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Introduction
During RAN2#107bis meeting, BAP address, IAB routing and bearer mapping configuration were discussed and the following agreements were reached [1]. 

	For BAP routing Next Hop ID, The BAP address of the next hop node also to be used as the next hop identifier for the upstream. 

Confirm that BAP address for a IAB node (e.g. to differentiate the data delivered to higher layer in BAP) is configured via RRC.

To configure the association between parent IAB-node and Next Hop ID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message (details FFS).

The BH RLC CH ID is used for ingress / egress RLCchannelID in the BAP bearer mapping configuration.  


On the other hand, the IAB routing and bearer mapping configuration were also discussed in RAN3 and the following agreements were reached.

	UL mapping is to configure mapping between GTP-U FTEID (IP address + TEID) and egress backhaul RRC channel. 

WA: we support one-step UL mapping (for F1-U and F1-C).
In the DL, for BAP path id derivation on the donor DU, IP address, IPv6 flow level and/or DS/DSCP can be used; all of these fields are optional in F1AP message to configure routing.


In this contribution, we mainly discuss the remaining issues and design consideration for IAB BAP configuration.
Discussion
BAP configuration via RRC signalling
Generally speaking, the BAP configuration needs to address the following configuration:

BAP address configuration

As agreed in RAN2#107bis meeting, BAP address for an IAB node (e.g. to differentiate the data delivered to higher layer in BAP) is configured via RRC. Suppose an IAB node connects to the network, it first performs initial access like normal UE. According to the LS sent from RAN3 [2], RAN3 assumes that RAN receives an IAB-indication from the IAB-node MT in RRC message 5 (RRC SETUP COMPLETE). In our opinion, donor CU could configure the BAP address to IAB node MT via RRC signalling after it receives the IAB-indication.

On the other hand, it was agreed in RAN2#107bis meeting that to configure the association between parent IAB-node and Next Hop ID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message. The details is FFS. 

As far as we know, in CU-DU split scenario, the cell group ID included in CellGroupConfig is generated by DU and delivered to transparently CU via RRC container. CU is not aware of the cell group ID of MCG and SCG for a given UE. So it is hard for the donor CU to configure the association between cell group ID and BAP address of parent node. On the other hand, donor CU has full knowledge of the Pcell and Scell that IAB node MT connects to parent IAB node DU. It might be possible for donor CU to configure the association between cell ID and BAP address of parent node. The cell ID could be PCell or Scell ID of the parent IAB node. 

Observation 1: Donor CU is not aware of the cell group ID, so it is hard to configure the association between BAP address and cell group ID of parent node.
Proposal 1: To configure the association between parent IAB-node and next Hop ID, donor CU includes the BAP address with cell ID of the parent node in RRCReconfiguration message.
Routing configuration

Routing configuration contains a list of routing entry. Each routing entry include the the BAP routing ID, next hop ID. The BAP routing ID include the destination BAP address and path ID. As agreed in RAN2#107bis meeting, the BAP address of the next hop node is to be used as the next hop identifier for the upstream. 

In order to realize the load balanced routing selection, it is necessary for the donor CU to configure the routing path selection information. As agreed in RAN3#105bis meeting, in the DL, for BAP path id derivation on the donor DU, IP address, IPv6 flow level and/or DS/DSCP can be used. All of these fields are optional in F1AP message to configure routing. When it comes to the UL, the BAP routing ID (in terms of destination BAP address and BAP path id) could also be configured by donor CU. For example, donor CU might configure the mapping between GTP-U FTEID and BAP routing ID for user plane UL data packet routing. Similarly, donor CU might configure the mapping between F1-C type and BAP routing ID for control plane UL signalling routing.
Proposal 2: For F1-U, access IAB node MT may derive the BAP routing ID from the GTP-U FTEID (e.g. destination IP address and GTP-U TEID).
Proposal 3: For F1-C, access IAB node MT may derive the BAP routing ID from the F1-C type (e.g. UE-associated or non UE-associated).  
Bearer mapping configuration

The bearer mapping configuration may include a list of bearer mapping entry for each egress BH RLC channel. For intermediate IAB node, each bearer mapping entry may include the ingress BH RLC channel list for a given egress BH RLC channel. The ingress BH RLC channel list might be in the form of BH RLC channel ID and BAP address of last hop node. For access IAB node, the bearer mapping entry may include the mapping information used to identify the characteristic of data packet and then map it to corresponding egress BH RLC channel. As agreed in RAN3#105bis, UL bearer mapping is to configure mapping between GTP-U FTEID (IP address + TEID) and egress backhaul RRC channel. For the UL control plane signalling, it is assumed in RAN3 that one step mapping shall be supported for F1-C. That is to say, 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. 

Proposal 4: For F1-C bearer mapping, donor CU configure the access IAB node MT with a list of F1-C types that could be mapped to each egress BH RLC channel. 

For non-F1 traffic, 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. The non-F1 traffic could be delivered to the donor DU with the default BH RLC channel on default routing path.

