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Introduction
During RAN2#107meeting, IAB bearer mapping was discussed and the following agreements were reached [1]:

	The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel.

Egress BH RLC channel determined by other means in intermediate IAB node, e.g. BAP header QoS or BAP header bearer information is not applied when the above agreement is applied. 

R2 assumes to support prioritization and separate BH RLC channel between non UE-associated signaling and UE-associated signaling, impact FFS. 
We support per SRB bearer type mapping to BH RLC channel (both UL and DL), if feasible from R3 perspective, i.e. this would require separate SCTP stream per SRB bearer type.


In this contribution, we mainly discuss the remaining issues and detailed design for IAB bearer mapping.
Discussion
From the perspective of access IAB node MT part, the following types of traffic should be considered for bearer mapping:

Use plane traffic
The UL data traffic received from access UE’s DRB or OAM traffic received from child IAB node MT’s DRB.
The UL OAM traffic via IP layer from access IAB node DU
Control plane signalling
The UE/MT associated F1AP signalling for access UE or child IAB node MT.
The non UE associated F1AP signalling from access IAB node DU. 
SCTP 4-way handshake signalling from access IAB node DU.
As agreed in RAN2#107 meeting, for the selection/addition of a BAP routing ID as well as routing and bearer mapping for a packet retrieved from upper layers, the IAB-node needs to be configurable with the following mappings: Upper layer information (FFS)(Egress RLC channel. To be specific, access IAB node DU will deliver the UL traffic to BAP layer for routing and bearer mapping. During the routing and bearer mapping procedure, BAP entity shall determine the BAP routing ID and add it to the BAP subheader, then determine the egress link and egress BH RLC channel based on the preconfigured routing and bearer mapping information, and finally deliver this UL packet to the egress BH RLC channel of egress link for upstream transmission. In this section, we will discuss which upper layer information could be used for the UL traffic bearer mapping and the potential RRC configurations for bearer mapping. 

UL user plane traffic to egress BH RLC channel mapping
For the UL user plane traffic associated with UE or child IAB node MT’s DRB, access IAB node DU will encapsulate the GTP/UDP/IP header to the UL data packet and then deliver it to BAP layer for routing and bearer mapping. Generally speaking, there are two options for bearer mapping:

Option 1: Based on the IPv6 flow label and or DSCP in IP header: As agreed in RAN3#105, for DL traffic, the IAB-donor DU is configurable with a mapping between IPv6 Flow Label, DS information and Destination IP address to the BH RLC channel, where any of these three IP header fields are optional in the mapping. Similarly, for UL user plane traffic, the UE/MT GTP-U tunnel might be configured with IPv6 flow label or DSCP value via F1AP message. When access IAB node DU encapsulates the GTP/UDP/IP header to the UL data packet, it can set the IPv6 flow label or DSCP field corresponding. Suppose the access IAB node MT is configured with the list of IPv6 flows or DSCPs that could be mapped to each egress BH RLC channels, the BAP entity of access IAB node could determine the egress BH RLC channel based on the IPv6 flow label or DSCP in UL data packet’s IP header.
Option 2: Based on the UE bearer info of the data packet: The UL data traffic mapping in the access IAB node to BH RLC channels could be based on the knowledge of UE bearers identified by GTP TEID. Donor CU might configure the IAB node MT with a list of UE bearers that could be mapped to each egress BH RLC channel. UE bearer info could be in the form of destination IP address and UL GTP-TEID. Upon receiving the UL data packet, access IAB node could determine the corresponding UE bearer and then map this packet to the egress BH RLC channel based on the UL GTP-TEID and destination donor CU-UP IP address info. 

As we can see, Option 2 only requires the RRC signalling based UL mapping configuration whereas the option 1 requires both RRC signalling and F1AP based UL bearer mapping configuration. Since the UE bearer info are internally shared between IAB node DU and IAB node MT, it seems redundant to configure the IPv6 flow label/DSCP associated with each UL GTP-U tunnel and then perform the bear mapping based on IPv6 flow label/DSCP info. Based on this observation, it is suggested to only support the UE bearer info based UL bearer mapping at access IAB node.
Observation 1: There are two options for the UL traffic bearer mapping at access IAB node: Option 1) based on the IPv6 flow label and or DSCP in IP header; Option 2) based on the UE bearer info of the data packet. 
Proposal 1: For UL user plane traffic to BH RLC channel mapping, donor CU could configure the access IAB node MT with a list of UE bearers (in terms of destination IP address and GTP-TEID) that could be mapped to each egress BH RLC channel. 
When it comes to the OAM traffic transmission via IP layer, it is hard for the donor CU to pre-configure the BH RLC channels for OAM traffics with different QoS requirements. Besides, donor CU may be not aware of the IP address of OAM server. So it is hard to configure the bearer mapping rule for OAM traffic. Based on these observations, it is suggested that a default BAP routing ID is configured for access IAB node and default egress BH RLC channel is configured on each egress link. In this way, the UL OAM traffic could be delivered to the donor DU with the default BH RLC channel on default routing path. 
Observation 2: For OAM traffic transmission via IP layer, it is hard for the donor CU to configure the BH RLC channels and bearer mapping rules specific for OAM traffic since donor CU has no idea of the destination IP address of OAM traffic and their QoS requirements. 
Proposal 2: It is suggested that a default BAP routing ID is configured for access IAB node MT and default egress BH RLC channel is configured on each egress link.
UL control plane signalling to egress BH RLC channel mapping
For the UL control plane signalling, donor CU might configure the access IAB node MT with a list of F1-C types that could be mapped to each egress BH RLC channel. F1-C type may be one of the following: non UE associated F1AP signalling, UE associated F1AP signalling. In addition, if the MT’s control signalling is prioritized over UE’s control plane signalling, they should be mapped to different BH RLC channels. In this case, the F1-C type could further include UE associated F1AP signalling, MT associated F1AP signalling. Furthermore, if RAN3 think it feasible to support separate SCTP streams per SRB bearer type and consequently to support per SRB type bearer mapping to BH RLC channels, the F1-C type may further include the following types: SRB0 ,SRB1, SRB2 , SRB3. Upon receiving the UL control plane signalling, access IAB node could determine the F1-C type and then map this signalling to the egress BH RLC channel based on the F1-C type to BH RLC channel mapping configuration.  
For the SCTP 4-way handshake signalling, it can be regarded as one special kind of non-UE associated F1AP signalling and then map it to the corresponding egress BH RLC channel. 
Proposal 3: For UL control plane signalling to BH RLC channel mapping, the donor CU could configure the access IAB node MT with a list of F1-C types that could be mapped to each egress BH RLC channel. The F1-C type could be non UE associated, UE associated.  FFS for other F1-C types.

