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1 Introduction
As discussed in the study item phase, the adaptation layer is introduced in wireless backhaul links above RLC layer. In RAN2 #105 meeting [1], RAN2 has agreed that “RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions”. And in RAN2 #105bis meeting [2], it has been agreed by RAN2 that the name of the “adapt’ is “Backhaul Adaptation Protocol” “BAP”.
In this contribution, we will focus on the details of the BAP PDU format design.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
BAP layer is responsible for routing and bearer mapping, the BAP entity of an IAB node or the IAB donor should be provided with enough information to enable the two functionalities.
First, to enable the routing function, the BAP header should contain routing related information, as agreed by RAN2 in #106 meeting that “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.” Since the BAP address defines a unique destination, it should be mandatorily included in the BAP routing ID. Nevertheless, a configured BAP path ID, which indicates a unique path between the IAB donor-DU and an IAB node, can be optionally included in the BAP routing ID. For example, if only one path is exist between an IAB node and the IAB-donor-DU, it is unnecessary to assign a path ID for this path, and then the path ID does not need to be carried in the BAP header. Moreover, even if there exist more than one possible path between the IAB-donor-DU and an IAB node, the BAP path ID can still not be included in the BAP routing identifier to enable more flexibility for intermediate IAB nodes to do routing selection according to local decision. This will provide benefits since IAB node’s local decision may take some real-time status information (e.g. about link quality, load information) into account.
However, to keep the BAP header format being consistent in different scenarios, we suggest that the path ID field can always being included in the BAP routing ID. If the BAP path ID is not configured by the node which add the BAP header in some cases (e.g. no preferred path), some default value (e.g. all bits are 0) can be set in the BAP path ID filed. 
Proposal 1: The BAP path ID field should be always present in the BAP header. When no specific path is preferred or configured, default value is set, e.g. all zero.
Based on further analysis about the detailed design for the BAP routing ID in another paper [3], the information about source node should also be included in the BAP routing ID if the BAP path ID is assigned, and 16 bits are enough for both upstream and downstream BAP routing ID. However, this value is estimated based on the assumption that the BAP address of IAB node is 10 bits, which support at most 1024 IAB node in a CU. In real network deployment, an IAB donor CU may have only have dozens of IAB node, which is far less than 1024 IAB nodes. So may be 7 bits is enough to indicate the BAP address of IAB node, then the BAP routing ID will be approximately 13bits. The concrete length of BAP routing ID should be determined by RAN2.
Proposal 2: RAN2 agrees to include 13 bits BAP routing ID in the BAP layer header for both UL and DL.
Then for the bearer mapping function, in RAN2 #107 meeting, the following agreements are achieved
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. 
For the uplink transmission, it is the access IAB node who maps UL packets to its egress BH RLC channel and adds the BAP header, while for the downlink transmission, the IAB donor DU maps DL packets to an egress BH RLC channel and add the BAP header. Based on the above agreements, for intermediate IAB nodes, the bearer mapping is basically based on the ingress RLC channel, thus no additional information need to be carried in BAP header for bearer mapping.
[bookmark: OLE_LINK30]In addition, considering that the DL hop by hop flow control for the IAB network may rely on the BAP layer feedback [5], the control PDU of BAP layer to convey the DL transmission status is necessary, then an indicator to identify whether the PDU type is the control PDU or the data PDU of the BAP layer should be contained in the BAP PDU. Furthermore, since the control PDU is transmitted between peer BAP entity which locates at adjacent nodes in BH link, the BAP routing ID is useless.
[bookmark: OLE_LINK3]Proposal 3: An indicator should be included in the BAP PDU to identify the BAP PDU type (i.e. control PDU or the data PDU of BAP layer).
Proposal 4: The BAP control PDU does not need to include BAP routing ID in the BAP header.
Based on above analysis, we prepare a TP for the TS38.340 to capture the BAP PDU format in the Annex part. And we propose that
Proposal 5: RAN2 agrees the TP in the Annex.
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses on the information being carried in BAP header, the following proposals are given:
Proposal 1: The BAP path ID field should be always present in the BAP header. When no specific path is preferred or configured, default value is set, e.g. all zero.
Proposal 2: RAN2 agrees to include 13 bits BAP routing ID in the BAP layer header for both UL and DL.
Proposal 3: An indicator should be included in the BAP PDU to identify the BAP PDU type (i.e. control PDU or the data PDU of BAP layer).
Proposal 4: The BAP control PDU does not need to include BAP routing ID in the BAP header.
[bookmark: _GoBack]Proposal 5: RAN2 agrees the TP in the Annex.
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Annex: Text Proposal for TS 38.340
[bookmark: _Toc525641407][bookmark: _Toc7712253]6.2	Formats
[bookmark: _Toc525641408][bookmark: _Toc7712254]6.2.1	General
[bookmark: _Toc525809104][bookmark: _Toc7712255]A BAP PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. The formats of BAP PDUs are described in sub clause 6.2.2 and their parameters are described in sub clause 6.2.3.
6.2.2	Data PDU
Figure 6.2.2-1 shows the format of the BAP Data PDU.


Figure 6.2.2-1: BAP Data PDU format
Editors Notes: The BAP routing ID length can be adjusted according to RAN2’s further conclusion. The split between BAP address and path ID is FFS.
6.2.3	Control PDU
Figure 6.2.3-1 shows the format of the BAP Control PDU.



Figure 6.2.3-1: BAP control PDU format
[bookmark: _Toc7712256]6.3	Parameters
[bookmark: _Toc525809112][bookmark: _Toc7712257]6.3.1	General
Editors Notes: Details are FFS
6.3.2 BAP routing ID
Length:13 bits.
This field carries information for BAP layer routing, BAP address and BAP path ID are included in this field.
6.3.3 Data
Length: Variable
This field carries includes the BAP SDU (IP packet) .
6.3.4 R
Length: 1 bit
Reserved. In this version of the specification reserved bits shall be set to 0. Reserved bits shall be ignored by the receiver.
6.3.5 D/C
Length: 1 bit
This field indicates whether the corresponding BAP PDU is a BAP Data PDU or a BAP Control PDU.
Table 6.3.5-1: D/C field
	Bit
	Description

	0
	Control PDU

	1
	Data PDU


[bookmark: _Toc12616382]6.3.6	PDU type
Length: 3 bits
This field indicates the type of control information included in the corresponding PDCP Control PDU.
Table 6.3.8-1: PDU type
	Bit
	Description

	000
	Flow control feedback

	001-111
	Reserved



6.3.7 Flow control feedback
Length: Variable. 
This field indicates IAB node buffer load and flow control granularity info.
Editors Notes: Details about the buffer load and granularity info are FFS
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