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[bookmark: _Toc509506724][bookmark: _Toc509506904]Introduction
[bookmark: _Hlk509572055]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. Furthermore, in [2] we discussed the architecture and protocols of IAB architecture 1a and 1b. 
As discussed in detail in [2], we proposed the adaptation layer to be introduced above the RLC to support only routing/forwarding of packets to the next appropriate IAB node. The introduction of adaptation layer raises few questions, such as when the adaptation layer is configured in an IAB node and what protocols are used for the configuration procedure. This contribution aims to address these setup/configuration issues 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. 
[bookmark: _Hlk510097882]As discussed in [3], it is not necessary to setup a PDU session for the sake of the MT part of the IAB node, and only authentication/registration is required. The adaptation layer needs to be set up after the authentication/registration, the backhaul bearer setup and the IP address assignment are completed. 

[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: _Toc517702861][bookmark: _Toc517707064][bookmark: _Toc517707084][bookmark: _Toc517707131][bookmark: _Toc517707170][bookmark: _Toc517707255][bookmark: _Toc521595037]The adaptation layer of the MT stack of the IAB node should be configured after the authentication/registration, backhaul bearer setup and IP address assignment.

[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: _Toc517702863][bookmark: _Toc517707065][bookmark: _Toc517707085][bookmark: _Toc517707132][bookmark: _Toc517707171][bookmark: _Toc517707256][bookmark: _Toc521595038]The adaptation layer of the MT part of the IAB node should 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 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: _Toc517702850]
[bookmark: _Toc517707066][bookmark: _Toc517707086][bookmark: _Toc517707133][bookmark: _Toc517707172][bookmark: _Toc517707257][bookmark: _Toc521595039]The adaptation layer of the DU part of the IAB node should be configured when another IAB node connects to it as an MT (i.e., multi-hop setup).

[bookmark: _Hlk509571545]
[image: ]
[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 set up 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 part must be in place before setting up the F1 signalling.

[bookmark: _Toc510186097][bookmark: _Toc510186205][bookmark: _Toc510599681][bookmark: _Toc510603618][bookmark: _Toc510618813][bookmark: _Toc510713112][bookmark: _Toc517702864][bookmark: _Toc517707067][bookmark: _Toc517707087][bookmark: _Toc517707134][bookmark: _Toc517707173][bookmark: _Toc517707258][bookmark: _Toc521595040][bookmark: _Toc509849961][bookmark: _Toc509850199][bookmark: _Toc509851057][bookmark: _Toc509851108][bookmark: _Toc510096635][bookmark: _Toc510098575][bookmark: _Toc510109181][bookmark: _Toc510110094][bookmark: _Hlk509849609]The RRC protocol should be used to (re-)configure the adaptation layer for the MT part of IAB nodes.
[bookmark: _Toc510599682][bookmark: _Toc510603619][bookmark: _Toc510618814][bookmark: _Toc510713113][bookmark: _Toc517702865][bookmark: _Toc510186098][bookmark: _Toc510186206]
[bookmark: _Toc517707068][bookmark: _Toc517707088][bookmark: _Toc517707135][bookmark: _Toc517707174][bookmark: _Toc517707259][bookmark: _Toc521595041]The F1-AP should be employed to (re-)configure the adaptation layer for the DU part of the IAB nodes, as well as for the Donor DU. 

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: _Toc517707070][bookmark: _Toc517707090][bookmark: _Toc517707137][bookmark: _Toc517707176][bookmark: _Toc517707260][bookmark: _Toc521595042]The adaptation layer of the IAB nodes should be reconfigured/updated with F1-AP.
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[bookmark: _Hlk510076599]Figure 2: High-level illustration of IAB nodes added in cascade

[bookmark: _Toc509506736][bookmark: _Toc509506915][bookmark: _Hlk509503543]Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc509506670][bookmark: _Toc509506741][bookmark: _Toc509506763][bookmark: _Toc509506797][bookmark: _Toc509506865][bookmark: _Toc509506920][bookmark: _Toc509506937][bookmark: _Toc509507106]In this contribution, we have discussed the setup/configuration of adaptation layer in an IAB network and we propose that:

Proposal 1	The adaptation layer of the MT stack of the IAB node should be configured after the authentication/registration, backhaul bearer setup and IP address assignment.
Proposal 2	The adaptation layer of the MT part of the IAB node should be configured before setting up the DU function of the IAB node.
Proposal 3	The adaptation layer of the DU part of the IAB node should be configured when another IAB node connects to it as an MT (i.e., multi-hop setup).
Proposal 4	The RRC protocol should be used to (re-)configure the adaptation layer for the MT part of IAB nodes.
Proposal 5	The F1-AP should be employed to (re-)configure the adaptation layer for the DU part of the IAB nodes, as well as for the Donor DU.
Proposal 6	The adaptation layer of the IAB nodes should be reconfigured/updated with F1-AP.

