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Introduction
In the current version of the TS 38.820, number of deployment scenario is captured, while the IAB scenario is still TBD. 
In this contribution we provide discussion on the IAB and its applicability for the 7 – 24 GHz range. 
Discussion
Referring to the TR 38.874 [1] on study on Integrated Access and Backhaul, its objective was to identify and evaluate potential solutions for efficient operation of integrated access and wireless backhaul for NR, with the consideration of frequency ranges up to 100 GHz (so clearly including 7 – 24 GHz range). 
Observation 1: the IAB SI was frequency band agnostic, considering frequencies up to 100 GHz. Therefore it is seen that IAB scenario is equally applicable to FR1, FR2, as well as 7 – 24 GHz range. 
Further referring to the system level evaluation assumptions for integrated access and backhaul, the carrier frequencies used for heterogeneous and homogeneous scenario simulations were selected as 4 GHz (macro layer, IAB-donor) and 30 GHz for micro layer (IAB-nodes). The aggregated system bandwidth (access + backhaul) was assumed to be up to 100MHz (@4GHz) and up to 400MHz (@30GHz). With such assumptions, we can see that the micro layer was (unsurprisingly) considered and the capacity layer, with most of the aggregated system bandwidth. Those aggregated system bandwidth assumptions are also in-line with the values already captured in the TS 38.820 for the 7 -24 GHz deployment scenarios. 
Observation 2: the 7- 24 GHz range is seen as suitable for IAB node operation in the micro/capacity layer.  
[bookmark: _Toc534901124]IAB use cases and deployment scenarios
Number of use cases and deployment scenarios were considered for IAB in TR 38.874 [1], which are shortly discussed below in order to understand relations among the IAB nodes features and its applicability in the 7-24 GHz range.
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Figure 1: Example IAB scenario topology with multiple IAB nodes
NOTE 1: 	IAB supports TDM, FDM, and SDM between access and backhaul links at an IAB-node, subject to a half-duplex constraint. Mechanisms for efficient TDM/FDM/SDM multiplexing of access/backhaul traffic across multiple hops considering an IAB-node half-duplex constraint are out of scope of this discussion and the example above, as are seen to be irrelevant for this analysis. 
NOTE 2:  the above analysis and presented example are unrelated to the simulation assumptions for IAB co-existence study and scenarios and layouts agreed in [3]. 
1.1.1 [bookmark: _Toc534901125]Relay deployment scenarios
A key benefit of IAB is enabling flexible and very dense deployment of NR cells without densifying the transport network proportionately. A diverse range of deployment scenarios can be envisioned for IAB, including support for outdoor small cell deployments, or indoors. This corresponds well with the consideration of the IAB nodes as the micro layer, which is exploiting wide chunk of bandwidth in spatial domain. As the indoor small cell as well as two-layer dense urban scenarios were already considered for 7- 24 GHz range, this IAB relay scenario is also considered to be equally applicable for this range. 
One of the architectural requirement for IAB is the topology adaptation, with the goal to change the IAB-topology in order to ensure that the IAB-node can continue to operate (incl. providing coverage and end user service continuity) even if the current active backhaul path is degraded or lost. Topology adaptation refers to procedures that autonomously reconfigure the backhaul network under circumstances such as blockage (e.g., due to moving objects such as vehicles, due to seasonal changes (foliage), or due to infrastructure changes like new buildings) or local congestion without discontinuing services for UEs. 
From the propagation point of view, consideration of 7 – 24 GHz range brings more challenging scenario due to higher (compared to FR1) attenuation, with decreased cell range. On the other hand, provision of the LOS backhaul link from the rooftop donor-IAB node shall avoid most of the problems. Similar, for the multi-hop case of cascaded IAB-nodes, with the inter-IAB backhauling links being LOS, does not seem to be a bottleneck for the IAB deployments in 7 – 24 GHz range. 
As the IAB is expected to be a “plug and play” node which can perform self-backhauling and self-configuration based on the radio environment at its distinct location, there would be a need to reassure that co-existence scenarios are properly addressed, considering potential incumbent users in 7 – 24 GHz range (this issue might be more pressing to be addressed in case of the mobile IAB which is considered for the future releases, and is not included in Rel-16 work). On the other hand, the IAB intelligence used for self-backhauling and backhaul/access AAS-based antenna array reconfiguration capability can be used as a solution for any potential co-existence issues. 
Observation 3: IAB node is envisioned as the micro/capacity layer node, being a variant of the small cell deployment with additional logic applied for the network topology creation. 7 – 24 GHz range is considered to be a capacity booster, well suited to any kind of small cell deployments, including IAB scenarios.
1.1.2 [bookmark: _Toc534901130]Multi-hop backhauling
Multi-hop backhauling provides more range extension than single hop. This is especially beneficial for above-6GHz frequencies due to their limited range. Multi-hop backhauling further enables backhauling around obstacles, e.g. buildings in urban environment for in-clutter deployments. Therefore, despite of propagation characteristics (i.e. higher attenuation than FR1) of the 7 – 24 GHz range, the multi-hop backhauling can be seen as interesting feature to achieve range extensions even using higher frequency bands. 
The maximum number of hops in a deployment is expected to depend on many factors such as frequency, cell density, propagation environment, and traffic load. With increasing number of hops, scalability issues may arise and limit performance or increase signalling load, timing budget alignment issues. 
Observation 4: multi-hop backhauling can be seen as interesting feature to achieve range extensions even using 7 – 24 GHz range frequencies.
1.1.3 [bookmark: _Toc534901126]	In-band vs. out-of-band backhaul
In-band- and out-of-band backhauling with respect to the access link represent important use cases for IAB. 
· In-band backhauling includes scenarios where access- and backhaul link at least partially overlap in frequency creating half-duplexing or interference constraints, which imply that the IAB-node cannot transmit and receive simultaneously on both links. 
· Out-of-band scenarios are understood as not posing such constraints as above.
In-band vs. out-of-band consideration is related to the spectrum availability and potential needs for its usage optimisation. There are no 7 – 24 GHz specific aspects to be considered for this IAB feature. 
1.1.4 [bookmark: _Toc534901127]Access/backhaul RAT options
According to the TR [1], IAB can support access and backhaul in above-6GHz- and sub-6GHz spectrum. The focus of the study was on backhauling of NR-access traffic over NR backhaul links. Solutions for NR-backhauling of LTE-access were considered to be included into the IAB study.
As the 7 - 24 GHz SI is focused on NR feasibilities, there is no need to further investigate other RAT options. 
1.1.5 [bookmark: _Toc534901128]Standalone and non-standalone deployments
IAB can support stand-alone (SA) and non-stand-alone (NSA) deployments. There are no 7 – 24 GHz specific aspects to be considered for the SA vs. NSA architectural discussion.
Conclusion
The following was observed based on the IAB analysis for the 7 – 24 GHz range: 
Observation 1: the IAB SI was frequency band agnostic, considering frequencies up to 100 GHz. Therefore it is seen that IAB scenario is equally applicable to FR1, FR2, as well as 7 – 24 GHz range. 
Observation 2: the 7- 24 GHz range is seen as suitable for IAB node operation in the micro/capacity layer.  
Observation 3: IAB node is envisioned as the micro/capacity layer node, being a variant of the small cell deployment with additional logic applied for the network topology creation. 7 – 24 GHz range is considered to be a capacity booster, well suited to any kind of small cell deployments, including IAB scenarios.
Observation 4: multi-hop backhauling can be seen as interesting feature to achieve range extensions even using 7 – 24 GHz range frequencies.
The above observations were considered in related TP to TR 38.820 in [2]. 
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