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1 Introduction
In this contribution, we will address stage-3 details for F1AP on Rel-17 eIAB. 
2 Discussion 
· Issue 1: Header rewriting configuration 

The related RAN2 agreements are:

	· The header rewriting configuration is provided via F1AP.

· For the two scenario of inter-topology routing and intra-to-inter-topology re-routing, there is only one header rewriting for a packet, where the header rewriting entry includes the BAP routing ID of the packet’s ingress topology and the BAP routing ID of the packet’s egress topology.

· For inter-topology routing, the header rewriting configuration to include information that allows the boundary node to determine either the egress topology, or the ingress topology, or the traffic direction of a header-rewriting entry (selection of one of these expected). RAN3 to handle the St3-related aspects. 

· In configurations, the topology is referred to as “F1-terminating CU’s topology” vs. “non-F1-terminating CU’s topology”. The terms “F1-terminating CU” and “non-F1-terminating CU” to be defined in St2 spec. 


The highlighted part is the open issue. In our understanding, the ingress topology is known by the Rx part of the BAP layer at the boundary node. It is natural to use the ingress topology as an indication to configuring the header rewriting entry. 

Proposal 1: the header rewriting entry contains ingress BAP routing ID, ingress topology indication, and egress BAP routing ID. 
In addition, RAN2 is discussing the header rewriting configuration for re-routing, and several options are on the table. In our understanding, the re-routing is used to tackle some specific cases, e.g., congestion, radio link failure, which is not a normal case. Such case may be resolved in the near future. Thus, it is unnecessary to have a complex configuration for the re-routing. In this sense, we think the CU1 can configure a default BAP routing ID for the re-routing for each topology, i.e., all packets needing re-routing can be added with such default BAP routing ID and re-routing via the topology with the available BH links. Meanwhile, a default BH RLC CH can be configured to the boundary node to send the re-routed packets. Such configuration can be realized by RRC message. 
Proposal 2: for each topology, a default BAP routing ID and default BH RLC CH are configured via RRC message to transmit the re-routed packet. 
· Issue 2: routing configuration  
The related RAN2 agreements contain

	· In the Routing configuration: A BH link and the corresponding next-hop BAP address belong to the topology of the CU that provided the configuration of that BH link and next-hop BAP address.

· The routing configuration to include information that allows the boundary node to determine the topology each routing entry applies to. RAN3 to decide on St3-related aspects. 


The routing configuration is applied by the boundary node after the header rewriting, if applicable, has been performed. As discussed above, the header rewriting entry contains the ingress topology indication. Thus, the boundary node can determine the egress topology of the packet carrying out header rewriting. An intuitive enhancement is that the routing entry can contain the egress topology indication so that the boundary node can choose the routing entry based on the egress topology. 
Proposal 3: the routing entry may contain the egress topology indication, which is applicable for the packet being header rewritten. 
· Issue 3: BH RLC CH mapping configuration

The related RAN2 agreements contain 

	· The BH RLC CH mapping configuration of the boundary node includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.

· The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.


The above agreements indicate that the BH RLC CH mapping configuration should indicate the ingress topology and egress topology for the entry applicable for the packets needing inter-topology routing. 

Proposal 4: the BH RLC CH mapping configuration should indicate the ingress topology and egress topology for the entry applicable for the packets needing inter-topology routing.
· Issue 4: UL mapping configuration

As discussed in R3-222312, in order to help the correct DL IP address selection, the F1-terminating donor CU may indicate anchored topology, or the BAP address of anchored donor DU under CU2 and the corresponding topology of DL traffic when configuring the UL mapping in case of inter-donor topology redundancy. 

Proposal 5: When configuring UL mapping in case of inter-donor topology redundancy, the CU1 may indicate anchored topology, or the BAP address of anchored donor DU under CU2 and the corresponding topology of DL traffic.
3 Conclusions
In this contribution, we discuss the inter-donor topology redundancy, and propose:
Proposal 1: the header rewriting entry contains ingress BAP routing ID, ingress topology indication, and egress BAP routing ID. 
Proposal 2: for each topology, a default BAP routing ID and default BH RLC CH are configured via RRC message to transmit the re-routed packet. 
Proposal 3: the routing entry may contain the egress topology indication, which is applicable for the packet being header rewritten. 
Proposal 4: the BH RLC CH mapping configuration should indicate the ingress topology and egress topology for the entry applicable for the packets needing inter-topology routing.

Proposal 5: When configuring UL mapping in case of inter-donor topology redundancy, the CU1 may indicate anchored topology, or the BAP address of anchored donor DU under CU2 and the corresponding topology of DL traffic.
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--------------------------1st Change---------------------------------------------------
8.10.1
BAP Mapping Configuration
8.10.1.1
General

The BAP Mapping Configuration Procedure is initiated by the gNB-CU in order to configure the DL/UL routing information and/or traffic mapping information needed for the gNB-DU. The procedure uses non-UE associated signalling.