Proposal 5: For non-F1 traffic, donor CU configure the access IAB node MT with default BAP routing ID and default BH RLC channel.
Table 1 summaries the potential BAP configuration from donor CU to access IAB node MT/intermediate IAB node MT. Generally speaking, intermediate IAB node MT also serves normal UEs. So intermediate IAB node MT can also act as access IAB node MT. The IAB node MT shall be configured with the BAP address, routing and bearer mapping info once it completes the RRC setup as normal UE. When access UE or child IAB node MT connects to IAB node DU and sets up SRBs and DRBs, the collocated IAB node MT may be reconfigured with the bearer mapping and routing path selection information. On the other hand, when the donor CU detects congestion and adjusts routing path or the IAB node MT handover to other parent DU, the involved IAB node MT may be reconfigured with the routing, bearer mapping and routing path selection information.
Table 1 Summary of BAP configuration from donor CU to IAB node DU via RRC signalling
	BAP configuration
	Items
	Access IAB node MT
	Intermediate IAB node MT

	BAP address
	BAP address of IAB node
	BAP address
	BAP address

	
	BAP address of parent node
	BAP address ->cell ID
	BAP address ->cell ID

	Routing
	BAP header for F1-U 
	Destination IP address + UL GTP TEID -> destination BAP address  + path ID
	NA

	
	BAP header for F1-C
	F1-C type -> destination BAP address  + path ID
	NA

	
	BAP header for non F1
	Default destination BAP address and default path ID
	NA

	
	Next hop node
	Destination BAP address + path ID->next hop BAP address 
	Destination BAP address + path ID->next hop BAP address 

	Bearer mapping
	F1-U traffic
	Destination IP address + UL GTP TEID -> next hop BAP address + egress BH RLC CH ID
	Last hop BAP address + ingress BH RLC CH ID -> next hop BAP address + egress BH RLC CH ID

	
	F1-C traffic
	F1-C type -> next hop BAP address + egress BH RLC CH ID
	Last hop BAP address + ingress BH RLC CH ID -> next hop BAP address + egress BH RLC CH ID

	
	Non F1 traffic
	Default BH RLC CH ID for each next hop BAP address
	Default BH RLC CH ID for each next hop BAP address


Proposal 6: RAN2 is suggested to consider the BAP configuration captured in Table 1.
BAP configuration failure handling
Considering so many different types of BAP configuration, the configuration failure may happen. For example, when a BAP entity receives a BAP PDU containing an BAP routing ID which is not configured in routing table, it is hard to find the egress link and egress BH RLC channel for this BAP PDU. In this case, BAP entity may consider to discard the received BAP PDU.  
In addition, the IAB node MT may detect the following exceptional case:

IAB node MT receive the packet which contains the destination IP address not configured in routing selection;

IAB node MT could not determine the egress BH RLC channel for the received data packet based on the bearer mapping configuration;
For a given ingress BH RLC channel, it could be mapped to more than one egress BH RLC channels on one egress link based on bearer mapping configuration;
Upon detecting these exception cases, the IAB node MT may send the failure report to donor CU. Based on the failure report, donor CU may reconfigure the BAP information. 

Proposal 7: It is suggested to consider the following BAP configuration failure cases:  

- IAB node receive the BAP PDU packet which contains the BAP routing ID not configured;
- Access IAB node MT receive the packet which contains the destination IP address not configured;

- IAB node MT could not determine the egress BH RLC channel for the received data packet based on the bearer mapping configuration;

- For a given ingress BH RLC channel, it could be mapped to more than one egress BH RLC channels on one egress link based on bearer mapping configuration.
Conclusion
In this contribution, we mainly discuss the remaining issues and design consideration for IAB BAP configuration. And we have the following observations and proposals:
Observation 1: Donor CU is not aware of the cell group ID, so it is hard to configure the association between BAP address and cell group ID of parent node.
Proposal 1: To configure the association between parent IAB-node and next Hop ID, donor CU includes the BAP address with cell ID of the parent node in RRCReconfiguration message.
Proposal 2: For F1-U, access IAB node MT may derive the BAP routing ID from the GTP-U FTEID (e.g. destination IP address and GTP-U TEID).
Proposal 3: For F1-C, access IAB node MT may derive the BAP routing ID from the F1-C type (e.g. UE-associated or non UE-associated).  
Proposal 4: For F1-C bearer mapping, donor CU configure the access IAB node MT with a list of F1-C types that could be mapped to each egress BH RLC channel. 

Proposal 5: For non-F1 traffic, donor CU configure the access IAB node MT with default BAP routing ID and default BH RLC channel.
Proposal 6: RAN2 is suggested to consider the BAP configuration captured in Table 1.
Proposal 7: It is suggested to consider the following BAP configuration failure cases:  

- IAB node receive the BAP PDU packet which contains the BAP routing ID not configured;
- Access IAB node MT receive the packet which contains the destination IP address not configured;

- IAB node MT could not determine the egress BH RLC channel for the received data packet based on the bearer mapping configuration;

- For a given ingress BH RLC channel, it could be mapped to more than one egress BH RLC channels on one egress link based on bearer mapping configuration.
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