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1 Introduction
In RAN2#104 meeting, some agreements on bearer mapping were achieved in [1] as follows:
· We go for the consolidated example 1, “adapt above RLC” + “LCID ext”.
· We keep LCID extension in the solution description, as this is a method to achieve 1:1 mapping.

· Confirm that UE is not expected to need to implement the LCID extension.

In this paper, we further discuss the details on IAB bearer mapping decision and configuration in backhaul links.
2 Discussion
In order to better analyze bearer mapping in the IAB scenario, we take as an example a two-hop IAB scenario as shown in figure 1, i.e. UE ( IAB node2 ( IAB node1 ( IAB donor ( 5GC. The access link between UE and IAB node2 is identified as Uu interface, and the backhaul links between IAB node2 and IAB node1, as well as between IAB node1 and the IAB donor, are identified as Un interfaces. 


[image: image1.emf]IAB donor IAB node 2 IAB node 1

UE1

5GC

NG

UE2


Figure 1 Example of multi-hop IAB deployment
In RAN2#104 meeting, it was agreed that the Rel-16 IAB WI focuses on only “IP termination at Access IAB node” and GTP-U is included in the UP stack for F1-U. 
Based on this agreement, we can see that per UE per bearer GTP-U is terminated at access the IAB node. Each GTP-U has a 1:1 mapping to a UE DRB in the Uu interface. 
2.1 Bearer mapping decision and configuration in backhaul link
Based on the agreements in IAB SI, both one-to-one mapping and many-to-one mapping between UE bearers and BH RLC-channel should be supported with a unified design. 
For a one-to-one mapped UE bearer, a specific BH RLC-channel is established for a UE bearer on the backhaul link. 
For many-to-one mapped UE bearers, the aggregation of UE bearers on the backhaul link is supported. In this case, there are two possible solutions for bearer mapping decision and configuration for backhaul links: 

Solution 1: Explicit configuration for backhaul links:
In this solution, the IAB donor decides all the bearer mappings for each backhaul link, and then configures these bearer mapping decisions to each of the intermediate IAB nodes separately, by explicitly configuring the mapping between each ingress RLC channel/adaptation layer PDU and each egress RLC channel. 
Figure 2 shows one variant of explicit mapping configuration. 
For the downlink, the IAB donor CU decides the mapping between UE bearers and RLC-channels in the Un1 interface, as well as the mapping between RLC-channels in Un2 interface and RLC-channels in Un1 interface. Then, the IAB donor CU sends these mappings to the IAB donor DU and IAB node1 DU separately. Based on the received configuration, the IAB donor DU and IAB node1 DU perform the downlink bearer mapping in the backhaul link. 

Similarly, for the uplink, IAB donor CU can decide the mapping between UE DRB in the Uu interface and RLC-channels in Un2 interface, as well as the mapping between RLC channels in Un1 interface and RLC-channels in Un2 interface. Then the IAB donor CU sends these mappings to IAB node2 MT and IAB node1 MT separately. Based on the received configuration, IAB node2 MT and IAB node1 MT perform the uplink bearer mapping in the backhaul link. 
In this variant, the adaptation layers in backhaul links do not need to carry an explicit UE bearer ID.

Observation 1: For downlink, the bearer mapping in backhaul links are performed by the IAB donor DU and the IAB node DU separately. For uplink, the bearer mapping in backhaul link is performed by IAB node’s MT. 

Observation 2: If bearer mapping is based on the mapping between ingress RLC-channels and egress RLC-channels, the adaptation layers in backhaul links do not need to carry an explicit UE bearer ID.
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Figure 2 Explicit mapping configuration between ingress RLC-channels and egress RLC-channels
A second variant is shown in Figure 3. The IAB donor CU decides the mapping between RLC-channels and individual UE bearers for all backhaul links.

For the downlink, the IAB donor CU decides the mapping between UE bearers and RLC-channels in Un1 interface, as well as the mapping between UE bearers and RLC-channels in Un2 interface. Then, the IAB donor CU sends these mappings to IAB donor DU and IAB node1 DU separately. 

Similarly, for the uplink, the IAB donor CU can decide the mapping between UE bearers and RLC-channels in Un2 interface, as well as the mapping between UE bearers and RLC channels in Un1 interface. Then the IAB donor CU sends these mappings to IAB node2 MT and IAB node1 MT separately. 

In this variant, an explicit UE bearer ID should be carried in the adaptation layers in order to identify UE bearers in backhaul links.

Observation 3: If bearer mapping is based on the mapping between UE bearers and egress RLC-channels, an explicit UE bearer ID should be carried in the adaptation layers in order to identify UE bearers in backhaul links.
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Figure 3 Explicit mapping configuration between UE bearers and egress RLC-channels
Assuming RLC-channels in backhaul link are identified by the corresponding logical channel identifiers (LCIDs), in order to help the IAB donor CU to make centralized bearer mapping decisions, the IAB donor CU should know the relation between RLC-channels and LCIDs. However, in the current NR specifications, the logical channel and LCID is allocated by DU. Therefore, there is a need for the IAB donor DU and IAB node DU to report the relationship of BH RLC-channel and corresponding LCID to IAB donor CU. 
Observation 4: In order to help the IAB donor CU to make centralized bearer mapping decisions, there is a need for the IAB donor DU and IAB node DU to report the LCID allocated to each BH RLC-channels to the IAB donor CU.
In order to reduce signaling overhead, as an alternative, a reflective bearer mapping method could also be used for the uplink. That means that IAB node2’s MT and IAB node1’s MT perform the uplink bearer mapping in backhaul link based on the downlink bearer mappings. 

