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Introduction
The study item on integrated access and backhaul aims at supporting NR nodes/cells (in this paper called IAB nodes) which are self-backhauled using the NR radio interface to other NR nodes (gNBs) which are connected to a traditional transport network. The purpose of this contribution is to discuss if integrated access and backhaul should be supported both when using stand-alone NR and when using EN-DC on the access and/or on the backhaul link. 
The paper concludes that it should be possible to support IAB both for stand-alone NR and for EN-DC on the access link. For the backhaul link it is expected that stand-alone NR is more likely and support for EN-DC is FFS. 
[bookmark: _Ref178064866]Using stand-alone NR for access and backhaul link
It is assumed integrated access and backhaul should be supported also in stand-alone NR deployment, for this reason we assume that the standard should support IAB also when using stand-alone NR both on the access and backhaul link to allow full NR only deployments as shown in the figure below. 
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[bookmark: _Toc502748731][bookmark: _Toc502911773][bookmark: _Toc503436419][bookmark: _Toc503436493][bookmark: _Toc503437627]The standard should support IAB when using stand-alone NR both on the access and backhaul link
Using EN-DC on the access link
The support for EN-DC (or non-stand-alone NR) is part of the December release of NR specification. It is expected that many early deployments of NR will utilize EN-DC e.g. to due to lack of low frequency (wide coverage) spectrum for NR, or due to early devices only supporting EN-DC. 
As stated in the Study Item for IAB it is desirable if integrated access and backhaul is supported at initial NR deployments to allow dense NR deployments without then need to densify the traditional transport network. For this reason, we think it is also required that IAB supports EN-DC on the access link. Even if IAB is deployed later when stand-alone NR is widely available it may still be desirable to also support legacy EN-DC only devices. 
[bookmark: _Toc502748729][bookmark: _Toc502911770][bookmark: _Toc503436415][bookmark: _Toc503436489][bookmark: _Toc503437623]Supporting EN-DC on access link is beneficial for early IAB deployments as well as for later deployments supporting EN-DC only UEs. 

An example deployment for IAB could be a macro grid LTE network which is densified by adding new micro nodes which some are backhauled using IAB. In this example scenario the macro sites are upgraded to also support NR (in addition to LTE) and the micro sites only support NR as shown in the figure below:

[image: ]
In this case it should be possible to operate in EN-DC utilizing LTE wide area coverage and NR as a data boost. The EN-DC solution allows separation of the LTE and NR using non-ideal transport meaning it should be feasible for the EN-DC solution to support the IAB scenario where the NR node serving the UE is wirelessly backhauled using another NR node. Below is a figure showing an example logical architecture for this scenario where the NR node being wirelessly backhauled over NR labelled NR IAB Node performs the functions of a en-gNB-DU serving the NR SCG link. 
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[bookmark: _Toc502748732][bookmark: _Toc502911774][bookmark: _Toc503436420][bookmark: _Toc503436494][bookmark: _Toc503437628]The standard should support IAB when using EN-DC on the access link

Using EN-DC on backhaul link
Given that the IAB backhaul link is a network internal link there is more flexibility how this link would need to be realized compared to the access link which needs to inter-work with millions of devices/UEs (including legacy devices). For this reason, it could be discussed if EN-DC should also be supported on the backhaul link. 
One argument for supporting it could be if the rest of the network (incl. the Packet Core) do not support stand-alone NR it would not work to connect the IAB node using stand-alone NR.
[bookmark: _Toc502911771][bookmark: _Toc503436416][bookmark: _Toc503436490][bookmark: _Toc503437624]Supporting EN-DC on the IAB backhaul link would be useful in networks that do not support stand-alone NR.
On the other hand, since both sides are network nodes it is at least easier to upgrade them to support stand-alone NR. Other arguments why stand-alone NR might be enough for the backhaul link is that it is expected that the IAB node should be deployed at a site with good NR coverage and would not require LTE from radio coverage perspective.
[bookmark: _Toc502911772][bookmark: _Toc503436417][bookmark: _Toc503436491][bookmark: _Toc503437625]IAB nodes are expected to be deployed in at sites with good NR coverage, meaning EN-DC on the backhaul link is not required from a radio coverage perspective. 
Another potential issue with supporting EN-DC on the backhaul link is that this may have an impact on EPC e.g. to provide connectivity functionality for the IAB node. Overall it is assumed that changes to EPC should be minimized.
[bookmark: _Toc503436418][bookmark: _Toc503436492][bookmark: _Toc503437626]Supporting EN-DC on backhaul link could potentially have impacts to EPC to manage the backhaul link. Overall it is assumed that changes to EPC should be minimized.
Never-the-less if there is a strong market need to support EN-DC also on the backhaul link it is assumed this is technically possible to support in the same way as for the access link. The IAB node will initial connected to LTE and then be assigned a secondary NR node and NR SCG radio configuration. It is assumed that the IAB node will in most cases stay in RRC connected / DC when serving traffic to the end-user. It is also assumed that most of the data should go on the NR radio leg (i.e. SCG bearer). 
[bookmark: _Toc502911775][bookmark: _Toc502748733][bookmark: _Toc503436421][bookmark: _Toc503436495][bookmark: _Toc503437629]It is FFS if EN-DC should be supported on IAB backhaul like. Operator input is requested.

Conclusion
In earlier sections we made the following observations:
Observation 1	Supporting EN-DC on access link is beneficial for early IAB deployments as well as for later deployments supporting EN-DC only UEs.
Observation 2	Supporting EN-DC on the IAB backhaul link would be useful in networks that do not support stand-alone NR.
Observation 3	IAB nodes are expected to be deployed in at sites with good NR coverage, meaning EN-DC on the backhaul link is not required from a radio coverage perspective.
Observation 4	Supporting EN-DC on backhaul link could potentially have impacts to EPC to manage the backhaul link. Overall it is assumed that changes to EPC should be minimized.

Based on the discussion in earlier sections we propose the following:
Proposal 1	The standard should support IAB when using stand-alone NR both on the access and backhaul link
Proposal 2	The standard should support IAB when using EN-DC on the access link
[bookmark: _GoBack]Proposal 3	It is FFS if EN-DC should be supported on IAB backhaul like. Operator input is requested.
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