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1 Introduction
[bookmark: _GoBack]As agreed in previous RAN2 meetings, the BAP layer is responsible for the routing and bearer mapping. And RAN2 has agreed that “BAP has a DU part configured by F1-AP and a MT part configured by RRC” in last RAN2 #107 meeting [1]. In the RAN3 #104 meeting, it has been agreed that “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)” [2]. 
In addition, the following agreements were achieved in RAN3 #105 meeting:
· UL: We need to configure mapping between F1-U,F1-C, and non-F1 traffic, and BH RLC channel+BAP routing identifier ID; this may apply to OAM traffic, up to implementation.
· On the DL, the IAB-donor DU is configurable with information that allows deriving the BAP routing ID from IP header information for F1-U, F1-C and non-F1 traffic.
· On the DL, the IAB-donor DU is configurable with mappings that allow to derive BH RLC channel from IP header information for F1-U, F1-C and non-F1 traffic.
· [bookmark: OLE_LINK11]On the DL, the IAB-donor is configurable with information that allows deriving the BAP address from the destination IP address.
· 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.
In this contribution, we are going to discuss how to do the BAP layer configuration for further steps. 
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
BAP layer configuration for IAB node
For an IAB node which is a leaf node in the IAB topology, it serves as an access IAB node only. RAN2 has the following agreements about bearer mapping in RAN2 #105bis meeting [3]:
· For user plane, the UL mapping in the IAB access node to BH RLC channels should be based on the knowledge about UE bearers (identified with GTP TEID).
·  For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.
·  FFS if the mapping should also consider DSCP/Flow labels (e.g. as an intermediate step).
And in RAN2 #106 meeting, the BAP routing ID consists of BAP address and BAP path ID is agreed to be used for BAP layer routing, and the encoding of BAP path ID in the header is still FFS [4]. In RAN2 #107 meeting, about the BAP layer modelling and configuration, we have the following agreements:
· The BAP address of the IAB node is used to differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer (FFS for the Donor node).
Therefore, the BAP layer configuration for a leaf IAB node should include the following contents:
· Routing related information
· [bookmark: OLE_LINK18]Its own BAP address, used for checking whether to deliver a received DL packet to upper layer or not.
· One or multiple BAP routing ID for UL transmission, to be added by this leaf IAB node in BAP header. In addition, if RAN2 allows the IAB donor to control which BAP routing ID to be selected by the leaf IAB node, the configuration should include the IAB-donor-CU’s preference (e.g. assign priority for different BAP routing ID), or the mapping relationship between upper layer information and BAP routing ID (e.g. mapping between destination IP address and BAP address, mapping between the GTP-TEID/F1AP message type and the BAP path ID towards a given BAP address, etc.). Otherwise, the leaf IAB node can choose one configured BAP routing ID by local decision.
· One or multiple UL routing entries, each entry contains an UL BAP routing ID (including the BAP address of an IAB-donor-DU)  and next hop node (i.e. parent node).
·  Bearer mapping related information
· UL mapping rules for F1-U transmission, e.g. from UE bearers ( each being identified with GTP TEID) to egress BH RLC channels.
· UL mapping rules for CP transmission, e.g. from CP message types (for example, non-UE associated F1AP messages, UE SRB type, etc.) to egress BH RLC channels.
· UL mapping rules for non-F1 traffic, e.g. from non-F1 message type to egress BH RLC channels. All the UL non-F1 traffic originate from the IAB node itself, it can know the message type in upper layer and notify the BAP layer by implementation. More details about how to enable the bearer mapping for non-F1 traffic can be found in our another paper [5].
Only the MT part of the leaf IAB node has BAP layer, thus the RRC message to the MT part should be used to carry the BAP layer configuration for a leaf IAB node. 
[bookmark: OLE_LINK19]Proposal 1: RRC message is used to carry the BAP layer configuration for a leaf IAB node, the configuration includes the following contents:
· The leaf IAB node’s BAP address;
· One or multiple UL BAP routing ID, and may include corresponding upper layer information (e.g. mapping between destination IP address and BAP address, mapping between the GTP-TEID/F1AP message type and the BAP path ID towards a given BAP address, etc.);
· One or multiple UL routing entries, each entry contains an UL BAP routing ID and the egress node (i.e. a parent node);
· UL mapping rules for F1-U traffic, e.g. from UE bearers, each being identified with GTP TEID, to egress BH RLC channels; 
· UL mapping rules for F1-C traffic, e.g. from CP message types (for example, non-UE associated F1AP messages, UE SRB type, etc.) to egress BH RLC channels;
· UL mapping rules for non-F1 traffic, e.g. from non-F1 message type to egress BH RLC channels.
While for a non-leaf IAB node, it may work as an access IAB node for UEs connect to itself, or as an intermediate IAB node for UEs connect to remote descendent IAB nodes.
