with a configuration of SMTC windows to perform measurement and reporting.
Configuration of SMTC windows 
For SMTC window configuration, it is agreed that the maximum number of SMTC windows that can be configured for an IAB node, referred as max( NRX ), is at least 3 and each SMTC window is provided its own independent configuration (e.g. periodicity, offset, duration). By further reviewing of the agreement, we think max( NRX ) greater than 3 is needed.
For intra-frequency, at least 3 SMTC windows is needed for an IAB node.
· In mathematics, the four color theorem, or the four color map theorem, states that, given any separation of a plane into contiguous regions, producing a figure called a map, no more than four colors are required to color the regions of the map so that no two adjacent regions have the same color. According to this, 4 orthogonal SSB transmission opportunities are enough from network perspective to guarantee any of two neighboring IAB nodes are transmitting SSBs in different T-F resources. Hence from an IAB perspective, 3 different SMTC windows configuration is enough for it to perform measurement and reporting for intra-frequency.
For inter-frequency, at least 2 SMTC windows is needed for IAB node to monitor.
Hence, it is proposed that the total number of SMTC windows should be 5.
Proposal 1: support maximum 5 SMTC windows that can be configured for an IAB node, referred as max( NRX ) = 5
Secondly, regarding the parameters for configuration, the periodicityAndOffset and duration in SSB-MTC should at least be supported. Furthermore, a.k.a. ‘off-raster’ solution, additional SSB resources may be introduced for inter-IAB-node discovery and measurements.  Therefore, the ssbFrequency should be also supported to be configurable. ssb-ToMeasure can also be supported in order to reduce the number of SSBs to be measured. It is beneficial especially for backhaul link for directional transmission.
Proposal 2: Each SMTC window is provided its own independent configuration at least contains  periodicityAndOffset, duration, ssbFrequency and ssb-ToMeasure

Configuration of STC 
The purpose of configuring STC at least for the followings,
· UEs in access link to monitor SSBs which are transmitted by IAB DU module.
· Neighboring IAB nodes to monitoring SSBs 
Since these two purpose may have different requirement of the STC configurations, e.g., period and offset and etc. It is natural to support at least 2 STC configurations for an IAB node.
Proposal 3: support at least 2 STC that can be configured for an IAB node indicating SSB transmission(s), referred as max( NTX ) is at least 2. 
Proposal 4: Each STC is provided its own independent configuration at least contains  periodicityAndOffset, duration, ssbFrequency and ssb-ToMeasure

Potential collision between STC and SMTC
As mentioned in the configuration of STC, if a STC configuration for the purpose of transmitting SSBs for UE, it should not be impacted otherwise the UE measurement behaviors is impacted. 
If a STC configuration for the purpose of neighboring IAB nodes to monitoring SSBs, it is more complicated. From an IAB point of view, SMTC contains multiple opportunities for IAB to receive SSBs. Hence it is expected that when an occasion for STC is collided with an occasion for SMTC, prioritizing transmitting SSBs should be considered at first. However, considering some IAB nodes may have more critical demand on measurement/reporting than being discovered by other IAB nodes, prioritizing receiving SSBs can also be considered.
Proposal 5: Further study on prioritizing STC or SMTC for different cases.
3. [bookmark: _GoBack]Conclusion
For extension of SSBs for inter-IAB-node discovery and measurements, it is proposed as follows,
Proposal 1: support maximum 5 SMTC windows that can be configured for an IAB node, referred as max( NRX ) = 5
Proposal 2: Each SMTC window is provided its own independent configuration at least contains  periodicityAndOffset, duration, ssbFrequency and ssb-ToMeasure
Proposal 3: support at least 2 STC that can be configured for an IAB node indicating SSB transmission(s), referred as max( NTX ) is at least 2. 
Proposal 4: Each STC is provided its own independent configuration at least contains  periodicityAndOffset, duration, ssbFrequency and ssb-ToMeasure
Proposal 5: Further study on prioritizing STC or SMTC for different cases.
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