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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
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 #97 [1-11]. The key remaining issues are identified and some potential agreement are also proposed.
[bookmark: _Ref129681832][bookmark: _GoBack]Discussion
There was some good progress on inter-IAB-node discovery and measurement in RAN1 AH1901, RAN1 #96 and RAN1 #96bis as provided in the Appendix. However, there are still some remaining issues that needed to be addressed
· SSB transmission configuration
· Issue 1-1: Configuration values of the parameters in STC
· Issue 1-2: Maximum number of STCs 
· Issue 1-3: Dependency of configurations in multiple STCs 
· SSB reception configuration
· Issue 2: Configuration values of the parameters in SMTC
· Collision resolution between STC and SMTC
· Issue 3: Priority handling between STC and SMTC
SSB transmission configuration
Issue 1-1: Configuration values of the parameters in STC
In RAN1 #96bis, a set of parameters were agreed to be included in STC for IAB node discovery and measurement. It was still FFS whether some of the parameters can have default values. As pointed out in [2], RAN2 requested RAN1 and RAN4 to avoid defining default values. On the other hand, the signaling overhead reduction is not significant since the STC may not change frequently over time. 
Proposed offline agreement 1: All parameters in STC for inter-IAB-node discovery and measurement are provided explicitly, i.e. the default values for the parameters in STC will not be discussed further in RAN1.
To facilitate future work in RAN3, the configurable values for the parameters in STC should be discussed.
Proposed offline agreement 2: The configurable values of the parameters in STC for IAB node discovery and measurement are provided in the following
· SSB center frequency: 
· ARFCN-ValueNR
· SSB subcarrier spacing: 
· FR1: 15khz, 30khz
· FR2: 120khz, 240khz
· SSB transmission periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms (agreed in RAN1 #96bis) 
· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]
· The index of SSBs to transmit (the SSBs to be transmitted in the half frame)
· [bookmark: OLE_LINK1]Same as Rel-15
· FFS additional parameter(s) other than above
Issue 1-2: Maximum number of STCs configurable for an IAB node
It was agreed that an IAB node DU can be configured with multiple STCs for IAB node discovery and measurement. This was further clarified in [5] that the above agreement is applicable to one frequency location since multiple SSB transmissions at different frequency locations is already possible in NR Rel-15. Regarding the maximum number of STCs for that can be configured for an IAB node, the following is observed
Observation: For IAB node discovery and measurement, the maximum number of STCs is 
· 4 supported by Nokia, DCM, Intel, E///(at least 3), HW, QC(?)
· 3 supported by Samsung, E///(at least 3)
· 2 supported by LG
· 1 supported by ATT, ZTE
· Note: It was already agreed that more than one STC is allowed in RAN1 #96bis.
[bookmark: OLE_LINK2]Proposed offline agreement 3: For IAB node discovery and measurement, the maximum number of STCs that can be configured for an IAB node DU per cell at one frequency location is 4.
· Note: this number does not include the cell-defining SSBs for initial access
Issue 1-3: Dependency of configurations in multiple WSTCs 
It was FFS whether there is any dependency among multiple STCs. The main motivation is to reduce the signaling overhead. However, this may lose some flexibility and common configuration between multiple STC can always achieved by implementation if independent configurations are supported.
[bookmark: _Toc7617303][bookmark: _Toc7617625][bookmark: _Toc7619071][bookmark: _Toc7621138][bookmark: _Toc7623190][bookmark: _Toc7767393][bookmark: _Toc7769286]Proposed offline agreement 4: Each STC is independently configured when multiple STCs are configured.
· FFS some of the parameters can have default values, e.g. reuse the same value of one of the other configured STCs.
SSB reception configuration
Issue 2: Configuration details of SMTC
For SSB measurement configuration, at least the following information should be provided: the frequency and SCS of SSB, the set of SSBs to be measured and the SSB measurement timing configurations (SMTC). These configurations can be contained within a measurement object defined for IAB node MT. It was agree that a maximum of four SMTC windows can be independently configured for IAB noWde discovery and measurement. Similarly, these 4 SMTCs windows are defined at one frequency location. The configuration details of each SMTC should be discussed.
Proposed offline agreement 5: The configurable values of the parameters in the SSB reception configurations including SMTC for IAB node discovery and measurement are provided in the following
· SMTC window periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
· SMTC window timing offset: 
· [0, ..., (number of subframes within SMTC window periodicity) – 1]
· SMTC window duration: 
· [1, …, 5] (subframes)
· FFS larger than 5
· List of physical cell IDs to be measured
· [cell ID 0, …, cell ID M-1 ]
· FFS value of M
· SSB-ToMeasure
· Same as 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. In general, company have different views 
· Alt 1: One company thinks configuring single STC or single SMTC with short periodicity with applying collision rule between STC and SMTC is not decent configuration, in terms of less flexibility on STC/SMTC window timing, incompliance with Rel-15 SMTC principle and RAN4 requirements, and/or poor SINR for inter-IAB node measurements, although it can provide a little bit signal overhead reduction [3]. 
· Alt 2: Two companies think SMTC should have higher priority over STC since the main use case of this is to have short STC and long SMTC [1][4]. 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 [1][3][4].
· Alt 3: 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 [7][8]. However, this may not be true since the muted SSBs may not fall into the measurement window of other IAB nodes. 
· Alt 4: Four companies think that there is no obvious priority between STC and SMTC [2][5][6][9]. In particular, two company proposed that the one with larger periodicity has higher priority [6][9]. In [2][5], two types of SSBs can be configured: one that can be muted and the other cannot be muted. 
Comment: Note that the possibility of configuring non-overlapping STC and SMTC is already allowed. The question is whether there is any benefit by allowing the overlapping of STC and SMTC. It was pointed out in [1][4] signaling overhead can be reduced by defining a smaller STC periodicity and larger SMTC. While the signaling overhead reduction cannot be achieved by defining a smaller SMTC periodicity and larger STC. Hence, it may be helpful to discuss whether there is a need to prioritize STC in case of collision
Proposed offline agreement 6: When STC and SMTC collides in time for an IAB node, the following alternatives are adopted (to be down-selected):
· Alt 1: SMTC is prioritized over STC, i.e. the SSBs is muted
· Alt 2: STC is prioritized over SMTC, i.e. the SSBs is transmitted 
· Alt 3: The one with longer periodicity is prioritized, i.e. the SSBs is either muted or transmitted depending on the periodicity of SMTC and STC
· Alt 4: The priority between SMTC and STC is configurable, i.e. the SSBs is either muted or transmitted depending on the configuration
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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#96
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

RAN1#96bis
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.

