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1 Introduction

In the WID of integrated access and backhaul for NR [1], the bearer mapping problems in IAB network are included as following, both one to one bearer mapping and many to one bearer mapping should be supported.

· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 

· …. 

· 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.

· Enhancements to gNB functionality to serve as an IAB-donor following architecture 1a [RAN3, RAN2]

· …

· Bearer mapping function on gNB DU to map downlink traffic of one or many UE-bearers to a BH RLC-channel [RAN2-led]. 

In this contribution, the bearer mapping function in both IAB node and IAB donor are discussed.

2 Discussion
Bearer mapping in the IAB donor-DU

Considering that IAB donor-DU is responsible for mapping downlink packets to its backhaul(BH) RLC channel towards child node, a feasible way to support both 1:1 bearer mapping and N:1 bearer mapping should be designed. Since the IP based connection is established between IAB donor-DU and CU over wired link, the IAB donor-DU can do bearer mapping based on the QoS related information carried in the IP header of an ingress DL packet, according to some pre-configured mapping rules between the QoS related information and the BH RLC channels. The mentioned QoS related information may be the DSCP field for IPv4, or the Flow label field for IPv6. Such mapping method is suit for N:1 bearer mapping case. 

For the 1:1 bearer mapping case, the IAB donor-DU should be provided with enough information about UE bearer from an ingress DL packet. However, neither the DSCP (8 bits) nor the Flow label (20 bits, only suit for IPv6) is enough to indicate a unique UE bearer in the serving area of an IAB donor, since at least 22 bits is needed even for identifying a unique UE bearer in one cell (16 bits C-RNTI+6 bits LCID).  
Observation 1 At least 22bits are needed to uniquely identify the UE bearers within a certain access IAB node for downstream 1:1 bearer mapping.
Observation 2 The donor DU can do DL bearer mapping according to the mapping rules between the DSCP/flow label and the BH RLC channel, such solution is appropriate for N:1 bearer mapping but not 1:1 bearer mapping, due to that neither the DSCP nor the flow label has enough length to indicate a unique UE bearer.
Proposal 1 DSCP/flow label based bearer mapping is not enough to support unified design at the IAB donor-DU.
In RAN2 #104 meeting, the following two agreements are reached: “Confirm that GTP-U is included in the UP stack for F1-U; the Rel.16 IAB WI focuses on only “IP termination at Access IAB node” [2]. Since the GTP-U tunnel in F1-U is one to one mapped to the UE DRB, if the GTP-U TEID of F1*-U between the IAB-DU and CU is visible to the IAB donor-DU, it is feasible to support 1:1 bearer mapping in the IAB donor-DU. The IAB donor-DU can identify a UE bearer through the “ GTP-U TEID+IP address of IAB node” carried in an ingress DL packet, and map the UE bearer to a unique RLC channel in its backhaul link toward its child node. To enable such operation, some enhancements to the UP alternative e) are necessary, e.g. the IAB donor-DU can work as a proxy node to transform the UE bearer specific GTP-U tunnel between wireless backhaul link and the intra-donor F1 interface. Three enhanced examples are given in [3]. Base on investigating the GTP-U tunnel information, the IAB donor-DU can identify the UE bearer and do either N:1 bearer mapping or 1:1 bearer mapping for each UP packet.
Observation 3 If GTP-U TEID in F1-U is visible to the IAB donor-DU, it can support 1:1 bearer mapping based on the mapping rules between the “GTP-U TEID+ target IP address” and the BH RLC channel. 

Proposal 2 IAB donor-DU investigates the GTP-U TEID + IP address in the downlink UP packet to identify UE bearer for downlink bearer mapping.
Bearer mapping in the IAB node
An IAB node maintains two different wireless interfaces towards its parent node and child node separately, thus each IAB node should do bearer mapping for both the uplink and the downlink transmission. There are some differences between intermediate IAB nodes and the access IAB node to perform bearer mapping. 

