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Introduction
This article focuses on the transmission and measurement of Synchronization signals in IAB networks.
Discussion
An IAB network can consist of many IAB nodes. Each IAB node will have a mobile-termination (MT) and gNB-DU functionality [1]. The MT part of an IAB node acts as the child of a parent node. The DU part provides gNB functionality to children nodes. Figure 1 shows an example of IAB network. Both IAB node 2 and IAB node 3 are children of IAB node 1. The MTs of these two IAB nodes receive data from the DU of IAB node 1. UE node 1 and UE node 2 are children of IAB node 2 and IAB node 3 respectively. The dotted line between IAB node 2 and IAB node 3 means that the link between IAB node 2 and 3 is good; and IAB node 2 might be able to act as a parent of IAB node 3.
[image: ]
Figure 1: An IAB network 
Different IAB nodes of an IAB network can be designed by different infra vendors. Inter-operability among different IAB nodes is significant to guarantee the performance of an IAB network.
Observation 1: Ensuring inter-operability among different IAB nodes is very important to guarantee the performance of an IAB network.

Transmission of discovery signals by IAB DU
In RAN4 RRM spec [3], requirements have been mostly designed for the UE. Both MT and DU need to operate properly to ensure the functionality of an IAB network. 
RAN1 made the following agreement in the last meeting [2]. 
	Agreement:
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



The above agreement allows the network to configure an IAB DU with multiple SS block timing configurations (STCs). The IAB node DU needs to transmit synchronization signals during STCs properly so that the MTs of other IAB nodes can discover this IAB node. For example, IAB node 3 is connected to IAB node 1 in figure 1. However, since IAB node 3 seems to have better link gain with IAB node 2, IAB node 3 may discover IAB node 2 if these IAB nodes transmit and receive SS blocks based on the configured STC locations. 
Observation 2: RAN1 is allowing network to configure an IAB node with multiple STC configurations.
Apart from SS block transmissions, RAN1 has also defined different signalling schemes, e.g. resource colouring, additional TA command, etc. that are only applicable for the DU of an IAB node. IAB DU needs to follow these configurations properly to guarantee performance of the IAB network.
Proposal 1: RAN4 discusses if requirements for IAB DUs need to be captured in RRM specs.
Measurement of discovery signals in IAB Networks
In Rel-15, a UE can be configured with only up to two SMTC windows in intra-frequency carriers and one SMTC window in inter-frequency. The maximum periodicity of an STC node can be 160 ms.
Different parts of 38.133 [3] have been written based on above assumptions. Some texts from 38.133 are given below:
“If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.” 
“If the SCell is known and belongs to FR1, Tactivation_time is:
-	[TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].”
On the other hand, for IAB node discovery and measurement, an IAB MT can be configured with up to four STC windows. The periodicity of SMTC can be up to 640 ms. RAN1 made the following agreements regarding this [2]: 
	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 measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.




The updated number of SMTC configurations and SMTC periodicity needs to be captured in IAB RRM specs.
Proposal 2: RAN4 captures the updated maximum number of SMTC configurations and SMTC periodicity for IAB networks in RRM specs. 

Conclusion
Observation 1: Ensuring inter-operability among different IAB nodes is very important to guarantee the performance of an IAB network.
Observation 2: RAN1 is allowing network to configure an IAB node with multiple STC configurations.
Proposal 1: RAN4 discusses if requirements for IAB DUs need to be captured in RRM specs.
Proposal 2: RAN4 captures the updated maximum number of SMTC configurations and SMTC periodicity for IAB networks in RRM specs. 
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