Proposal 1: The same bearer mapping for UL and DL can be considered as a baseline for bi-directional radio bearer.
Solution 2: Implicit configuration for backhaul links:
In this solution, the bearer mapping decisions are made by intermediate IAB nodes independently, without explicit configuration of a bearer mapping relationship.  
Similar to solution1, there are two variants for this approach.
The first variant is illustrated in Figure 4. The intermediate IAB nodes perform the mapping of packets between ingress RLC-channels and egress RLC-channels. This means that bearer mapping of this variant does not need to distinguish the packets of individual UEs. 
For the downlink, the IAB donor DU performs the mapping of the UE bearers onto a RLC-channel in Un1 interface, based on the QoS profiles of UE bearers and RLC-channel in Un1 interface. IAB node1 DU performs the mapping of the UE packet from a RLC-channel in Un1 interface onto a RLC-channel in Un2 interface, also based on the QoS profiles of these RLC-channels.  

Similarly, for the uplink, IAB node2 MT performs the mapping of the UE packet from the Uu DRB onto a RLC-channel in the Un2 interface, based on the QoS profiles of UE DRB and RLC-channel in Un2 interface. IAB node1 MT performs the mapping of UE packets from an RLC-channel in Un2 interface onto an RLC-channel in Un1 interface, based on the QoS profiles of these RLC-channels.  
During the backhaul RLC-channel setup procedure, the IAB donor DU should know the QoS profiles of RLC-channels in Un1 interface, and IAB node1 DU should also know the QoS profiles of RLC-channels in Un2 interface. In order to help the IAB donor DU and IAB node1 DU to perform the downlink bearer mapping, the IAB donor DU should know the QoS profiles of UE bearers from IAB donor CU, and IAB node1 DU should also know the QoS profiles of RLC-channel in Un1 interface from IAB donor CU. 
For the uplink, both IAB node2 MT and IAB node1 MT are unaware of any QoS profiles, so in order to help the IAB node2 MT and IAB node1 MT to perform the uplink distributed bearer mapping, IAB node2 MT should know the QoS profiles of UE bearers and RLC-channels in Un2 interface from IAB donor CU, and IAB node1 MT should know the QoS profiles of RLC-channels in Un1 interface and RLC-channels in Un2 interface.
Similar to the first variant in solution1, in this variant, the adaptation layers in the backhaul links do not need to carry an explicit UE bearer ID.
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Figure 4 Per RLC-channel mapping with implicit mapping configuration
The last variant is shown in the Figure 5. Here the intermediate IAB nodes perform bearer mapping based on the QoS profiles of individual UE bearers. In this variant, both IAB node2 and IAB node1 should know the QoS profiles of the UE bearers. 
For the downlink, in order to help IAB donor DU and IAB node1 DU to perform the bearer mapping in backhaul link, IAB donor CU should send the QoS profiles of UE bearers to IAB donor DU and IAB node1 DU separately. 

For uplink, in order to help IAB node2 MT and IAB node1 MT to perform the bearer mapping in the backhaul link, IAB donor CU should send the QoS profiles of UE bearers and RLC-channels in Un2 interface to IAB node2 MT, and send the QoS profiles of UE bearers and RLC-channels in Un1 interface to IAB node1 MT.

Similar to the second variant in solution1, in this variant, an explicit UE bearer ID should be contained in the adaptation layers in order to identify UE bearers in backhaul links.
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Figure 5 Per UE bearer mapping with implicit mapping configuration
In order to reduce the signaling overhead, as an alternative to implicit mapping configuration, a reflective bearer mapping method can also be used for the uplink.
Based on the above analysis, both explicit mapping configuration and implicit mapping configuration can work. Compared with explicit mapping configuration approach, implicit mapping configuration approach may involve less signalling. 
Proposal 2: It is up to RAN2 to decide whether to use explicit configuration or implicit configuration for bearer mapping decision and configuration in backhaul link.  

3 Conclusion and Proposals
In this contribution we discuss the details on IAB bearer mapping decision and configuration, and we make the following observations and proposals:
Observation 1: For downlink, the bearer mapping in backhaul link are performed by the IAB donor DU and the IAB node DU separately. For uplink, the bearer mapping in backhaul link is performed by IAB node’s MT. 

Observation 2: If bearer mapping is based on the mapping between ingress RLC-channels and egress RLC-channels, the adaptation layers in backhaul links do not need to carry an explicit UE bearer ID.
Observation 3: If bearer mapping is based on the mapping between UE bearers and egress RLC-channels, an explicit UE bearer ID should be carried in the adaptation layers in order to identify UE bearers in backhaul links.

Observation 4: In order to help the IAB donor CU to make centralized bearer mapping decisions, there is a need for the IAB donor DU and IAB node DU to report the LCID allocated to each BH RLC-channels to the IAB donor CU.
Proposal 1: The same bearer mapping for UL and DL can be considered as a baseline for bi-directional radio bearer.
Proposal 2: It is up to RAN2 to decide whether to use explicit configuration or implicit configuration for bearer mapping decision and configuration in backhaul link.  
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