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1 Introduction
As we know, in an IAB network, the UP and CP packet will be mapped to backhaul link RLC channels in order to provide appropriate QoS guarantees. In RAN2 #105 meeting [1], RAN 2 agreed the following assumptions about the backhaul RLC channel management. 
[bookmark: OLE_LINK19]R2 assumes that Donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the Donor. 
R2 assumes that a separate BH RLC channel should be setup for each UE DRB with one-to-one bearer mapping. 
R2 assumes that For UE DRB with many-to-one bearer mapping, a BH RLC channel associated with IAB node existing BH RLC channel might be reused as BH RLC channel to forward traffic of UE DRB (e.g. if the BH RLC Channel supports the required UE DRB QoS).

RAN3 has agreed basic procedure for the BH RLC channel management in [2]. In addition, the following agreements were achieved in RAN3 #105 meeting [3]:
· 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 give a general summary about BAP layer configuration, and discuss some general issues about the RLC and BAP layer configuration relates to BH RLC channel for further steps.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]General summary of BAP layer configurations
RAN2 agrees that “BAP has a DU part configured by F1-AP and a MT part configured by RRC” in RAN2 #107 meeting [4]. In the following part, the BAP layer configuration will be analysed separately for IAB node and IAB donor DU. Both the leaf IAB node (serves as access IAB node only) and non-leaf IAB node (serves as access IAB node and intermediate IAB node) are considered.
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 [5]:
· 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[8]. In RAN2 #107 meeting, about the BAP layer modelling and configuration, we have the following agreements [4]:
· 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 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 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. More detailed analysis can be found in our another paper [6].
· 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 [7].
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.
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/non-F1 transmission as intermediate IAB node, e.g. from ingress BH RLC channels to egress BH RLC channels.
· DL mapping rules for UP/CP/non-F1 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 should be used. While F1AP message should be used to configure the DL routing entries, and DL mapping rules to a non-leaf IAB node 
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 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. More detailed analysis can be found in our another paper [6].
· 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/CP/non-F1 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.
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
Proposal 1: RAN2 agrees the summary table for BAP layer configurations.
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 link ID + ingress BH RLC channels ID →  egress link ID + egress BH RLC channel ID
	RRC for upstream, and F1AP for downstream

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

	
	
	F1-C
	Message type →egress link ID + egress BH RLC channel ID
	

	
	
	non-F1
	
	

