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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 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).

Adaptation header structure

The adaptation layer may consist of sublayers. It is perceivable, for example, that the GTP-U header becomes a part of the adaptation layer. It is also possible that the GTP-U header is carried on top of the adaptation layer to carry end-to-end association between the IAB-node DU and the CU (example is shown in Figure 8.2.-1d).

Alternatively, an IP header may be part of the adaptation layer or carried on top of the adaptation layer. One example is shown in Figure 8.2.-1e. In this example, the IAB-donor DU holds an IP routing function to extend the IP-routing plane of the fronthaul to the IP-layer carried by adapt on the wireless backhaul. This allows native F1-U to be established end-to-end, i.e. between IAB-node DUs and IAB-donor CU-UP. The scenario implies that each IAB-node holds an IP-address, which is routable from the fronthaul via the IAB-donor DU. The IAB-nodes’ IP addresses may further be used for routing on the wireless backhaul.

Note that the IP-layer on top of Adapt does not represent a PDU session. The MT’s first hop router on this IP-layer therefore does not have to hold a UPF.
The design of the adaption header is FFS.

Observations on adaptation layer placement

1. The above-RLC adaptation layer can only support hop-by-hop ARQ. The above-MAC adaptation layer can support both hop-by-hop and end-to-end ARQ.

2. Both adaptation layer placements can support aggregated routing, e.g. by inserting an IAB-node address into the adaptation header.
3. FFS whether UE-specific ID, if it is used, will be a completely new identifier or whether one of the existing identifiers can be reused, as well as whether the identifier(s) included in Adapt vary depending on the adaptation layer placement. 
4. Both adaptation layer placements can support per-UE-bearer QoS treatment. In order for each UE bearer to receive individual QoS support when their number exceeds the size of the LCID space, one possible solution is the extension of the LCID-space which can be achieved through changes to the MAC sub-header, or by dedicated information placed in the Adapt header. FFS whether 8 groups for the uplink BSR reporting is sufficient or whether the scheduling node has to possess better knowledge of which DRB has uplink data.
5. Both adaptation layer placements can support aggregated QoS handling as in the following example network configurations:
a. For above-RLC adaptation layer, UE-bearers with same QoS profile could be aggregated to one backhaul RLC-channel for this purpose.
b. For above-MAC or integrated-with-MAC adaptation layer, UE-bearers with same QoS profile could be treated with same priority by the scheduler.
6. For both adaptation layer placements, aggregation of routing and QoS handling allows proactive configuration of intermediate on-path IAB-nodes, i.e. configuration is independent of UE-bearer establishment/release.

7. For both adaptation layer placements, RLC ARQ can be pre-processed on TX side.
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