For the intermediate IAB nodes, two ways are possible for supporting both 1:1 and N:1 bearer mapping. 

1) The first one is from UE bearer to egress RLC channel. Such way means that each IAB node will do bearer mapping independently, just according to some pre-configured mapping rules in the IAB node itself. In addition, this way requires that the UE bearer specific information should be carried in Adaptation layer header, at least for N:1 bearer mapping case. For the 1:1 bearer mapping case, the UE bearer can be deduced from the LCID because the BH RLC channel is one to one mapped to a logical channel. 

2) The second one is from ingress RLC channel to egress RLC channel. With such way, the bearer mapping of IAB node will rely on the mapping results of its previous node, and the adaptation layer header need not to carry UE bearer specific information since it is useless for intermediate IAB nodes.

Thus, the first one is more flexible for mapping while the second one requires less overhead in the adaptation layer.
For the access IAB node, which provides access service to UE, it is easy to know the UE bearer information for both downlink and uplink transmission. In downlink, the access IAB node will forward packet towards UE through the RLC channel corresponds to UE’s radio bearer, according to the DL GTP TEID which is one to one mapped to UE bearer in DL F1-U packets. For uplink, the access IAB node is able to acquire the UE bearer information from the LCID in the ingress access link or from the GTP TEID in F1-U, and then it can choose a suitable egress BH RLC channel according to some pre-configured rules between UE bearer and BH RLC channel. From another perspective, such mapping can also be classified as the way from ingress RLC channel to egress RLC channel.

In last RAN2 #105 meeting, it has been agreed that the “RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions” and “R2 assumes that Donor CU configures the Adaptation layer”[4]. Thus, we deduce that the mapping rule for the IAB donor-DU and all IAB nodes can be configured by the IAB donor-CU in a centralized way.
Observation 4 Both the access IAB node, and intermediate IAB nodes can do bearer mapping based on mapping rules between ingress RLC channel and egress RLC channel, or based on the mapping rules between UE bearers to egress RLC channel. The first one requires less overhead while the second one provides more flexibility for each IAB node.
Proposal 3 Two possible mapping manners, i.e. from the ingress RLC channel to the egress RLC channel, and from the UE bearer to the egress RLC channel, are suitable for bearer mapping.

Proposal 4 The IAB donor-CU configure the mapping rule to IAB donor-DU and IAB node.
3 Conclusion
This paper mainly discusses the bearer mapping in donor DU, intermediate IAB node, and access IAB node. Based on the above discussion, we have the following observations and proposals:

Observation 5 At least 22bits are needed to uniquely identify the UE bearers within a certain access IAB node for downstream 1:1 bearer mapping.
Observation 6 The donor DU can do DL bearer mapping according to the mapping rules between the DSCP/flow label and the BH RLC channel, such solution is appropriate for N:1 bearer mapping but not 1:1 bearer mapping, due to that neither the DSCP nor the flow label has enough length to indicate a unique UE bearer.

Observation 7 If GTP-U TEID in F1-U is visible to the IAB donor-DU, it can support 1:1 bearer mapping based on the mapping rules between the “GTP-U TEID+ target IP address” and the BH RLC channel.

Observation 8 Both the access IAB node, and intermediate IAB nodes can do bearer mapping based on mapping rules between ingress RLC channel and egress RLC channel, or based on the mapping rules between UE bearers to egress RLC channel. The first one requires less overhead while the second one provides more flexibility for each IAB node.

Proposal 5 DSCP/flow label based bearer mapping is not enough to support unified design at the donor DU.
Proposal 6 IAB donor-DU investigates the GTP-U TEID + IP address in the downlink UP packet to identify UE bearer for downlink bearer mapping.
Proposal 7 Two possible mapping manners, i.e. from the ingress RLC channel to the egress RLC channel, and from the UE bearer to the egress RLC channel, are suitable for bearer mapping.
Proposal 8 The IAB donor-CU configure the mapping rule to IAB donor-DU and IAB node.
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