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1	Introduction
This contribution summarizes Nokia views on different areas of IAB study.  Detailed discussions of these topics may be found in the referenced contributions [2],[3],[4],[5],[6] and[7].
2	Discussion
2.1	Deployment scenarios and use cases
In [2] we have elaborated different scenarios. In our view, the IAB study should consider the use cases based on 5 canonical purposes: Sparse Fiber Mitigation (SFM), Isolated Gap Remediation (IGR), Capacity Enhancements (CE), Coverage Bridging (CB) and Group Mobility (GM). Prioritized cases should be SFM and IGR over CE, CB and GM.
Proposal 1: IAB focus should be on coverage enhancements prioritizing Sparse Fiber Mitigation (SFM) and Isolated Gap Remediation (IGR) cases.

2.1	IAB node configurations
An IAB node represents a co-located resource providing NR access coverage and backhauling.  As such, an IAB node may take on both the personality of UE for the transferring backhaul traffic or that of gNB serving connected UEs and forwarding backhaul traffic to the next hop.
· Like a wired node, IAB node may serve one or more cells in a sectorized site with 3 sectors per site for hexagonal layout and 4 cells per site for an urban grid. 
· Each cell (sector) may be configured independently being used for access or backhaul in concurrent slots.
· Traffic may be forwarded internally within an IAB node being received in one cell and transmitted in another cell on a subsequent slot.
· Duplex constraints should be considered such that transmission and reception of IAB node may be coordinated in adjacent sectors when a TDD mode is prescribed  
Proposal 2: IAB operation shall consider duplex constraints while taking into account the IAB site configuration, i.e. antenna structures and sectorization.

2.2	Frequency bands and relaying modes
Regarding frequency bands, priority should be on the higher frequencies, i.e. bands above 6 GHz. In-band relaying shall be the primary focus and out-band relaying can be considered as a special case of in-band where access has zero UEs connected. The study item objective requires the “operation for both in-band and out-band relaying” and the workgroups should strive to achieve this end. 
Lower frequencies (< 6 GHz) are limited and in high demand for providing access capacity.  Furthermore, lower frequencies are able to provide good coverage at conventional ISD making in-band relay deployment less critical.  Lower frequencies may employ higher frequencies for backhaul.
Proposal 3: IAB focus should be on bands above 6GHz and in-band backhauling can be prioritized.

2.3	Topologies
Regarding the topologies, following factors will be impacting the connectivity of IAB nodes and the formation of a topology and therefore should be considered in the IAB study, [3]: Propagation, reliability, complexity and traffic load.
Propagation:  IAB nodes may be deployed for 5 fundamental use cases as discussed in [2].  Regarding the coverage, the challenges are especially at the higher frequencies (> 6GHz) where the signal is easily blocked and connection quality is largely dependent on the LOS probability. The hop limit should not be strictly specified but should instead be governed by the propagation environment.
Reliability: The IAB connectivity via multiple fiber connected donor nodes should be supported for reliability.   An IAB node must be able to discover cells and monitor the radio channel(s), similar to a UE, to identify potential attachment points.   Should a serving link be blocked, the backhaul connection need to be transferred to another attachment point.
Complexity: While redundant IAB connectivity is necessary, the complexity associated with the that connectivity needs to be studied. Issues to be considered are e.g.: number of maintained alternative paths, related overhead, antenna structures, etc.
Traffic Load:  The relative load of alternate paths and congestion (in addition to radio conditions) should be taken into account when selecting optimum path for backhauling.
Proposal 4: The number of hops is determined by the propagation environment where topology is constructed to maximize system spectral efficiency and minimize latency.  No specified limit on number of hops should be determined, however, hop count unlikely to exceed 4.