Therefore, the BAP layer configuration for non-leaf IAB node should include the following contents:
· Routing related information
· Its own BAP address, used for checking whether to deliver a received DL packet to upper layer or to egress RLC channel.
· One or multiple UL routing entries, each entry contains an UL BAP routing ID (including the BAP address of an IAB-donor-DU) and next hop node (i.e. parent node).
· [bookmark: OLE_LINK20]One or multiple DL routing entries, each entry contains a DL BAP routing ID (including the BAP address of an IAB node) and next hop node (i.e. child node).
·  Bearer mapping related information
· UL mapping rules when works as access IAB node, including F1-U traffic, F1-C traffic, and non-F1 traffic, details are same as the leaf IAB node.
· UL mapping rules for UP/CP transmission as intermediate IAB node, e.g. from ingress BH RLC channels to egress BH RLC channels.
· DL mapping rules for UP/CP transmission as intermediate IAB node, e.g. from ingress BH RLC channels to egress BH RLC channels.
Similar to the leaf IAB node, the BAP address of the non-leaf IAB node, the UL routing entries, and the UL bearer mapping rules will be configured to the BAP in MT part, thus RRC message will be used according to RAN2’s latest agreement as introduced in the section 1.
Comparatively, it make sense to configure the DL routing entries, and DL mapping rules to a non-leaf IAB node using F1AP message after the DU part setup, since both the DL routing and bearer mapping will be done by the DU part. Non-UE associated signaling is recommended for such BAP layer configuration, since the BAP layer of DU is common for traffic towards all child nodes, and the content of BAP layer configuration is important for carrying BH traffics, which should be treated with higher priority than normal UE associated F1AP signaling for some specific child node.
Proposal 2: For a non-leaf IAB node, using RRC message for BAP layer configuration of MT part, including 
· The IAB node’s BAP address;
· One or multiple UL routing entries, each entry contains an UL BAP routing ID and a next hop node (i.e. parent node)
· UL bearer mapping rules as access IAB node, including F1-U traffic, F1-C traffic, and non-F1 traffic, details are same as the leaf IAB node;
· UL bearer mapping rules as intermediate IAB node, e.g. mapping between ingress RLC channel and egress RLC channel.
Proposal 3: For a non-leaf IAB node, using non-UE associated F1AP message for BAP layer configuration, including
· One or multiple DL routing entries, each entry contains a DL BAP routing ID and a next hop node (i.e. child node).
· DL bearer mapping rules, e.g. mapping between ingress RLC channel and egress RLC channel. 
BAP layer configuration for IAB-donor-DU
The IAB-donor-DU is responsible for DL routing and bearer mapping in BAP layer. The configuration of the BAP layer for the IAB-donor-DU includes the following contents.
· Routing related information
· Its own BAP address, used for checking whether it is the destination node of a UL packet and deliver the packet to upper layer if confirmed.
· One or multiple BAP routing IDs for DL transmission, to be added by the IAB-donor-DU in BAP header of DL packets. RAN3 has agreed that the mapping relationship between the destination IP address and BAP address will be configured to the IAB-donor-DU. 
In addition, if the BAP path ID selection is controlled by the IAB-donor-CU, the configuration should include the IAB-donor-CU’s preference. For example, CU may assign priority for each BAP path ID towards a given destination IAB node (identified by BAP address), or the mapping relationship between upper layer information and BAP routing ID (e.g. mapping between the DSCP and the BAP path ID towards a given BAP address). Otherwise, the IAB-donor-DU can choose one configured BAP path ID to a given BAP address (determined by the destination IP address) by local decision.
· One or multiple DL routing entries, each entry contains a DL BAP routing ID (including the BAP address of an IAB node)  and next hop node (i.e. child node).
·  Bearer mapping related information
· DL mapping rules for UP transmission and CP transmission, e.g. from IP header information (e.g. flow label, DSCP, destination IP address etc.) to egress BH RLC channel as agreed in last RAN3 #105 meeting.
Apparently, the IAB-donor-DU will receives BAP layer configurations through F1AP messages. Non-UE associated F1AP signaling is recommended to be used, the reason is same as the DU BAP configuration for non-leaf IAB nodes. 
Proposal 4: For the IAB-donor-DU, using non-UE associated F1AP signaling to configure the BAP layer, including 
· The IAB-donor-DU’s own BAP address
· One or multiple UL BAP routing ID, mapping between destination IP address and BAP address, and may also contain configuration for how to derive path ID from upper layer information (e.g. between the DSCP and the BAP path ID towards a given BAP address);
· One or multiple DL routing entries, each one contains a DL BAP routing ID and next hop node (i.e. child node).
· DL bearer mapping rules. 
Based on the above analysis, we give a general summary table for the BAP layer configuration, as shown in Table 1, where the green parts were agreed by RAN2 and RAN3. And we propose that
[bookmark: OLE_LINK51]Proposal 5: In principle, the BAP parameters for DU part are defined in F1AP ASN.1, and the BAP parameters for MT part are defined in RRC ASN.1.


