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1 Introduction
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 RAN3 #105bis meeting, we have the following agreements [3]:
· UL mapping is to configure mapping between GTP-U FTEID (IP address + TEID) and egress backhaul RLC channel
· WA: we support one-step UL mapping (for F1-U and F1-C)
· configuration of downlink bearer mapping and routing should be performed by F1-AP
· path id is derived from IP header and mapping provided by CU 
· 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 are going to discuss remaining issues about BAP layer configuration. 
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
BAP layer configuration for IAB node
· How to enable the access IAB node derive the UL BAP routing ID?
About the BAP routing ID derivation, similar to the DL, the IAB donor can control which BAP routing ID to be selected by the leaf IAB node, i.e. the access IAB node. Thus, the BAP layer configuration to each IAB node should include the mapping relationship between upper layer information and BAP routing ID, i.e. mapping between destination IP address and UL BAP address of IAB donor, mapping between the GTP-TEID/F1AP message type/non-F1 message type and the BAP path ID towards a given UL BAP address. Then mentioned UL BAP address should be the BAP address of IAB-donor-DU, detailed analysis can be found in [4]. Otherwise, the leaf IAB node can choose one configured BAP routing ID by local decision. Optionally, the BAP configuration can includes the IAB-donor-CU’s preference of different path IDs (e.g., assign priority for different BAP routing ID) in case of BH RLF.
[bookmark: OLE_LINK19]Proposal 1: For the UL BAP address derivation, the IAB node should be configured by the IAB-donor-CU with the mapping from the destination IP address and the UL BAP address of IAB-donor-DU.
Proposal 2: For the UL path ID derivation, the IAB node should be configured by IAB-donor-CU with 
· mapping from the GTP-TEID to the BAP path ID for F1-U traffic, and 
· mapping from the F1AP message type to the BAP path ID for F1-C traffic, and
· mapping from the non-F1 message type to the BAP path ID.
BAP layer configuration for IAB-donor-DU
For the IAB-donor-DU, the detailed configuration about the DL routing and bearer mapping of its BAP layer has been discussed and some agreements are listed in the introduction section. Besides, just similar as configuring the DL BAP address to each access IAB node, for the uplink transmission, the BAP address of IAB-donor-DU, which is used by the IAB-donor-DU to identify packets to be delivered to upper layers, needs to be configured to its BAP layer. 
As we know, BAP layer is introduced for wireless backhaul link. Thus, before any IAB node connects the IAB-donor-DU, the BAP layer is not useful. If some child IAB node access the IAB-donor DU, the BAP address should be configured to the IAB-donor-DU before the child IAB node send UL packets with BAP header. When to do such configuration can leave to CU implementation, e.g. before or after the first child IAB node accessing the IAB-donor-DU. 
Proposal 3: For upstream, the BAP address needs to be configured to the IAB donor DU before receiving BAP PDUs send from its first child IAB node, to identify the traffic to be delivered to upper layers.
UE-associated signalling V.S. non-UE associated signalling.
Both RAN2 and RAN3 have confirmed that the BAP layer configuration in the DU part should using F1AP signaling. The further issue is what kind of F1AP signaling should be used for the BAP layer configuration. Companies have different preference on using UE-associated signaling, or non-UE associated signaling. And we are going to analyze which signaling type is better for the BAP configuration in DU part.
For the DL transmission, the BAP layer of DU is common for traffic towards all child nodes, and the content of BAP layer configuration (i.e. routing related configuration, bearer mapping related 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. 
Observation 1: The granularity of BAP layer is common for all child node, and the BAP layer configuration is important for carrying all BH traffics, which should be treated with higher priority than some child specific configuration.
For further step, we can analyze the routing configuration and bearer mapping configuration separately. For the routing configuration, as analyzed in [5], using UE associated F1AP signaling has a risk of causing routing entry confliction, and requires more number of signaling for routing configuration update scenarios. In addition, the DL routing configuration for the IAB-donor-DU also includes how to derive the BAP routing ID, e.g. the mapping from destination IP address to the BAP address of IAB node. Such configuration relates to some remote IAB node which maybe not the child node of the IAB-donor-DU, and the IAB-donor-DU does not maintain any context about the remote IAB node, so using UE-associated signaling is not a good choice. 
