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Introduction
According to TR 38.874 [1], two IAB architecture group was proposed. For architecture group 1, it consists of architecture 1a and 1b, which leverage CU/DU split architecture. The comparison of architectures was discussed in last meeting and an e-mail discussion was initiated about the comparison of architectures 1a, 1b and 2a [2]. As the study item comes close to the completion date, it is necessary to down-select the architecture group for WI phase. In this contribution, we will continue with architecture comparison in terms of architecture requirement in the TR, and offer our consideration.  

Discussion

[]窗体底端

A comparison table among architecture 1a, 1b and 2a  has been given by [2] in terms of different KPIs. Among these KPIs, the importance is not at the same level. Considering the architecture requirement captured in the TR, some highlighted KPI is of course more important and others somewhat negligible for the architecture selection. In the following, we will analyse architecture 1a, 1b and 2a with respect to the architecture requirements in TR. 

2.1 Multi-hop backhauling
With increasing number of hops, scalability issues may arise and limit performance or increase signaling load to unacceptable levels. According to the TR, capturing scalability to hop count as an KPI is an important aspect of the study.
Transmission delay between UE and IAB donor is inevitably longer for IAB, and it may limit performance with hop count increasing. For architecture group 1a, lower user plane latency might be achieved since there is no PDCP/SDAP processing for backhaul links. But regarding control plane latency, architecture 1a has higher RRC latency because donor CU is responsible for the signalling processing of each access UE.

On the other hand, for architecture group 1, donor CU is responsible for the RRC connection establishment and DRB management of all the UEs served by donor DU as well as the downstream IAB nodes. So donor CU may become bottleneck with more IAB nodes aggregated. For architecture group 2, it scales well with the increase of hop counts since donor IAB node is only responsible for the RRC connection and DRB management of directly connected UEs.
Observation 1: Architecture 1a has lower transmission latency between UE and IAB donor while has higher RRC latency. Architecture group 2 has higher CP scalability with hop count increasing.

2.2 Topology adaptation

Wireless backhaul links are vulnerable to blockage, e.g., due to moving objects such as vehicles, due to seasonal changes (foliage), or due to infrastructure changes (new buildings). It has been required that topology adaptation for physically fixed relays shall be supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links.

Topology adaptation relative has been discussed in 9.7 in the TR. In this section, two types of topologies are considered, including Spanning tree (ST) topology and Directed acyclic graph (DAG) topology. Three Topology adaptation scenarios are specified and some principle steps of topology adaptation are discussed. How to support multiple-connectivity is also specified in this section. Note that all the above discussion focuses on architecture 1a. For architecture 1b and 2a, the design details need to be further studied. So keeping architecture 1a into IAB WI can fully utilize the existing achievement and reduce the workload in WI phase.

Observation 2: Topology adaptation has been discussed for architecture 1a in the TR.

Observation 3: Down-selecting architecture 1a can fully utilize the existing achievement and reduce the workload in WI phase.

2.3
Core-network impact

It is desirable to minimize the impact of IAB to core network specifications. And it has been required in the TR that the study should consider the impact to the core network signalling load as an important KPI.

For architecture 1b and 2a, CN specification should be considered on how to support UPF/GW on IAB-donor and or IAB-node. However, UPF/GW is not required to reside on IAB donor or IAB node for architecture 1a. So architecture 1a has less impact to core network specifications.

For architecture group 1, no CN signaling is involved for intra-donor CU UE mobility. But for architecture group 2, NG and/or Xn signaling are involved for intra-donor node UE mobility. So architecture 2 may have more CN signaling overhead for UE mobility. 

Observation 4: Architecture 1a has less impact on both core network specifications and core network signalling load.
Based on the above analysis and the requirement in the TR, architecture 1a has lower transmission latency between UE and IAB donor, and less impact on both core network specifications and core network signalling load. Architecture 2a has lower RRC latency and higher CP scalability. In addition, it also has the advantages of simple deployment, no new layer needed and less RAN specification impact. It is really hard to down-select one of them. However, if only one architecture could stay on the table in WI phase, it is suggested to select architecture 1a since a lot of effort has been made on it in SI phase. In general, less issues need to be considered in WI phase if selecting architecture 1a in comparison to other architectures which are lack of comprehensive and in-depth analysis.  Architecture 1a is therefore a better choice of the study. 

Proposal : It is suggested to start with architecture 1a in WI phase.
Conclusion
In this contribution, we compare architectures in terms of architecture requirements in the TR, and offer our consideration. The following observations and proposal are listed below:

Observation 1: Architecture 1a has lower transmission latency between UE and IAB donor while has higher RRC latency. Architecture group 2 has higher CP scalability with hop count increasing.

Observation 2: Topology adaptation has been discussed for architecture 1a in the TR.

Observation 3: Down-selecting architecture 1a can fully utilize the existing achievement and reduce the workload in WI phase.

Observation 4: Architecture 1a has less impact on both core network specifications and core network signalling load.
Proposal : It is suggested to start with architecture 1a in WI phase.
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