[bookmark: _GoBack]Based on these proposals, we provided a TP to TR 38.874 in Section 6. 
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Text Proposal to TR 38.874
[bookmark: _Toc520296470]8.2.2 	Adaptation Layer
The UE establishes RLC channels to the DU on the UE’s access IAB node in compliance with TS 38.300. Each of these RLC-channels is extended via a potentially modified form of F1-U, referred to as F1*-U, between the UE’s access DU and the IAB donor.
The information embedded in F1*-U is carried over RLC-channels across the backhaul links. Transport of F1*-U over the wireless backhaul is enabled by an adaptation layer, which is integrated with the RLC channel.
Within the IAB-donor (referred to as fronthaul), the baseline is to use native F1-U stack (see section 9). The IAB-donor DU relays between F1-U on the fronthaul and F1*-U on the wireless backhaul. 
Functions supported by the adaptation layer
In architecture 1a, information carried on the adaptation layer supports the following functions:
· Identification of the UE-bearer for the PDU,
· Routing across the wireless backhaul topology,
· QoS-enforcement by the scheduler on DL and UL on the wireless backhaul link,
· Mapping of UE user-plane PDUs to backhaul RLC channels,
· Others.

In architecture 1b, information carried on the adaptation layer supports the following functions:
· Routing across the wireless backhaul topology,
· QoS-enforcement by the scheduler on DL and UL on the wireless backhaul link,
· Mapping of UE user-plane PDUs to backhaul RLC channels
· Others.

Content carried on the adaptation layer header 
The study will identify all information to be carried on the adaptation layer header. This may include:
· UE-bearer-specific Id
· UE-specific Id
· Route Id, IAB-node or IAB-donor address 
· QoS information
· Potentially other information 

IAB nodes will use the identifiers carried via Adapt to ensure required QoS treatment and to decide which hop a packet should be sent to. While details of the information carried in the adaptation layer are FFS, a brief overview is provided below on how the above information may be used to this end, if included in the final design of Adapt. 
The adaptation layer of the MT part of the IAB-node should be configured before setting up the DU part of the IAB-node. The (re-)configuration of the adaptation layer for the MT part of the IAB-node can be done using the RRC protocol, while the adaptation layer for the DU part can be (re-)configured using the F1-AP protocol.
The UE-bearer-specific Id may be used by the IAB-node and the IAB-donor to identify the PDU’s UE-bearer.  UE’s access IAB node would then map Adapt information (e.g. UE-specific ID, UE-bearer specific ID) into the corresponding C-RNTI and LCID. The IAB Donor DU may also need to map Adapt information into the F1-U GTP-U TEID used between Donor DU and Donor CU.
UE-bearer-specific Id, UE-specific Id, Route Id, or IAB-node/IAB-donor address may be used (in combination or individually) to route the PDU across the wireless backhaul topology.
UE-bearer-specific Id, UE-specific Id, UE’s access node IAB ID, or QoS information may be used (in combination or individually) on each hop to identify the PDU’s QoS treatment. The PDU’s QoS treatment may also be based on the LCID.

Processing of adaptation layer information
· The study will identify, which of the information on the adaptation layer is processed to support the above functions on each on-path IAB-node (hop-by-hop), 
· and/or on the UE’s access-IAB-node and the IAB-donor (end-to-end).

Integration of adaptation layer into L2 Stack
The study will consider the following adaptation layer placements:
· integrated with MAC layer or placed above MAC layer (examples shown in Figure 8.2 - 1a, b),
· above RLC layer (examples shown in Figure 8.2-1c, d, e and Figure 8.2-2).

For 1:1 mapping of UE-bearers to backhaul RLC-channels (see section 8.2.4), Adapt can be integrated with the MAC layer or placed above the MAC layer. A separate RLC-entity in each IAB node is provided for each of these backhaul RLC-channels. Arriving PDUs are mapped to the corresponding RLC-entity based on the UE-bearer information carried by Adapt. 
When UE-bearers are aggregated to backhaul RLC-channels (e.g. based on QoS-profile (see section 8.2.4)), Adapt can be placed above the RLC layer.
For both Adapt above RLC and Adapt above MAC, when UE bearers are aggregated to logical channels, the logical channel can be associated to a QoS profile. The number of QoS-profiles supported is limited by the LCID-space.
The figures show example protocol stacks and do not preclude other possibilities. While RLC channels serving for backhauling include the adaptation layer, it is FSS if the adaptation layer is also included in IAB-node access links (adapt is dashed in Figure 8.2-2).
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