Proposal 4: The SCTP 4-way handshake signalling can be regarded as one kind of non-UE associated F1AP signalling and mapped to the corresponding egress BH RLC channel.
Generally speaking, separate BH RLC channels should be configured for user plane packet and control plane signalling respectively since they have different priorities and other QoS requirements. It means that the user plane data traffic shall be mapped to user plane BH RLC channels while the control plane signalling shall be mapped to control plane BH RLC channels. 

Ingress BH RLC channel to egress BH RLC channel mapping 

For the intermediate IAB node MT, it might be configured with the ingress BH RLC channel to egress BH RLC channel mapping for UL traffic. To be specific, the donor CU could configure the intermediate IAB node MT with a list of ingress BH RLC channels mapped to each egress BH RLC channel. The ingress BH RLC channel could be indicated via the BH RLC channel ID. It is not clear if the ingress BH RLC channel ID is only valid within one ingress link or across all the UL ingress link of IAB node. For the former case, the BH RLC channel ID together with the ingress link ID shall be used to indicate  the ingress BH RLC channel. 

In a sum, the following information could be considered for the BAP layer bearer mapping configuration via RRC signaling. 
Egress BH RLC channel ID: It denotes the egress BH RLC channel of IAB node MT
Ingress BH RLC channel list:It is used for intermediate IAB node. The ingress BH RLC channel may be indicated via BH RLC channel ID and optionally ingress link ID.  
UE bearer list: the UE bearer may be indicated via the destination IP address and GTP-U TEID, it is used for access UE/MT’s user plane mapping
F1-C type list: The F1-C type may be non UE associated F1AP signalling, UE associated F1AP signalling. FFS for other F1-C type. 
Default BH RLC channel: It indicates whether this egress BH RLC channek is default BH RLC channel. 
Proposal 5: Donor CU send the BAP bearer mapping configuration to IAB node MT via RRC signalling. For each egress BH RLC channel, the BAP bearer mapping may include the following info: UE bearer list, F1-C type list, ingress BH RLC channel list, default BH RLC channel indication. 
Conclusion
In this contribution, we mainly discussed the remaining issues and detailed design for IAB bearer mapping. And we have the following observations and proposals:
Observation 1: There are two options for the UL traffic bearer mapping at access IAB node: Option 1) based on the IPv6 flow label and or DSCP in IP header; Option 2) based on the UE bearer info of the data packet. 
Proposal 1: For UL user plane traffic to BH RLC channel mapping, donor CU could configure the access IAB node MT with a list of UE bearers (in terms of destination IP address and GTP-TEID) that could be mapped to each egress BH RLC channel. 
Observation 2: For OAM traffic transmission via IP layer, it is hard for the donor CU to configure the BH RLC channels and bearer mapping rules specific for OAM traffic since donor CU has no idea of the destination IP address of OAM traffic and their QoS requirements. 
Proposal 2: It is suggested that a default BAP routing ID is configured for access IAB node MT and default egress BH RLC channel is configured on each egress link.
Proposal 3: For UL control plane signalling to BH RLC channel mapping, the donor CU could configure the access IAB node MT with a list of F1-C types that could be mapped to each egress BH RLC channel. The F1-C type could be non UE associated, UE associated.  FFS for other F1-C types.

Proposal 4: The SCTP 4-way handshake signalling can be regarded as one kind of non-UE associated F1AP signalling and mapped to the corresponding egress BH RLC channel.
Proposal 5: Donor CU send the BAP bearer mapping configuration to IAB node MT via RRC signalling. For each egress BH RLC channel, the BAP bearer mapping may include the following info: UE bearer list, F1-C type list, ingress BH RLC channel list, default BH RLC channel indication. 
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