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1.	Introduction
This document discusses BAP header format used for IAB.

2.	Discussion
IAB-node and IAB donor have BAP sublayer which supports the following three main functions: 1) Routing, 2) Bearer mapping and 3) DL hop-by-hop flow control. We are discussing what information should be carried on BAP header in order to support these functions at the BAP sublayer.

BAP function #1: Routing
According to the following agreements on routing, the BAP sublayer can use two routing mechanisms: Path based route selection and Local route selection. The path based route selection is to select a next-hop node using BAP address first, but if there are multiple entries having same BAP address in BAP routing table, path ID is used to select one of multiple entries. If there is only one entry matched to the BAP address, path ID would not be used to determine next-hop node. On the other hand, the local route selection is to select one of multiple entries, using other information (e.g., priority in green highlight). Thus, BAP address and path ID are essential information for routing. 
Agreements from RAN2#106:
· The BAP routing id (carried in the BAP header) consists of BAP address and BAP path ID. Encoding of the path ID in the header is FFS.
· Each BAP address defines a unique destination (unique for IAB network of one Donor , either an IAB access node, or the IAB donor)
· Each BAP address can have one or multiple entries in the routing table to enable local route selection. Multiple entries is for load balancing, re-routing at RLF. For load balancing still FFS what is decided locally and/or decided by the Donor.
· Each BAP routing id has only one entry in the routing table.
· The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.

Observation 1: BAP header shall convey BAP address and Path ID for routing of data packet.
Each size of the BAP address and path ID needs to be determined considering how many IAB nodes / paths can exist under an IAB donor. As explained in the email discussion, i.e., [107#53][NR IAB] IAB Routing, we think that 10-bit BAP address for supporting 1024 IAB nodes under an IAB donor is reasonable assumption. For the size of path ID, this depends on how many hops between the IAB donor and an access IAB node exist. Given that Rel-16 IAB only supports HBH ARQ which has to restrict hop count due to PDCP parameters, and same path ID can be used for the paths that don’t have common link(s), it seems to be sufficient to have 4-bit path ID. Of course, longer BAP address and path ID can be considered for future proof, but at least 10-bit BAP address and 4-bit path ID should be the baseline. 
Proposal 1: 10-bit BAP address and 4-bit path ID should be used for BAP routing ID.

BAP function #2: Bearer mapping
Based on the following agreement on bearer mapping, IAB-nodes determine an egress BH RLC channel of a data packet based on an ingress BH RLC channel of the data packet. As BH RLC channel is configured with LCID before the data packet is sent via the BH RLC channel, the IAB-nodes already have knowledge about the ingress LCID. Therefore, the ingress LCID doesn’t need to be conveyed by the BAP header.
Agreements from RAN2#107:
· The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel.

Observation 2: BAP header doesn’t need to convey the ingress LCID for bearer mapping.

BAP function #3: DL hop-by-hop flow control
Depending on agreements on flow control made at RAN2#107 meeting, an IAB node should support DL flow control feedback to provide flow control information to its parent node. This DL flow control feedback may be sent as BAP control PDU.
Agreements from RAN2#107:
· 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.
· BAP layer supports the DL hop-by-hop flow control and flow control feedback function.
· It is FFS how to trigger the DL hop-by-hop flow control in IAB network

Observation 3: BAP header is used to convey control feedback for DL HBH flow control.

Based on these observations, we propose header formats for data PDU and control PDU as shown in Figure 1 and 2, respectively. PDU Type field of the BAP control PDU may need to be included for future proof.


Figure 1: BAP header format for data PDU



Figure 2: BAP header format for control PDU

Proposal 2: Define BAP headers for data PDU and control PDU as shown in Figure 1 and 2.

3.	Proposal
In this document, we present our view on BAP header. We have following observations and proposals:
Observation 1: BAP header shall convey BAP address and Path ID for routing of data packet.
Observation 2: BAP header doesn’t need to convey the ingress LCID for bearer mapping.
Observation 3: BAP header is used to convey control feedback for DL HBH flow control.
Proposal 1: 10-bit BAP address and 4-bit path ID should be used for BAP routing ID.
Proposal 2: Define BAP headers for data PDU and control PDU as shown in Figure 1 and 2.
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