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[bookmark: _Toc509506724][bookmark: _Toc509506904]Introduction
[bookmark: _Hlk509572055][bookmark: _GoBack]In [1], we described how the IAB node connects to the network and identified three phases for setting up an IAB node, namely a) establishing IP connectivity to operator network, b) setting up the IAB node as a DU, c) serving end users after the IAB node is up and running. In [2], we proposed the adaptation layer to be introduced as a layer above the RLC to support only the routing/forwarding of packets to the next appropriate IAB node. In [3], we discussed on how the multiplexing/de-multiplexing of bearers over the backhaul bearers could be performed that can consider both QoS of the bearers as well as the number of hops the packets need to traverse to reach their destination.
The exact mapping logic to be employed at the adaptation layer is up to network implementation. However, the mechanisms to setup and configure the adaptation layer and the mapping configuration needs to be specified. This contribution addresses these aspects for the adaptation layer.
Configuration of the Adaptation Layer
[bookmark: _Hlk509522710]In the first phase of IAB node setup/operation, the IAB node establishes IP connectivity to the operator’s network. This enables the IAB node to reach OAM functionality for initial OAM configuration, as well as setting up connectivity to the CU which is performed in the second phase of the setup procedure. For this purpose, one possible option, as proposed in [1], is to study the legacy UE attach procedure and tailor it to meet the requirements of an IAB node as shown in Figure 1. 
[bookmark: _Hlk510097882]In our view, the adaptation layer needs to be configured in this first phase of the setup procedure of the IAB node. The adaptation layer needs to be setup after the PDU session (on NAS level) is established. More specifically, the “UE Context Setup” procedure could be modified to configure the adaptation layer for the DU part of the Donor node as well as mapping to the right radio bearer on the backhaul link. Whereas, the adaptation layer of the MT stack could be part of the DRB setup. 
[bookmark: _Toc513559791]The UE context setup and data radio bearer setup procedures can be modified for the configuration of the adaptation layer of Donor node and MT part of IAB node.
[bookmark: _Toc509845026][bookmark: _Toc509849957][bookmark: _Toc509850195][bookmark: _Toc509851053][bookmark: _Toc509851104][bookmark: _Toc510096631][bookmark: _Toc510098570][bookmark: _Toc510109176][bookmark: _Toc510110089][bookmark: _Toc510186092][bookmark: _Toc510186202][bookmark: _Toc510599678][bookmark: _Toc510603615][bookmark: _Toc510618810][bookmark: _Toc510713109][bookmark: _Toc513559795][bookmark: _Toc513647470]The adaptation layer should be configured in the first phase of the setup procedure for IAB node after the PDU session (for the MT part of the IAB node) is established.
[bookmark: _Toc510186203][bookmark: _Toc509845027][bookmark: _Toc509849958][bookmark: _Toc509850196][bookmark: _Toc509851054][bookmark: _Toc509851105][bookmark: _Toc510096632][bookmark: _Toc510098571][bookmark: _Toc510109177][bookmark: _Toc510110090][bookmark: _Toc510186093][bookmark: _Toc510599679][bookmark: _Toc510603616][bookmark: _Toc510618811][bookmark: _Toc510713110][bookmark: _Toc513559796][bookmark: _Toc513647471]Agree on that the adaptation layer of the MT stack should be configured as part of DRB setup over the backhaul link.
[bookmark: _Hlk509849270]After completing the configuration for the adaptation layer of the MT stack, the next step is to setup/configure the DU part of the IAB node. For this purpose, we assume some mechanism is needed to trigger the setup/configuration of the DU function once the adaptation layer for the MT part is setup.
[bookmark: _Toc509849959][bookmark: _Toc509850197][bookmark: _Toc509851055][bookmark: _Toc509851106][bookmark: _Toc510096633][bookmark: _Toc510098572][bookmark: _Toc510109178][bookmark: _Toc510110091][bookmark: _Toc510186094][bookmark: _Toc510186204][bookmark: _Toc510599680][bookmark: _Toc510603617][bookmark: _Toc510618812][bookmark: _Toc510713111][bookmark: _Toc513559797][bookmark: _Toc513647472]The adaptation layer of the MT part of the IAB node must be configured before setting up the DU function of the IAB node.
[bookmark: _Toc510098573][bookmark: _Toc510109179][bookmark: _Toc510110092][bookmark: _Toc510186095][bookmark: _Hlk510104676]Later, another IAB node could get connected as an MT to the network via the first IAB node (i.e., multi-hop setup). Then during the setup process for the MT part of this second level IAB node, the adaptation layer of the DU part of the first IAB node should also be configured. 
[bookmark: _Toc513559792]The adaptation layer of the DU part of an IAB node needs to be configured when another IAB node connects to it as an MT (i.e., multi-hop setup).
[bookmark: _Hlk509571545]
[image: C:\Users\ezmuhaj\Downloads\IAB_Signalling.png]
[bookmark: _Hlk509836056]Figure 1 High level illustration of IAB node connectivity procedure
[bookmark: _Toc509506731][bookmark: _Toc509506910]Protocol Stack for Configuring the Adaptation Layer
[bookmark: _Hlk509846182]The RRC connection procedure could be used to setup the adaptation layer for the MT stack, whereas the F1-AP could be employed to configure the adaptation layer for the DU part of an IAB node as well as the Donor DU. The adaptation layer for the MT must be in place before setting up the F1 signalling.
[bookmark: _Toc510186097][bookmark: _Toc510186205][bookmark: _Toc510599681][bookmark: _Toc510603618][bookmark: _Toc510618813][bookmark: _Toc510713112][bookmark: _Toc513559798][bookmark: _Toc513647473][bookmark: _Toc509849961][bookmark: _Toc509850199][bookmark: _Toc509851057][bookmark: _Toc509851108][bookmark: _Toc510096635][bookmark: _Toc510098575][bookmark: _Toc510109181][bookmark: _Toc510110094][bookmark: _Hlk509849609]The RRC protocol to be used to setup the adaptation layer for the MT part of the IAB nodes.
[bookmark: _Toc510599682][bookmark: _Toc510603619][bookmark: _Toc510618814][bookmark: _Toc510713113][bookmark: _Toc513559799][bookmark: _Toc513647474][bookmark: _Toc510186098][bookmark: _Toc510186206]The F1-AP to be employed to setup the adaptation layer for the DU part of the IAB nodes as well as for the Donor DU. 
[bookmark: _Toc509849962][bookmark: _Toc509850200][bookmark: _Toc509851058][bookmark: _Toc509851109][bookmark: _Toc510096636][bookmark: _Toc510098576][bookmark: _Toc510109182][bookmark: _Toc510110095][bookmark: _Toc510186099][bookmark: _Toc510186207][bookmark: _Toc510599683][bookmark: _Toc510603620][bookmark: _Toc510618815][bookmark: _Toc510713114][bookmark: _Toc513559800][bookmark: _Toc513647475]Agree on that the adaptation layer for the MT part of an IAB node be in place before setting up the F1 signalling for the DU part of the IAB node.
The content of the signalling messages shown in figure 1 should thus be modified/enhanced to include the setup of the adaptation layer for both parts of IAB node. The details are FFS.  
For architecture 1a and 1b, every time a new IAB node is attached to the network, the adaptation layers for the already connected IAB DUs (as well as the Donor DU) need to be updated/modified. This is illustrated in Figure 2, where F1-AP is used to do the required reconfigurations.  

