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Introduction
As part of the Work Item on Integrated Access and Backhaul for NR [1], the following objectives have been captured:
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:
· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).

As part of the integration procedure the IAB node needs to select an appropriate parent. The following was captured in the meeting minutes of RAN3#103bis:

# 33_ParentNodeSel
-  Selection of parent node: OAM vs. signaling vs. “learning from neighbors’ HO rejection” vs. OAM config of CU with list of IAB-capable cells?
(CATT)
Summary of offline disc R3-192061 noted
-Option 1, via OAM (pre-configuration)
-Option 2, via OAM (Rel-10 relay-like way ) 
-Option 3, via new signaling, the system info from IAB-DU or IAB-donor
-Option 4, via handover/rediection mechanisms, where IAB-node connects to any cell and then it could be up to CU configuration
 To be continued...

This contribution discusses the options for parent selection by IAB nodes as part of the network integration procedure.


IAB node parent selection
Figure 1 shows the multi-phase procedure for IAB-node integration captured in 38.874 Section 9.3. for SA operation [2]:


Figure 1. IAB node’s Integration Procedure (Section 9.3 of 38.874)
Also, as noted in 38.874, the first phase of IAB-node integration includes the following aspects:
1.	The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration:
-	This phase includes discovery and selection of a serving node, which can be an IAB-donor or another IAB-node. The IAB-node may retrieve this information, e.g. from OAM or via RAN signaling such as OSI or RRC.
-	This phase further includes setting up connectivity to other RAN nodes and CN.
-	This phase involves the MT function on the IAB-node.

As noted in the introduction, multiple options have been considered for discovery and selection of a serving parent node:
Option 1, via OAM (pre-configuration)
Option 2, via OAM (Rel-10 relay-like way) 
Option 3, via new signaling, the system info from IAB-DU or IAB-donor
Option 4, via handover/redirection mechanisms, where IAB-node connects to any cell and then it could be up to CU configuration
In this section we discuss the tradeoff of the different options.

OAM-based options (Option 1 and Option 2) are attractive due to the fact that they are transparent to the Ran and avoid any latency in setup in case the IAB node is allowed to autonomously connect to a parent node which may not be suitable from either an IAB capability or desired topology perspective. However, these methods assume a significant amount of pre-planning by an operator to know which parent node should be selected by a newly deployed IAB node, both in terms of radio conditions at the site (assuming max RSRP is one metric used for parent selection) and impact on the existing topology from load and resource partitioning perspectives.  This may be feasible in case of small-scale IAB deployments in limited geographic areas, but does not seem to be a scalable solution for dense IAB deployments (required for effective mmW coverage and capacity). Also OAM approaches limit the ability for the donor CU to manage and update the topology even semi-dynamically, as any change in the topology needs to be sent to the OAM to update the parent node list which cannot be done in real-time. As a result, this approach is further not forward compatible to support mobile IAB nodes in future releases.

Observation 1: OAM-based options (Option 1 and Option 2) are very restrictive in terms of support for topology adaptation, lack scalability, and require significant deployment planning efforts in case of dense IAB deployments.

Option 3 is another alternative, where the topology and parent selection information is provided via RAN signaling, for example using an IAB-specific SIB message which is broadcasted to the IAB MTs performing initial access. A benefit of this option is that it enables IAB node performing initial access for the first time to determine suitable candidate parents before connecting to the network and can avoid connecting to a suboptimal parent node. However, the overhead of the system information needs to be taken into account considering that IAB nodes will not be entering the network as frequently as UEs and in addition since the topology map is broadcasted it requires being updated in case of topology changes and also a non-trivial amount of planning effort since like Option 1 or 2 the optimal candidate nodes need to be determined before the IAB node is deployed. From that perspective if Option 3 is supported it should be optional signaling and not mandated for IAB node integration.

Observation 2: System-information broadcast signaling (Option 3) avoids suboptimal initial parent selection, but may also limit topology adaptation flexibility and requires additional deployment planning effort.

Option 4 does not rely on any network assistance information and instead is the simplest option since the IAB node MT acts a normal UE and only after the connection is established does the topology management function at the Donor CU move the IAB node to the desired parent node via a mobility event (e.g. HO or SCG change). Depending on the number of non-IAB supporting base stations in the deployment area, this could result in the IAB node MT likely connecting to a suboptimal serving cell initially, however it is questionable if that is a typical scenario as it is very likely that IAB nodes will be initially deployed in areas where existing NR base stations are not deployed and wired nodes will be sparse. In addition the architecture selected for IAB in Rel-16 is very aligned with the existing regular CU/DU architecture making upgrades of regular base stations to donor nodes straightforward. In addition, Option 4 does not require any significant network planning efforts as the IAB node can connect to any cell and the topology management function at the Donor CU can dynamically and flexibly determine the optimal parent node for the new IAB node. Any changes in topology do not impact any other nodes or require updated signaling as well. Given that IAB nodes will not perform initial access from a power ON state very frequently, the potential for additional latency with Option 4 seems to be acceptable to achieve a much simpler deployment model and topology adaptation flexibility. 

Observation 3: Option 4 does not require any additional deployment planning effort and supports the most flexibility for dynamic topology adaptation at the Donor CU.

Based on these observations, the following proposal is made:

[bookmark: _GoBack]Proposal: Option 4 should be taken as the baseline method for parent selection in Rel-16. Support for OAM-based or system-information based approaches to provide assistance information for parent selection can be considered as an optional feature, but not mandatory for IAB.
Conclusion
In this contribution, we compare different options for IAB node parent selection, and the following observations and proposal are made:
Observation 1: OAM-based options (Option 1 and Option 2) are very restrictive in terms of support for topology adaptation, lack scalability, and require significant deployment planning efforts in case of dense IAB deployments.

Observation 2: System-information broadcast signaling (Option 3) avoids suboptimal initial parent selection, but may also limit topology adaptation flexibility and requires additional deployment planning effort.

Observation 3: Option 4 does not require any additional deployment planning effort and supports the most flexibility for dynamic topology adaptation at the Donor CU.

Proposal: Option 4 should be taken as the baseline method for parent selection in Rel-16. Support for OAM-based or system-information based approaches to provide assistance information for parent selection can be considered as an optional feature, but not mandatory for IAB.
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