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Introduction
This late contribution is based on offline discussion. It proposes a comprehensive solution on routing and bearer mapping. This solution defines:
· One common NextHopID for UL and DL routing tables.
· How to reference this common NextHopID to a specific upstream or downstream BH link.

· One common RLC channel ID for ingress and egress links for upstream and downstream bearer mapping table.

· How to reference this common RLC channel ID to specific upstream or downstream RLC channels.
· The routing and bearer mapping configuration based on these identifiers.

· The signalling protocols for these configurations.
The proposal builds on agreements made in RAN2 and RAN3 (below), as well as a proposal from email discussion [107#53]. It is understood that other solutions are possible. 
Agreements from RAN2: 

	BAP modelling configuration and Control

· BAP has a DU part configured by F1-AP and a MT part configured by RRC

…
· 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). 

· For routing and bearer mapping of a packet retrieved from RLC layer, the IAB-node needs to be configurable with the following mappings:


BAP routing ID in BAP header ( Egress link (routing table)


Ingress RLC channel( Egress RLC channel (bearer mapping)

· 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 and IAB donor needs to be configurable with the following mappings:


(FFS) Upper layer information ( BAP Routing ID to be added in BAP header


BAP routing ID in BAP header ( Egress link


Upper layer information (FFS) (  Egress RLC channel


Agreements from RAN3: 

	BH RLC ch mgmt

· An F1AP procedure is used to configure BH RLC channels (detailed info up to RAN2); FFS whether it’s a new procedure or an existing one

Adaptation, QoS, Bearer Setup

· F1AP signaling is used to configure DL forwarding; FFS whether UE-associated or non-UE-associated

· 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)


BL CR for 38.473 based on RAN3 agreements on UE CONTEXT SETUP/MODIFICTION REQUEST:
	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCCHs> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	

	…
	
	
	
	
	
	


Proposal from email discussion [107#53].

	Proposal 1: The BAP address of the next hop node to be used as the next hop identifier for the downstream.
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Discussion
Proposal 1: The routing and bearer-mapping tables only use parameter that are generated by the CU (e.g. opposed to those generated by the DU).

Proposal 2: The routing and bearer-mapping tables use the following parameters:
· BAP address, which is unique within the IAB topology.

· The BH RLC CH ID, which is unique per BH link. 
Note that these parameters are generated by the CU opposed to (extended) LCID and C-RNTI, for instance.

Proposal 3: Confirm that:

· the BAP address is configured on the IAB-node via RRC during network integration.
· the BH RLC CH ID is configured in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages (RAN3 agreement).
Proposal 4: The BAP address of the next-hop node is used as NextHopID for downstream and upstream routing, where:
· for downstream routing, the NextHopID of the child node is referenced to the gNB-CU UE F1AP ID contained in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages, and
· for upstream routing, the NextHopID of the parent node is referenced to the CellGroupID contained in the CellGroupConfig contained in the RRCReconfiguration messages.
The routing table entry therefore has the shape of:

	BAP address on BAP header
	BAP address of next hop


Proposal 5: The BH RLC CH ID is used as IngressRLCchannelID and EgressRLCchannelID for both, upstream and downstream bearer mapping, where:
· for downstream bearer mapping, the BH RLC CH ID is already enclosed in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages based on RAN3 agreement.

· for upstream bearer mapping, the BH RLC CH ID also needs to be enclosed in the RRCReconfiguration messages that establish or modify the BH RLC channels.

Since the BH RLC CH ID only has link-local scope, multiple ingress BH RLC channels may use the same IngressRLCchannelID values. To make the bearer mapping from ingress BH RLC channel to egress BH RLC channel unique, it needs to include the ingress RLC channel link.  
Figure 1 shows an example, where two ingress BH links to IAB-node C use the BH RLC channel value “red”. Therefore, the bearer mapping entries from ingress RLC channel = “red” to the corresponding egress RLC channel needs to include a reference to the ingress RLC link. 


[image: image1]
Figure 1: Example for routing and bearer mapping

The ingress BH link can be defined by the PriorHopID, which represents the prior-hop BAP address.

Proposal 6: The BAP address of the prior-hop node is used as PriorHopID in addition to the IngressRLCchannelID to uniquely identify the ingress RLC channel for upstream and downstream bearer mapping.
One example of the bearer mapping table entry:
	Next hop BAP address
	Prior hop BAP address
	Ingress 

BH RLC Channel ID
	Egress

BH RLC Channel ID
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Comments/Feedback
Please provide comments and feedback on the above proposals:
	Company
	Comments feedback

	Nokia
	In our original proposal to the meeting in R2-1913462, we suggested that LCID, which is already part of RLC bearer configuration can be reused as BH channel ID. As LCID can already be provided from DU which assigns it to the CU, using F1AP signalling. It could be then used by the CU to configure the mapping. This makes the BH RLC Channel ID introduced by RAN3 redundant. The mapping in the IAB node could then be configured for both DL and UL using F1AP signalling and would be between ingressLinkID+LCID -> egressLinkID+LCID.
On the other hand, it makes sense to initiate BH RLC CH setup from Donor CU and we could actually build on the RAN3 agreement introducing BH RLC CH ID. It would have similar function in F1AP and RRC signalling as DRB ID for setting up RLC/MAC/PHY for DRBs over access link. Therefore, we would be in general OK with the above proposals with the following comments:

Proposal 4: we think it is sufficient to say that " for downstream routing, the NextHopID of the child node is part of the UE/MT context based on F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages”. What it is referenced to is an internal implementation issue.

Proposals 4 and 5 mention RRCSetup message which is not correct as MT will only indicate IAB support in msg5 (RRCSetupComplete).

We would also like to add two other proposals to the package:

Proposal 7: Routing tables for UL and DL (i.e. mapping between Routing ID and NextHopID) are configured using F1AP signalling.
Proposal 8: Bearer mapping tables for UL and DL (i.e. mapping between ingress BH RLC channel ID and egress BH RLC channel ID) are configured using F1AP signalling. 

This way the whole mechanism will be nicely symmetrical and common for both routing and bearer mapping and for both UL and DL directions.
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Conclusion
Proposal 1: The routing and bearer-mapping tables only use parameter that are generated by the CU (e.g. opposed to those generated by the DU).

Proposal 2: The routing and bearer-mapping tables use the following parameters:

· BAP address, which is unique within the IAB topology.

· BH RLC CH ID, which is unique per BH link. 

Proposal 3: Confirm that:

· the BAP address is configured on the IAB-node via RRC during network integration.
· the BH RLC CH ID is configured in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages (RAN3 agreement).
Proposal 4: The BAP address of the next-hop node is used as NextHopID for downstream and upstream routing, where:

· for downstream routing, the NextHopID of the child node is referenced to the gNB-CU UE F1AP ID contained in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages, and

· for upstream routing, the NextHopID of the parent node is referenced to the CellGroupID contained in the CellGroupConfig contained in the RRCReconfiguration messages.

Proposal 5: The BH RLC CH ID is used as IngressRLCchannelID and EgressRLCchannelID for both, upstream and downstream bearer mapping, where:

· for downstream bearer mapping, the BH RLC CH ID is already enclosed in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST messages based on RAN3 agreement.

· for upstream bearer mapping, the BH RLC CH ID also needs to be enclosed in the RRCReconfiguration messages that establish or modify the BH RLC channels.

Proposal 6: The BAP address of the prior-hop node is used as PriorHopID in addition to the IngressRLCchannelID to uniquely identify the ingress RLC channel for upstream and downstream bearer mapping.

