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Background
[bookmark: _Toc242573354][bookmark: _GoBack]In this contribution, we present our views on the offline discussions for eIAB networks [2] with respect to topology adaptation.= We explain, how, using more proactive approaches, and slight modifications to established approaches, the network can ensure a robust node establishment and not only serve “negative” events such as RLFs and congestion but also ensure optimal system performance. 

Discussion
We use the reference Figure 1 to establish our view. It consists of a multi-path IAB topology with a single donor connected to the 5G core. Node D is connected to Donor 1 through two paths, represented as a combination of individual paths Pi-j between different nodes. For example, the path from Node 4 to the donor is P3-4->PD1-3.  Three UEs 1, 2 and 3 are present in various locations of the topology. Note that these are IAB nodes and the connectivity lines are just representations. 
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Figure 1: Reference IAB architecture
2.1 Efficient topology establishment
IAB MT nodes though following most 3GPP control plane and user plane procedures similar to regular UEs, have higher power and RF capabilities giving them much better cell selection and reselection performance advantages. These advantages should not be let to implementation only and could be better used to improve the overall end to end performance of the system especially in terms of improving latency at end user services. 

While not arguing in favor of either, we believe both mechanisms – a proactive way to ensure a good topology establishment and maintenance in addition to a reactive approach to re-adjusting topologies in case of unexpected events are both needed in order to ensure that the best performance both in terms of the network and the UE can be achieved. While 3GPP so far has discussed the reactive approaches, we propose a proactive way to ensure that initial topology establishment is based on achieving the goal of least path latency. 
Figure 1 will be used as a reference to explain the different problem statements we wish to tackle in this contribution. We base our argument on the following observation. 
Observation 1: IAB nodes are more powerful in terms of power and RF coverage capabilities than regular UEs and will have little trouble in passing the primary cell selection criteria set for regular UEs.
The better capabilities should allow the basic Qrxlev parameter criteria to be passed very easily by the IAB nodes for cell selection and re-selection. In Figure 1, the criteria for cell selection used by both IAB NodeD and UE is the same with the current Rel1-6 baseline IAB architecture. However, for robustness of architecture, for better overall system performance and as the IAB nodes need to provide connectivity to multiple other UEs or other IAB children, they should follow requirements for cell selection and reselection procedures beyond what regular UEs have. We, therefore, believe that a more robust set of Qrxlev parameter list should be discussed by RAN2. In general, there can be a new set of cell selection parameters in the SIB1 by the IAB Donor or IAB parent node for all nodes wishing to connect as IAB Nodes. We have the following proposal -
Proposal 1: Introduce a new set of Qrxlevmin, Qrxlevminoffset and PMax along with Qqualmin and Qqualminoffset for IAB Nodes (only) for cell selection criteria. 
Additionally, SIB1 can also introduce a priority index for cell selection criteria just for IAB Nodes, mimicking a procedure similar to frequency prioritization used for regular UEs. The priority value can be determined based on additional parameters as appropriate by the parent IAB Nodes conditioned on end to end latency. 
Proposal 2: Introduce a priority information among IAB parents in order for service classification and reduced latency. 
An additional criterion which typical deployment scenarios do not utilize from the UE perspective but can be highly beneficial for IAB node cell selection and reselection criteria is to use network load as a parameter for parent and child IAB node selection. Various definitions for “load” exist. For example, load can be defined in terms of # of UEs attached to it, # of RRC connections active, # of Idle UEs on the parent IAB Node. The network can choose its “load” metric as appropriate for its topology and can be implementation specific. This would allow for the IAB Nodes to provide better performance for end to end services. This will also ensure that the IAB node does not always select the “strongest” parent but to the “best” parent node that yields the lowest latency. 
Proposal 3: Allow IAB Nodes to select the best parent in terms of not only the best signal strength but also on the best latency using a mechanism suitable for the network. 
Another mechanism through which the IAB node can select the “best” parent is by allowing for the # of hops to donor to be at a minimum. However, this scheme is only beneficial when combined with cell load information of the parent. How the different signal, load and hop criteria are used by the IAB node in cell selection and reselection can be left up to network implementation. 
Proposal 4:  Use # of hops as a metric along with signal strength and a suitable cell load metric cell selection and reselection criterion for IAB nodes.
[bookmark: _Toc242573360]Summary
With the observations and proposals mentioned below IAB nodes would always provide the best end to end latency for multiple services at the UE.
Observation 1: The multi-hop IAB architecture adds additional service latency at L2. This latency is increased further with drops at RLC irrespective of 1:1 or N:1 mapping on IAB nodes.
[bookmark: _Toc242573361]Proposal 1: Introduce a new set of Qrxlevmin, Qrxlevminoffset and PMax along with Qqualmin and Qqualminoffset for IAB Nodes (only) for cell selection criteria. 
Proposal 2: Introduce a priority information among IAB parents in order for service classification and reduced latency. 
Proposal 3: Allow IAB Nodes to select the best parent in terms of not only the best signal strength but also on the best latency using a mechanism suitable for the network. 
Proposal 4:  Use # of hops as a metric along with signal strength and a suitable cell load metric cell selection and reselection criterion for IAB nodes.
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