2.4	Architecture and protocols
In [4] and [5] we have elaborated two options for relaying, namely: MAC adaptation layer and IAB as a connectivity service.
MAC adaptation layer based IAB (L2 relaying) provides the following benefits:
-	Individual UE visibility in Donor gNB and intermediate IAB nodes important from MAC scheduler point of view
-	Reduced “tunneling” overhead on IAB to gNB link
-	Aggregation of packets of many UEs in backhaul links
-	Supports CU/DU split, IAB nodes similar to DUs
-	Reduced protocol processing at IAB nodes leading to slightly lower latency
In R15 3GPP defined PDU Connectivity Services to enable the exchange of PDUs between a UE and a data network.  3GPP furthermore defined via network slicing, a mechanism to customize a connectivity service to the needs of a specific use case and isolate that service from other services with different needs. Self-backhaul hops may be viewed as fitting within the scope of a PDU Connectivity Service that uses a dedicated network slice which is customized to meet the needs of IAB.  
Connectivity Service based IAB provides the following benefits:
· [bookmark: _GoBack]Virtual isolation separates the resources used to serve the IAB node UE from the resources required to provide subscriber access. 
· The access UE traffic is aggregated and carried over the IAB node PDU sessions. 
· Standardization effort is minimized since the IAB node may behave as a “normal” UE that attaches to the network.
· Any PDU (F1, N3, Wifi, LTE, OA&M, etc.) may be transported using the same mechanism
· It can support several architecture options (CU/DU Split, Full RAN, etc.) for different deployment scenarios. 
To our understanding the two alternative approaches, MAC adaptation layer based IAB and IAB as a connectivity service, are feasible options for relaying and should be studied further in the 3GPP IAB Study Item and included into the technical report.
Proposal 5: Both solutions, MAC adaptation layer based IAB and IAB as a connectivity service, should be included in the IAB SI for further elaboration.
IAB relaying should be possible in both stand-alone (SA) and non-stand-alone (NSA) deployments. The complexity of the IAB in SA network will be lower as it can be implemented as a single radio system. NSA operation requires LTE radio and connection for control plane signaling. There will be also some NSA specific issues to consider, like IAB node UE part capabilities and requirements [6].
Proposal 6: IAB should be studied for NR SA as well as NSA networks although somewhat different operation and characteristics of the two cases need to be considered. No changes to LTE are expected in support of IAB in LTE/NR dual connectivity.

2.5	Evaluation methods
Based on the analysis in [7] we propose that IAB evaluations should reuse the urban and dense urban scenarios defined in Table A.2.1-1 of [8] as modified by the flexible duplex scenario in Table A.2.1-11 of [8]].  IAB evaluation should assess the benefit of IAB in the Sparse Fiber scenario. IAB study should consider the KPIs such as mean UE throughput, cell edge UE throughput, resource utilization per traffic type (access or backhaul) and latency.
Proposal 7: IAB evaluation should assess the benefit of IAB in the Sparse Fiber scenario.
3	Conclusions
In this document, we have summarized some of the main points and findings from our IAB elaborations which can be used as guidelines for the IAB study in RAN WGs. Detailed discussions on each area can be found in the referenced documents. Higher level proposals we have were:
Proposal 1: IAB focus should be on coverage enhancements, specifically on SFM and IGR cases.
Proposal 2: IAB operation shall consider duplex constraints while taking into account the IAB site configuration, i.e. antenna structures and sectorization.
Proposal 3: IAB focus should be on bands above 6GHz and in-band backhauling can be prioritized.
Proposal 4: The number of hops is determined by the propagation environment where topology is constructed to maximize system spectral efficiency and minimize latency.  No specified limit on number of hops should be determined, however, hop count unlikely to exceed 4.
Proposal 5: Both solutions, MAC adaptation layer based IAB and IAB as a connectivity service, should be included in the IAB SI for further elaboration.
Proposal 6: IAB should be studied for NR SA as well as NSA networks although somewhat different operation and characteristics of the two cases need to be considered. No changes to LTE are expected in support of IAB in LTE/NR dual connectivity.
 Proposal 7: IAB evaluation should assess the benefit of IAB in the Sparse Fiber scenario.
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