NOTE:
Implementation shall ensure the avoidance of potential race conditions, i.e. it shall ensure that conflicting traffic mapping configurations are not concurrently performed using the non-UE-associated BAP Mapping Configuration procedure and the UE-associated UE Context Management procedures.

· 8.10.1.2
Successful Operation
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Figure 8.10.1.2-1: BAP Mapping Configuration procedure: Successful Operation
The gNB-CU initiates the procedure by sending BAP MAPPING CONFIGURATION message to the gNB-DU. The gNB-DU replies to the gNB-CU with BAP MAPPING CONFIGURATION ACKNOWLEDGE.

If BH Routing Information Added List IE is included in the BAP MAPPING CONFIGURATION message, the gNB-DU shall, if supported, store the BH routing information from this IE and use it for DL/UL traffic forwarding as specified in TS 38.340 [30]. If BH Routing Information Added List IE contains information for an existing BAP Routing ID, the gNB-DU shall, if supported, replace the previously stored routing information for this BAP Routing ID with the corresponding information in the BH Routing Information Added List IE. If the Egress Topology Indication IE is contained in the BH Routing Information Added List Item IE, the gNB-DU, as the boundary IAB-DU, shall, if supported, use the corresponding routing entry when routing the packet with header rewriting to the topology indicated by such IE. 
If BH Routing Information Removed List IE is included in the BAP MAPPING CONFIGURATION message, the gNB-DU shall, if supported, remove the BH routing information according to such IE.

If the Traffic Mapping Information IE is included in the BAP MAPPING CONFIGURATION message, the gNB-DU shall, if supported, process the Traffic Mapping Information IE as follows:

-
if the IP to layer2 Traffic Mapping Info IE is included, the gNB-DU shall store the mapping information contained in the IP to layer2 Mapping Info To Add IE, if present, and remove the previously stored mapping information as indicated by the IP to layer2 Mapping Info To Remove IE, if present. The gNB-DU shall use the mapping information stored for the mapping of IP traffic to layer 2, as specified in TS 38.340 [30].

-
if the BAP layer BH RLC channel Mapping Info IE is included, the gNB-DU shall store the mapping information contained in the BAP layer BH RLC channel Mapping Info To Add IE, if present, and remove the previously stored mapping information as indicated by the BAP layer BH RLC channel Mapping Info To Remove IE, if present. The gNB-DU shall use the mapping information stored when forwarding traffic on BAP sublayer, as specified in TS 38.340 [30].
If Header Rewriting Added List IE is included in the BAP MAPPING CONFIGURATION message, the gNB-DU, as the boundary IAB-DU, shall, if supported, store the header rewriting information from this IE and use it as specified in TS 38.340 [30]. 

If Header Rewriting Removed List IE is included in the BAP MAPPING CONFIGURATION message, the gNB-DU, as the boundary IAB-DU, shall, if supported, remove the header rewriting information according to such IE.
---------------Next Change--------------------------------
9.2.9.1
BAP MAPPING CONFIGURATION
This message is sent by the gNB-CU to provide the backhaul routing information and/or traffic mapping information to the gNB-DU.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	BH Routing Information Added List
	