Observation 2: For DL routing configuration, using non-UE associated signaling is the better choice.
For the bearer mapping configuration, we see some benefits of saving signaling that the DL mapping rule can be configured at the same time when the BH RLC channel is established using UE associated signaling. But if more than one child link need to update the mapping relationship, using UE associated signaling will cause more signaling. 
Observation 3: For DL bearer mapping configuration, using UE associated signaling shows benefits of saving signaling when the BH RLC channel is configured to be established with mapping rule, but has disadvantage of causing more signaling if bearer mapping rule needs to be updated for more than one child link. 
As analyzed in clause 2.2. for the IAB-donor-DU, the BAP layer configuration also includes its BAP address in addition to DL routing and bearer mapping rules. Apparently, only one BAP address is enough to identify the IAB-donor-DU for UL transmission, it is not any child node specific parameter. It is straightforward to use non-UE associated signaling for such configuration.
Observation 4: For IAB-donor-DU, only one BAP address, which is not any child node specific, is necessary to be configured.
Based on the above analysis, we propose that 
Proposal 4: RAN3 agrees to use non-UE associated signaling to provide routing related BAP configuration (including e.g. the DL routing table, how to derive the BAP routing ID, the DU’s own BAP address, etc.) to the DU part (i.e. IAB-DU, and IAB-donor-DU).
Proposal 5: If RAN3 allows to use different signaling for BAP layer configuration, both UE associated signaling and non-UE associated signaling can be used for DL bearer mapping configuration in BAP layer. Otherwise, using non-UE associated signaling.
How to capture the BAP parameters in specification
RAN2 agrees that “BAP has a DU part configured by F1-AP and a MT part configured by RRC” in RAN2 #107 meeting, and RAN3 confirms that the DL bearer mapping and routing should be performed by F1-AP. Thus, we suggest to clarify that the BAP parameters for DU part should be defined in F1AP spec, while the BAP parameters for MT part are defined in RRC spec.
Proposal 6: 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.
3 Conclusion
This paper mainly discusses remaining issues about BAP layer configuration, and then we draw the following observations and proposals:
Observation 1: The granularity of BAP layer is common for all child node, and the BAP layer configuration is important for carrying all BH traffics, which should be treated with higher priority than some child specific configuration.
Observation 2: For DL routing configuration, using non-UE associated signaling is the better choice.
Observation 3: For DL bearer mapping configuration, using UE associated signaling shows benefits of saving signaling when the BH RLC channel is configured to be established with mapping rule, but has disadvantage of causing more signaling if bearer mapping rule needs to be updated for more than one child link. 
Observation 4: For IAB-donor-DU, only one BAP address, which is not any child node specific, is necessary to be configured.
Proposal 1: For the UL BAP address derivation, the IAB node should be configured by the IAB-donor-CU with the mapping from the destination IP address and the UL BAP address of IAB-donor-DU.
Proposal 2: For the UL path ID derivation, the IAB node should be configured by IAB-donor-CU with 
· mapping from the GTP-TEID to the BAP path ID for F1-U traffic, and 
· mapping from the F1AP message type to the BAP path ID for F1-C traffic, and
· mapping from the non-F1 message type to the BAP path ID.
Proposal 3: For upstream, the BAP address needs to be configured to the IAB donor DU before receiving BAP PDUs send from its first child IAB node, to identify the traffic to be delivered to upper layers.
Proposal 4: RAN3 agrees to use non-UE associated signaling to provide routing related BAP configuration (including e.g. the DL routing table, how to derive the BAP routing ID, the DU’s own BAP address, etc.) to the DU part (i.e. IAB-DU, and IAB-donor-DU).
Proposal 5: If RAN3 allows to use different signaling for BAP layer configuration, both UE associated signaling and non-UE associated signaling can be used for DL bearer mapping configuration in BAP layer. Otherwise, using non-UE associated signaling.
Proposal 6: 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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