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1 Introduction
As discussed in the study item phase, the adaptation layer is introduced in wireless backhaul links above RLC layer. The adaptation layer should be responsible for the routing across multi-hop backhaul links, as well as the bearer mapping in backhaul link. In the WID of IAB[1], the objective about the two functionalities in IAB node is described as follows:
· [bookmark: _Hlk531191940]Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 
· Routing function on IAB-node to support forwarding across the multi-hop topology based on routing identifier. 
· Hop-by-hop propagation of signalling to support low latency scheduling (e.g. TR 38.874 clause 8.6), BH RLF handling (e.g. TR 38.874 clause 9.7.14-15) and resource coordination across the multi-hop topology (e.g. TR 38.874 clause 7.3.3). 
· UE-bearer to BH RLC-channel mapping and mapping between ingress and egress BH RLC channels functions for support of one-to-one and many-to-one bearer mapping.
And in last RAN2 105 meeting[2], RAN2 has agreed that “RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions”. In this contribution, we will focus on the details of the adaptation information which should be carried in Adapt PDU to enable the two basic functionalities of Adaptation layer.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
Since the Adaptation layer is responsible for routing and bearer mapping, the adaptation entity of an IAB node or donor DU should be provided with enough information to enable the two functionalities.
First, to enable the routing function, the adaptation information should contain routing related information, as discussed in the email discussion [105#46][IAB] Routing, the routing info can be destination node ID or the specific path identifier.
Then for the bearer mapping function, as listed in [1] and discussed in [4], two possible solutions are feasible for supporting both 1:1 bearer mapping and N:1 bearer mapping in intermediate IAB node. The first one is mapping from UE bearer to backhaul RLC channel, the other one is mapping from ingress RLC channel to egress RLC channel. If mapping is based on UE bearer to BH RLC channel, UE bearer related information need to be carried in adaptation information at least for N:1 bearer mapping case, while for the 1:1 bearer mapping case, UE bearer information can be indicated by LCID in MAC sub-header. If bearer mapping is based on ingress RLC channel to egress RLC channel, the UE bearer information does not need to be carried in adaptation information.
Consequently, there may be multiple combinations about the content of Adaptation information in uplink and downlink packets, as enumerated in follows.
Example 1. Downlink packet: IAB node ID; Uplink packet: donor DU ID (optional);
In such case, routing selection in adaptation layer is chosen based on the destination node ID, the destination node for downlink is access IAB node, while the destination node for uplink is donor DU. The destination node for uplink transmission can be optional if only one donor DU can forward packets between a given IAB node and CU. Bearer mapping in intermediate IAB node is based on mapping rules between ingress RLC channels to egress RLC channels.
Example 2. Downlink packet: IAB node ID+UE bearer specific ID (e.g. UE ID+UE bearer ID); Uplink packet: donor DU ID (optional) + UE bearer specific ID (e.g. UE ID+UE bearer ID).
In such case, routing selection is same as example 1. Bearer mapping in intermediate IAB node is based on mapping rules between UE bearers to egress BH RLC channels. The UE bearer specific ID should be unique in the serving area of IAB donor, and UE ID+UE bearer ID can be used as an example. 
Example 3. Downlink packet: UE bearer specific ID (e.g. UE ID+UE bearer ID); Uplink packet: donor DU ID (optional) + UE bearer specific ID (e.g. UE ID+UE bearer ID).
In such case, the destination node for downlink is UE, while the destination node for uplink is donor DU, the donor DU ID for uplink routing is optional also, due to the same reason shown in case 1. Bearer mapping is same as example 2.
Example 4. Downlink packet: UE ID; Uplink packet: donor DU ID (optional).
In such case, routing selection is same as example 3. Bearer mapping is same as example 1.
Example 5. Downlink packet: Nothing; Uplink packet: donor DU ID (optional) 
Such case only suit for 1:1 bearer mapping, routing selection is same as example 3, it needs to be mentioned that the UE ID downlink route selection can be deduced from the LCID carried in received packets.  
From the perspective of reducing complexity of adaptation layer protocol, unified design of adaptation information format should be designed to support both 1:1 bearer mapping and N:1 bearer mapping. Thus, the example 5 should be excluded since it only suit for 1:1 bearer mapping case. 
[bookmark: _GoBack]On the other hand, in order to reduce the frequency of routing configuration updating in IAB nodes due to the UE mobility, IAB node is recommended to be taken as the destination node when doing routing selection in adaptation layer. Therefore, example 1 and example 2 are recommended to be prioritized when RAN2 design the content of adaptation layer header. Example 2 provides more flexibility for bearer mapping when compared to example 1, since it enables the IAB node to map two UE DRBs to different egress RLC channel even they are mapped to a same ingress RLC channel by the previous hop node.
Proposal 1: RAN2 defines a common adaptation header format for both 1:1 and N:1 bearer mapping.
[bookmark: OLE_LINK24]Proposal 2: RAN2 agrees to include UE bearer specific ID in the adaptation layer header.
As been analysed in section 9.5.3 of [3], some QoS profiles (e.g. GBR, 5QI/QCI, ARP, etc.) of UE DRB are needed for the access IAB node, the donor DU, and intermediate IAB nodes, to provide E2E QoS guarantee of UE’s traffic transmission across wireless backhaul links in IAB network. One possible solution is carrying necessary QoS parameters in the adaptation header of each packet, such solution is so inefficient since it will consuming too much overhead in adaptation layer header and should not be considered. Instead, some QoS related identifier (e.g. UE bearer ID) can be carried in adaptation layer header to enable each IAB node and the donor DU provide QoS guarantee for UE bearer. RAN2 should study what kind of QoS related ID is suitable to be carried in adaptation layer header. 
[bookmark: OLE_LINK30]Proposal 3: QoS information (e.g. detailed QoS parameters) is not included in the adaptation layer header, which does not exclude the QoS related ID. 
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses on the adaptation information being carried in adaptation header to enable IAB node performing routing and QoS enforcement, the following proposals are given:
Proposal 1: RAN2 defines a common adaptation header format for both 1:1 and N:1 bearer mapping.
Proposal 2: RAN2 agrees to include UE bearer specific ID in the adaptation layer header.
Proposal 3: QoS information (e.g. detailed QoS parameters) is not included in the adaptation layer header, which does not exclude the QoS related ID. 
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