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



Proposal 2: 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.
Detailed design for bearer mapping configuration
In last RAN2 #107 meeting, the following agreements are achieved for bearer mapping of intermediate IAB nodes [4]:
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. 
About how to identify the BH RLC channel when CU configure the DL/UL mapping relationship to IAB nodes and IAB donor DU, there are two possible solutions as listed in the following.
· Option 1. Use the BH RLC channel ID directly, e.g. configure ingress link ID + ingress BH RLC channel ID   egress link ID+ egress BH RLC channel ID  for intermediate IAB nodes.
· Option 2. Use LCID corresponding to the BH RLC channel, e.g. ingress link ID + configure ingress LCID  egress link ID + egress LCID ID for intermediate IAB nodes.
In option 1, a new defined BH RLC channel ID is use to identify the BH RLC channel. Option 1 requires that the MT part of the intermediate IAB node should be aware of/configured with the BH RLC channel ID, and such requirement is easy to be met as long as the MT is configured with RLC-BearerConfig IE in the RRC message including the relationship between the BH RLC channel ID and the corresponding LCID, when setup the logical channel relates to the BH RLC channel for the MT. It does not require the donor CU to be aware of the mapping between BH RLC channel ID and LCID. It means donor CU can just care about the BH RLC channel ID when configuring the bearer mapping. 
For option 2, in order to configure the bearer mapping via LCID, the CU should be aware of the LCID corresponding to each BH RLC channel, since the LCID of a BH RLC channel is allocated by the parent DU.  Consequently, this requires that the parent DU notice the IAB donor CU about its assigned LCID for each BH RLC channel. 
Comparatively, option 1 requires less standardization efforts. Thus, we suggest RAN2 and RAN3 to adopt option 1 when design the bearer mapping configuration.
Proposal 3: Use the BH RLC channel ID, rather than LCID, when configuring the bearer mapping.
Proposal 4: For bearer mapping configuration in intermediate IAB nodes, the ingress link ID + ingress BH RLC channel ID is mapped to the egress link ID + egress BH RLC channel ID.
Configuration for BH RLC channel of IAB-MT
[bookmark: OLE_LINK21]For each BH link, the RLC channel related configuration involves two nodes, i.e. the DU part of parent node, and the MT part of child node. RAN3 has agreed to use F1AP message to configure a list of BH RLC channels to be setup/modified/released [4] towards the parent DU, BH RLC channel ID is introduced to identify the BH RLC channel[9], and the configuration to parent DU will include the QoS parameters of each BH RLC channel [10]. More detailed design of the F1AP message are RAN3 scope.
For the MT part of the child node, it can be deduced that the BH RLC channel configuration mainly includes the RLC configuration and logical channel configuration, which is similar to the current RLC bearer configuration in access link. And we may reuse the current IE (RLC-BearerConfig) as much as possible to reduce the standardization effort. After checking the detailed design of the IE RLC-BearerConfig listed in the following part 0, we found that some details may need to be revised based on the current RLC-BearerConfig. For example, the BH RLC channel may support N:1 bearer mapping and the served radio bearer identity is not suitable any more, while the BH RLC channel ID can be used instead. In addition, the BH RLC channel between the child MT and its parent DU will not be shared by the child MT’s access traffic, thus the upper layer of the BH RLC channel is BAP layer, which is different from the upper layer of access RLC channel, i.e. the PDCP layer. Some indications about the upper layer type (BAP instead of PDCP) may necessary to be included in the BH RLC channel configuration. 
Proposal 5: Whether RLC entity is associated with PDCP layer or BAP layer is configured by donor when setup the RLC channel.· RLC-BearerConfig
The IE RLC-BearerConfig is used to configure an RLC entity, a corresponding logical channel in MAC and the linking to a PDCP entity (served radio bearer).
RLC-BearerConfig information element
-- ASN1START
-- TAG-RLC-BEARERCONFIG-START

RLC-BearerConfig ::=              SEQUENCE {
    logicalChannelIdentity           LogicalChannelIdentity,
    servedRadioBearer                CHOICE {
        srb-Identity                     SRB-Identity,
        drb-Identity                     DRB-Identity
    }                                                         OPTIONAL,   -- Cond LCH-SetupOnly
    reestablishRLC                   ENUMERATED {true}        OPTIONAL,   -- Need N
    rlc-Config                       RLC-Config               OPTIONAL,   -- Cond LCH-Setup
    mac-LogicalChannelConfig         LogicalChannelConfig     OPTIONAL,   -- Cond LCH-Setup
    ...
}

-- TAG-RLC-BEARERCONFIG-STOP
-- ASN1STOP



1. Conclusion
[bookmark: _GoBack]This paper mainly discusses general issues about the BAP and RLC layer configuration. Based on the above discussion, we have the following proposals:
Proposal 1: RAN2 agrees the summary table for BAP layer configurations.
	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 link ID + ingress BH RLC channels ID →  egress link ID + egress BH RLC channel ID
	RRC for upstream, and F1AP for downstream

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

	
	
	F1-C
	Message type →egress link ID + egress BH RLC channel ID
	

	
	
	non-F1
	
	

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



Proposal 2: 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.
Proposal 3: Use the BH RLC channel ID, rather than LCID, when configuring the bearer mapping.
Proposal 4: For bearer mapping configuration in intermediate IAB nodes, the ingress link ID + ingress BH RLC channel ID is mapped to the egress link ID + egress BH RLC channel ID.
Proposal 5: Whether RLC entity is associated with PDCP layer or BAP layer is configured by donor when setup the RLC channel.
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