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1 Introduction
In the RAN#82 meeting, a new WI for Integrated Access and Backhaul was agreed and following objectives were specified for physical layer [RAN1-led, RAN2, RAN3, RAN4][1].
· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.

· 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). 

· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 

· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 

· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 

· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

· Specification of mechanism to support the “case-1” OTA timing alignment.

Although the specifications objectives listed above are mostly focus on the PHY layer, they still have some additional impacts for RAN2. In this paper, we will further discuss the overview of RAN1 impacts from the RAN2’s point of view.
2 Discussion
2.1 Inter-IAB-node discovery and measurement 

During the SI phase, the SSB based inter-IAB node cell search and measurement in Stage 2 (after the IAB-node DU becomes active) was agreed. In particular, the SSB resources for inter-IAB cell search and measurement should be orthogonal to that for access UEs via TDM and/or FDM in order not to cause any negative impact to the access UEs. 

To enable the mutual discovery and measurement among multiple IAB nodes, the SSB transmission/reception for the IAB nodes should be coordinated. With coordinated configurations, each IAB node should be able to discover and measure other IAB nodes during its reception occasions (i.e., SMTC), and also be discovered and measured by other IAB nodes during its SSB transmission occasions. RRC signaling (and if needed F1-AP) should be enhanced to support SSB transmission and reception configuration for IAB nodes.

For example in Figure 1, different SBB TX/RX patterns can be configured to the DU and MT parts of different IAB nodes in order to enable inter-IAB-node discovery and measurement. 
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Figure 1: SSB set transmission/reception pattern
Observation 1: For each IAB nodes, RRC signaling can be enhanced to support SSB transmission and reception configuration for IAB nodes, and enable the mutual discovery and measurement among multiple IAB nodes.
If an IAB node experiences a RLF or BF, the IAB node needs to conduct cell selection and RRC reestablishment, or the IAB node tries to recover using another beam. In order to have more opportunities to perform measurement and to recovery quickly, the IAB node can mute some IAB specific SSBs used for mutual discovery and measurement. Therefore it can also measure SSBs from other IAB nodes during these occasions. Furthermore, this will not have any impact on the normal UE for either access or measurement.

Proposal 1: An IAB node that experiences RLF or BF, the IAB node may mute some IAB specific SSB used for mutual discovery and measurement, in order to have more opportunities to perform measurement and recovery quickly.

2.2 IAB node RACH

Similar to IAB specific SSBs discussed above, RACH resources for adjacent links need to be orthogonal due to the half-duplex constraint. Hence on the RACH occasions where access UEs or child IAB nodes send the RACH preamble, the IAB node’s MT should not also send a preamble to its parent IAB node. 
In order to address the half-duplex constraint, one straightforward option is to introduce additional PRACH resources for the backhaul link which are orthogonal to those used by the access link and to adjacent backhaul links. However, it will have specification work to enumerate all possible PRACH configurations. 
Observation 2: New PRACH configurations could be defined for backhaul RACH resources in order to address the half-duplex constraint between access and backhaul links, and adjacent backhaul links.
2.3 Resource allocation/coordination
In RAN1 AH1901 meeting, it was agreed that the existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link, and that DU resources are configured by a semi-static manner, separately from the configuration of MT part. 
Observation 3: Existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link.

2.4 OTA timing alignment
For timing alignments of an IAB node, the downlink reception timing and the uplink transmission timing can follow the timing alignments procedures as a Rel-15 UE. For the downlink transmission timing, it was agreed that an IAB node should set its downlink transmission timing ahead of DL reception by TA/2 + T_delta, where the value of the T_delta is intended to account for factors such as Tx to Rx switching time, HW impairments, etc. It was also agreed that T_delta is signaled from the parent node. 
However, the TA value will be updated once the IAB node receives a TAC from its parent node. But for an IAB node, it is not recommended to adjust its downlink transmission timing too frequently, since this may impact the reception performance of downstream nodes to a certain extent. Furthermore, if the downlink transmission timing of the IAB node is changed significantly, the downstream nodes may lose synchronization. Therefore, the downlink transmission timing alignment mechanism should be further studied to prevent frequent timing adjustments and to minimize negative impacts to downstream nodes.
Observation 4: Downlink transmission timing alignment mechanism should be further studied to prevent frequent timing adjustment and to minimize negative impacts to downstream nodes.
3 Conclusion and Proposals
In this contribution, we will further discuss the overview of RAN1 impacts from the RAN2’s point of view. And we have the following observations and proposals:
Observation 1: For each IAB nodes, RRC signaling can be enhanced to support SSB transmission and reception configuration for IAB nodes, and enable the mutual discovery and measurement among multiple IAB nodes.
Observation 2: New PRACH configurations could be defined for backhaul RACH resources in order to address the half-duplex constraint between access and backhaul links, and adjacent backhaul links.
Observation 3: Existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link.

Observation 4: Downlink transmission timing alignment mechanism should be further studied to prevent frequent timing adjustment and to minimize negative impacts to downstream nodes.
Proposal 1: An IAB node that experiences RLF or BF, the IAB node may mute some IAB specific SSB used for mutual discovery and measurement, in order to have more opportunities to perform measurement and recovery quickly.
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