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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN2 #107bis[1], BH link RLF detection mechanism and notification messages were discussed and  there are the following agreements [1]:
R2 confirm that when the IAB-node is not configured with DC, it applies for BH RLF handling the same mechanisms and procedures as UE’s RLF handling currently specified in TS 38.331 (including e.g. detection and recovery). FFS on need of additional enhancements.
When NR DC is configured for the IAB-node, 2.1 RLF is detected separately for the MCG-link and for the SCG-link, and 2.2 existing UE procedures are used for MCG-link and SCG-link failure handling.
The following is agreed as working assumption: BH RLF recovery for DC case reuses UE’s MCG and SCG failure recovery procedures specified in Rel-16. 
For an IAB-node not configured with DC, it initiates RRC reestablishment when it receives downstream notification “Recovery Failure”
For DC case, the IAB-node considers the radio link is failed and uses RRC existing or Rel-16 Mechanism (e.g. MCG or SCG failure report, RRC reestablishment) if “Recovery Failure” notification is received from parent nodes on MCG-link or/and SCG-link.
R2 assumes that RLF notification “recovery failure” would be triggered when RRC reestablishment has failed. FFS whether this need to be specified
BAP layer is used to transmit BH RLF notification(s).
R2 assumes that Upstream BH RLF notification to Donor CU via current F1-AP signalling is supported.
Also in RAN2 #107, it was agreed to use BAP layer message to convey the DL HbH FC message from an IAB node to its parent IAB node:
The UL end-to-end flow control is not supported in IAB network
The DL hop-by-hop flow control is supported in IAB network. 
One hop DL flow control feedback is considered for DL hop-by-hop flow control, i.e. congested IAB node feedback flow control info to its parent IAB node.
DL One-hop flow control feedback should include the IAB node buffer load (details FFS) and flow control granularity info. FFS other information. 
Per BH RLC channel based flow control feedback can be considered as baseline. FFS on the necessity of other flow control granularity
[bookmark: _GoBack]BAP layer supports the DL hop-by-hop flow control and flow control feedback function
It is FFS how to trigger the the DL hop-by-hop flow control in IAB network
According to highlighted lines of the above agreements, we can observe:
Observation 1: BAP control PDU will be use to convey RLF recovery failure notification and DL HbH FC message.
There are also some discussions on BAP PDU format and routing for data [3]. However, the BAP control PDU format and its transmissions have not been discussed yet. This paper investigates the BAP control PDU format design and BAP control message transmissions.
2. [bookmark: OLE_LINK99][bookmark: OLE_LINK189][bookmark: OLE_LINK188][bookmark: OLE_LINK98]Discussion
In the following, the BAP control PDU format is discussed in relation to the BAP PDU format in the running CR [3] and then the transmission of BAP control PDU is discussed.
2.1 BAP control PDU format
The BAP data PDU format as shown in Figure 6.2.2-1 from [3] is pasted below as a reference. For this format example, ‘D/C’ is used to indicate whether the PDU is a data PDU or control PDU, ‘Destination’ is the destination IAB address of the IAB node to which the data PDU is sent, and ‘PATH’ is the track that the data PDU should follow during transmission from source IAB node to destination IAB node. Based on the routing information in a BAP data PDU header, the receiving IAB node knows whether to further transfer the received BAP PDU to next IAB node or to its upper layers. Furthermore, as the radio resource allocation between the backhaul links in IAB network is dimensioned and preconfigured by the CU, transferring data PDUs along the route preconfigured by the CU means there are well planned radio resources to ensure the transmissions of these PDUs.


Figure 6.2.2-1: BAP Data PDU format
Observation 1: Routing information in BAP data PDU identifies the destination IAB node and facilitates the radio resource allocation along the PATH by the CU.
Even if no routing information included in a BAP control PDU, both the transmit IAB node and the receiving IAB node know the destination IAB node the BAP control PDU is to be transmitted and the receiving IAB node knows how to handle the received control PDU when the IAB node knows that the received BAP PDU is for certain control purpose. For instance, when a BAP control PDU for DL HbH FC is received by IAB node, the IAB node knows that the IAB node itself is destination of the BAP control PDU when it know the BAP control PDU is for DL HbH FC.
Observation 2: Even if no routing information is included a BAP control PDU, the receiving node knows how to handle the received BAP control PDU.
It is for sure that it also works if routing information is included in a BAP control PDU. But this will increase the overhead due to unnecessary routing information for BAP control message. To identify the purpose of a BAP control PDU，a message type field is included in a BAP control PDU header. When a BAP control PDU is received, there is no ambiguity that the IAB node derives the message type first and then derives further information from the BAP control PDU. An example of BAP control PDU format without routing information is illustrated in Figure 1.
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[bookmark: _Ref32396600]Figure 1 Example BAP control PDU format with message type field
Proposal 1: No routing information (i.e. DESTINATION or PATH) is included in BAP Control PDU header.
Proposal 2: A message type field is included in BAP control PDU header to indicate the purpose of the BAP control PDU.
2.2 BAP control PDU transmission
When a BAP control PDU is triggered and created, it should be mapped to a BH RLC channel for transmission. Hence a BH RLC channel should be configured for BAP control message transmission. There are two options to map BAP control PDUs to a BH RLC channel:  
· Option 1: a default BH RLC channel is configured and the BAP control PDU is mapped to the default BH RLC channel.
· Option 2: a specific BH RLC channel is preconfigured for BAP control PDU transmission and all BAP control PDUs are transmitted using the specific BH RLC channel. 
If Option 1 is applied, the priority of BAP control PDU is the same as the data which can be mapped to the default BH RLC channel, which means it is not feasible to configure higher priority for BAP control PDU transmission than the data using the same BH RLC channel. While if Option 2 is applied, the CU can configure specific LCP parameters for BAP control PDU transmission. 
Proposal 3: In a UL/DL BH link, a specific BH RLC channel is configured for BAP control PDU transmissions.
3. Conclusion
In this contribution, we discuss the issues of BAP control PDU design and transmissions. Below are the observations and proposals:
Observation 1: Routing information in BAP data PDU identifies the destination IAB node and facilitates the radio resource allocation along the PATH by the CU.
Observation 2: Even if no routing information is included a BAP control PDU, the receiving node knows how to handle the received BAP control PDU.
Proposal 1: No routing information (i.e. DESTINATION or PATH) is included in BAP Control PDU header.
Proposal 2: A message type field is included in BAP control PDU header to indicate the purpose of the BAP control PDU.
Proposal 3: In a UL/DL BH link, a specific BH RLC channel is configured for BAP control PDU transmissions.
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