[bookmark: _Toc513559793]The adaptation layer of IAB nodes are reconfigured/updated with F1-AP.


[image: C:\Users\ezmuhaj\Downloads\Cascade_Case.png]
[bookmark: _Hlk510076599]Figure 2 High level illustration of IAB nodes added in cascade

Summary
In this contribution, we addressed the questions of when the adaptation layer is setup, when it is reconfigured and what protocols are used for the setup/configuration procedure. We proposed that the adaptation layer should be setup in the first phase of the IAB node setup procedure, just after the PDU session (for MT part of IAB node) is established. Furthermore, the adaptation layer of the MT function of an IAB node should be configured as part of DRB setup procedure prior to setting up the DU function of an IAB node. Finally, we proposed that the RRC protocol to be used to setup the adaptation layer for the MT part and F1-AP for the DU part of an IAB node. Afterwards, F1-AP can be used to reconfigure the adaptation layers, when needed.   
[bookmark: _Toc509506736][bookmark: _Toc509506915][bookmark: _Hlk509503543]Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we have observed that: 
Observation 1	The UE context setup and data radio bearer setup procedures can be modified for the configuration of the adaptation layer of Donor node and MT part of IAB node.
Observation 2	The adaptation layer of the DU part of an IAB node needs to be configured when another IAB node connects to it as an MT (i.e., multi-hop setup).
Observation 3	The adaptation layer of IAB nodes are reconfigured/updated with F1-AP.

[bookmark: _Toc509506670][bookmark: _Toc509506741][bookmark: _Toc509506763][bookmark: _Toc509506797][bookmark: _Toc509506865][bookmark: _Toc509506920][bookmark: _Toc509506937][bookmark: _Toc509507106]And we propose:

Proposal 1	The adaptation layer should be configured in the first phase of the setup procedure for IAB node after the PDU session (for the MT part of the IAB node) is established.
Proposal 2	Agree on that the adaptation layer of the MT stack should be configured as part of DRB setup over the backhaul link.
Proposal 3	The adaptation layer of the MT part of the IAB node must be configured before setting up the DU function of the IAB node.
Proposal 4	The RRC protocol to be used to setup the adaptation layer for the MT part of the IAB nodes.
Proposal 5	The F1-AP to be employed to setup the adaptation layer for the DU part of the IAB nodes as well as for the Donor DU.
Proposal 6	Agree on that the adaptation layer for the MT part of an IAB node be in place before setting up the F1 signalling for the DU part of the IAB node.
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