Table 1. General summary of BAP layer configuration
	BAP Parameters
	The node to be configured
	How to configure
	Configured via RRC or F1AP?

	Path ID to be added in BAP header
	Access node for upstream
	F1-U
	GTP-TEID → Path ID
	RRC

	
	
	F1-C
	Message type →Path ID
	

	
	
	non-F1
	
	

	
	IAB donor DU for downstream
	DSCP → Path ID 
	F1AP

	BAP address to be added in BAP header
	Access node for upstream
	Destination IP address → BAP address
	RRC

	
	IAB donor DU for downstream
	Destination IP address → BAP address
	F1AP

	The parameters to be used to determine the traffic termination
	Access node for downstream
	One BAP address is configured to the access node
	RRC

	
	IAB donor DU for upstream
	One BAP address is configured to the IAB donor DU
	F1AP

	Routing entries
	IAB node and IAB donor DU
	BAP address + path ID → egress link ID, for each entry
	RRC for upstream, and F1AP for downstream

	Bearer mapping
	Intermediate IAB node
	Ingress BH RLC channels ID →  egress BH RLC channel ID
	RRC for upstream, and F1AP for downstream

	
	Access node for upstream
	F1-U
	GTP-TEID → egress BH RLC channel ID
	RRC


	
	
	F1-C
	Message type → egress BH RLC channel ID
	

	
	
	non-F1
	
	

	
	IAB donor DU for downstream
	F1-U
	DSCP +flow label+ Destination IP address → egress BH RLC channel ID
	F1AP

	
	
	F1-C
	
	

	
	
	non-F1
	
	




3 Conclusion
This paper mainly discusses configuration for BAP layer in IAB node and the IAB-donor-DU, and then we draw the following observations and proposals:
Proposal 1: RRC message is used to carry the BAP layer configuration for a leaf IAB node, the configuration includes the following contents:
· The leaf IAB node’s BAP address;
· One or multiple UL BAP routing ID, and may include corresponding upper layer information (e.g. mapping between destination IP address and BAP address, mapping between the GTP-TEID/F1AP message type and the BAP path ID towards a given BAP address, etc.);
· One or multiple UL routing entries, each entry contains an UL BAP routing ID and the egress node (i.e. a parent node);
· UL mapping rules for F1-U traffic, e.g. from UE bearers, each being identified with GTP TEID, to egress BH RLC channels; 
· UL mapping rules for F1-C traffic, e.g. from CP message types (for example, non-UE associated F1AP messages, UE SRB type, etc.) to egress BH RLC channels;
· UL mapping rules for non-F1 traffic, e.g. from non-F1 message type to egress BH RLC channels.
Proposal 2: For a non-leaf IAB node, using RRC message for BAP layer configuration of MT part, including 
· The IAB node’s BAP address;
· One or multiple UL routing entries, each entry contains an UL BAP routing ID and a next hop node (i.e. parent node)
· UL bearer mapping rules as access IAB node, including F1-U traffic, F1-C traffic, and non-F1 traffic, details are same as the leaf IAB node;
· UL bearer mapping rules as intermediate IAB node, e.g. mapping between ingress RLC channel and egress RLC channel.
Proposal 3: For a non-leaf IAB node, using non-UE associated F1AP message for BAP layer configuration, including
· One or multiple DL routing entries, each entry contains a DL BAP routing ID and a next hop node (i.e. child node).
· DL bearer mapping rules, e.g. mapping between ingress RLC channel and egress RLC channel. 
Proposal 4: For the IAB-donor-DU, using non-UE associated F1AP signaling to configure the BAP layer, including 
· The IAB-donor-DU’s own BAP address
· One or multiple UL BAP routing ID, mapping between destination IP address and BAP address, and may also contain configuration for how to derive path ID from upper layer information (e.g. between the DSCP and the BAP path ID towards a given BAP address);
· One or multiple DL routing entries, each one contains a DL BAP routing ID and next hop node (i.e. child node).
· DL bearer mapping rules. 
Proposal 5: In principle, the BAP parameters for DU part are defined in F1AP ASN.1, and the BAP parameters for MT part are defined in RRC ASN.1.
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