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This contribution provides a summary of section 7.2.3.1 Extension of SSBs for inter-IAB-node discovery and measurement based on the contributions submitted to RAN1 #96bis [1-11]. 
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There was some good progress on the inter-IAB-node discovery and measurement in RAN1 AH1901 and RAN1 #96. However, there are still some remaining issues that needed to be addressed as listed below
· SSB transmission configuration
· Issue 1-1: Configuration information provided by STC
· Issue 1-2: Number of STCs for each IAB node
· Maximum number of STCs if multiple STC is supported 
· SSB reception configuration
· Issue 2-1: Maximum number of SMTC windows
· Issue 2-2: Necessity of extension of SMTC window configuration
· Collision resolution between STC and SMTC
· Issue 3: Priority handling between STC and SMTC
SSB transmission configuration
Issue 1-1: Configuration information provided by STC
Before discussing the detailed configuration information provided in STC, it will be good to clarify whether there is a need to introduce new SSB mapping patterns for inter-IAB-node discovery and measurement. Two companies discussed this issue and propose to reuse the Rel-15 SSB mapping patterns, i.e. each set of SSBs is transmitted within a half frame with predefined symbol locations. 
Proposed offline agreement 1: The Rel-15 SSB mapping pattern within a half frame is reused for IAB node discovery and measurements, 
Many companies discuss the configuration information conveyed in STC [1][5][6][8][9][10][11]. Although there are some different preference on some specific configuration information, there is a majority view that at least the timing configuration and frequency configuration of the SSBs should be provided in STC. For SSB transmission periodicity, several companies propose to support a longer periodicity than 160ms for inter-IAB-node discovery and measurement [4][5][6][9]. 
Proposed offline agreement 2: 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 will be discussed in RAN3.

Issue 1-2: Number of STCs for each IAB node
It should be clarified that the STC for IAB node discovery and measurement may share some similarities to STC for access UEs. Regarding the number of STCs to be supported for IAB node discovery and measurement, two companies pointed out that the STC is only needed for the IAB node that can be a parent node [9][10]. In addition, many companies proposed to allow the possibilities to configure more than one STCs [1][5][6][8][9][11] while one company propose that one STC can be configured [10]. 
Proposed offline agreement 3: 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

SSB reception configuration
Issue 2-1: Maximum number of SMTC windows
One remaining issue for SSB reception configuration is the maximum number of SMTC windows that can be configured for an IAB node, i.e. whether it can be larger than 3. To determine the maximum number of SMTC windows, many companies pointed out this essentially relates to how many IAB nodes need to be mutually discovered. Several companies provide some analysis on the number of SSB Tx/Rx patterns that can be generated. In [6] and [11], it was assume that the total number of SMTC windows for a group of nodes is n, and each node is allocated n/2 windows for SSB reception while the node is transmitting SSB sets in each of the remaining n/2 windows, mutual discovery can be provided at least for nodes with half-duplex constraint. In [1], it was assumed that K SSB sets are configured and one SMTC is configured within the K SSB sets. If the total number of K SSB sets is , the total number of IAB nodes that can be mutually discovered is , which is essentially the total number of SSB Tx/Rx patterns. Though the configuration is different, same conclusion was drawn. 
Proposed offline agreement 4: For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.

Issue 2-2: Necessity of extension of SMTC window configuration
In [6][9], a longer measurement periodicity than 160ms are proposed for SMTC. 
Proposed offline agreement 5: For IAB node discovery and measurement, the periodicity supported in SMTC configurations is 5, 10, 20, 40, 80, 160, 320 or 640 subframes.
For necessity of introducing a longer SMTC windows, one company proposed to support a longer SMTC duration [5] while two companies proposed to have the same measurement duration as Rel-15 [6][9].
Proposed offline agreement 6: For IAB node discovery and measurement, the measurement duration in SMTC configurations follows Rel-15.

Collision resolution between STC and SMTC
Issue 3: Priority handling between STC and SMTC
One remaining issue is how to resolve potential collision between SMTC and STC. It was pointed out that by allowing for such collision and having predefined rules to resolve it may simplify the SMTC/STC configurations in terms of signaling overhead. 
· One company thinks SMTC should have higher priority over STC since the main use case of this is to have short STC and long SMTC [1]. When STC is longer than SMTC, multiple SMTC windows need to be configured since the cell detected in each SMTC window is different. The benefit of configuration overhead saving is gone.
· Two companies think STC should always have higher priority than SMTC since the IAB node shall not mute the SSB transmissions that may be measured by other IAB nodes [5][6]. However, this may not be true since the muted SSBs may not fall into the measurement window of other IAB nodes. 
· Three companies think that there is obvious priority between STC and SMTC [3][6][9]. In particular, one company proposed that the one with larger periodicity has higher priority [3]. In [6], two types of SSBs can be configured: one that can be muted and the other cannot be muted. In [9], it was proposed that SMTC has higher priority by default but it can be overridden by NW indication. 
Proposed offline agreement 7: Continue discussion on collision resolution between STC and SMTC considering the signaling overhead. 
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Appendix: RAN1 agreements
RAN1 AH1901
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 

RAN1#96bis
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