	0...1
	
	
	YES
	ignore

	>BH Routing Information Added List Item
	
	1.. <maxnoofRoutingEntries>
	
	
	EACH
	ignore

	>>BAP Routing ID
	M
	
	9.3.1.110
	
	-
	

	>>Next-Hop BAP Address
	M
	
	9.3.1.111
	Indicates the BAP address of the next hop IAB-node or IAB-donor-DU.
	-
	

	>>Egress Topology Indication 
	O
	
	9.3.1.x
	This IE indicates the topology to which the packet is routed
	-
	

	BH Routing Information Removed List
	
	0...1
	
	
	YES
	ignore

	>BH Routing Information Removed List Item
	
	1.. <maxnoofRoutingEntries>
	
	
	EACH
	ignore

	>>BAP Routing ID
	M
	
	9.3.1.110
	
	-
	

	>>Egress Topology Indication 
	O
	
	9.3.1.x
	This IE indicates the topology to which the packet is routed
	-
	

	Traffic Mapping Information
	O
	
	9.3.1.95
	
	YES
	ignore

	Header Rewriting Added List
	
	0...1
	
	
	YES
	ignore

	> Header Rewriting Added Item
	
	1.. <maxnoofHeaderRewritingEntries>
	
	
	EACH
	ignore

	>>Ingress BAP Routing ID
	M
	
	9.3.1.110
	This IE indicates the old BAP routing ID when performing the header rewriting to the packet
	-
	

	>>Ingress Topology Indication
	M
	
	9.3.1.x
	This IE indicates the topology from which the packet is received. 
	-
	

	>>Egress BAP Routing ID
	M
	
	9.3.1.110
	This IE indicates the new BAP routing ID when performing the header rewriting to the packet 
	-
	

	Header Rewriting Removed List
	
	0...1
	
	
	YES
	ignore

	> Header Rewriting Removed Item
	
	1.. <maxnoofRoutingEntries>
	
	
	EACH
	ignore

	>>Ingress BAP Routing ID
	M
	
	9.3.1.110
	This IE indicates the old BAP routing ID when performing the header rewriting to the packet
	-
	

	>>Ingress Topology Indication
	M
	
	9.3.1.x
	This IE indicates the topology from which the packet is received. 
	-
	


	Range bound
	Explanation

	maxnoofRoutingEntries
	Maximum no. of routing entries, the maximum value is 1024.


---------------Next Change--------------------------------

9.3.1.98
BAP layer BH RLC channel mapping Information List

This IE includes the information used by the IAB-DU to perform the BH RLC channel mapping when forwarding traffic on BAP sublayer.

When this IE is included in the UE-associated F1AP signalling for setting up or modifying a BH RLC channel, it contains either the Prior-Hop BAP Address IE and the Ingress BH RLC CH ID IE to configure a mapping in downlink direction, or the Next-Hop BAP address IE and the Egress BH RLC CH ID IE to configure a mapping in uplink direction. This IE indicates the BH RLC channel served by the collocated IAB-MT.

When this IE is included in the non-UE-associated F1AP signalling, it shall contain the Prior-Hop BAP Address IE, the Ingress BH RLC CH ID IE, the Next-Hop BAP address IE and the Egress BH RLC CH ID IE.
If the Ingress Topology Indication IE and Egress Topology Indication IE are contained, the gNB-DU should perform the mapping by considering the ingress topology and egress topology of the packet. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BAP layer BH RLC channel mapping info Item
	
	1.. <maxnoofMappingEntries>
	
	

	>Mapping Information Index
	M
	
	9.3.1.100
	

	>Prior-Hop BAP Address
	O
	
	9.3.1.111
	

	>Ingress BH RLC CH ID
	O
	
	BH RLC Channel ID

9.3.1.113
	

	>Next-Hop BAP Address
	O
	
	9.3.1.111
	

	>Egress BH RLC CH ID 
	O
	
	BH RLC Channel ID

9.3.1.113
	

	>Ingress Topology Indication 
	O
	
	9.3.1.x
	This IE indicates the topology from which the packet is received 

	>Egress Topology Indication 
	O
	
	9.3.1.x
	This IE indicates the topology to which the packet is sent.


	Range bound
	Explanation

	maxnoofMappingEntries
	Maximum no. of mapping entries, the maximum value is 67108864 (i.e. 2^26).


---------------Next Change--------------------------------

9.3.1.114
BH Information

This IE includes the backhaul information for UL or DL.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BAP Routing ID
	O
	
	9.3.1.110
	This IE is not needed for the BAP control PDU.

For UL F1-U traffic, the BAP address included in this IE also indicates the IAB-donor-DU via which the DL traffic is transmitted.

	Egress BH RLC CH List
	
	0..1
	
	

	>Egress BH RLC CH List Item
	
	1..

<maxnoofEgressLinks>
	
	

	>>Next-Hop BAP Address
	M
	
	9.3.1.111
	This IE identifies the next-hop node on the backhaul path to receive the packet. The value of this IE should be unique in the whole list.

	>>Egress BH RLC CH ID
	M
	
	BH RLC Channel ID

9.3.1.113
	This IE identifies the BH RLC channel in the link between the IAB node/IAB-donor-DU and the node identified by the Next-Hop BAP Address IE.

	Donor DU Information 
	O
	
	9.3.1.y
	This IE indicates the information of the anchored donor DU of DL traffic. It can help the gNB-DU select the DL IP address anchored to the indicated donor DU. 


	Range bound
	Explanation

	maxnoofEgressLinks
	Maximum no. of egress links. Value is 2.


---------------Next Change--------------------------------
9.3.1.x
Topology Indication
This IE indicates the topology via which the packet is transmitted.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Topology Indication
	M
	
	ENUMERATED (F1-terminating, non-F1-terminating, …)
	The definition of F1-terminating topology and non-F1-terminating topology can be refer to TS 38.300 [6]


9.3.1.y
Donor DU Information
This IE indicates the information of the anchored donor DU of DL traffic to help IAB-DU determine the IP address.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Topology Indication 
	M
	
	9.3.1.x
	

	Donor DU BAP address
	O
	
	9.3.1.111
	This IE indicates the BAP address of the IAB-donor-DU via which the DL traffic is transmitted. The presence of this IE indicates that the BAP address in the BAP routing ID IE of the BH Information IE is not used to indicate the IAB-donor-DU via which the DL traffic is transmitted.  


