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1	Introduction
In RAN2#107bis, some of the subfields/identifiers for the BAP header were agreed.
	BAP header: 
Routing ID is 13bits
There is a C/D bit
Length of the BAP address and BAP path ID sub-fields of the BAP routing ID to be fixed/predefined 
For the DL, BAP address is 10bits and BAP path ID is 3bits
For the UL, BAP address is FFS bits and BAP path ID is FFS bits 



Furthermore, RAN2 has agreed that the BAP layer will support the following functions:
-	Transfer of data;
-	Routing of packets to next hop;
-	Determination of BAP destination and path for packets from upper layers;
-	Determination of egress RLC channels for packets routed to next hop;
-	Differentiating traffic to be delivered to upper layers from traffic to be delivered to egress link; 
-	Flow control feedback signalling;
-	Backhaul RLF indication;

This contribution provides more details on the size and content for the BAP header. 
2 	Discussion
As mentioned above, the BAP header will comprise BAP address that will enable an IAB node to decide whether a received packet is destined for that specific IAB node or another downlink (DL) IAB node. Thus, for proper routing of the data packets, it is mandatory to include BAP address in the BAP header. Moreover, for the BAP path ID, it is still an open issue whether the BAP path ID is optional or always included in the BAP header even if there is a single path between IAB-donor CU and an IAB node. Besides, RAN2 discussed that the size of the BAP address field (in the BAP header) for DL routing will be different (larger) from the size for the UL routing as there will be more destination nodes in the DL than destinations (few IAB-Donor DUs) in the UL. In case the BAP Path ID is kept optional then the BAP header size will different for UL and DL routing. In our view, the size of the BAP header should be the same for UL and DL routing and should include the BAP path ID field even when there is a single path between IAB-donor CU and an IAB node. The BAP path ID can be set to a default value (e.g., “000”) for indicating the single path between IAB-donor CU and an IAB node.  
[bookmark: _Toc23923614][bookmark: _Toc24025588][bookmark: _Toc24034855]In the case of BAP path ID is optional for data PDU then the BAP header size will be different for UL and DL routing. 

[bookmark: _Hlk23437129]When it comes to the control packets for RLF notification messages and HbH flow control feedback messages, there is no real benefit of including the BAP Routing ID in the BAP header since these packets are always intended only for the immediate child IAB node(s) and parent node(s), i.e., nodes that are 1-hop away. The recipient node(s) after inspecting the first bit (i.e., C/D bit) in the BAP header of the received packet will know whether the packet is a control or data PDU, and hence, will decode the remaining fields of the BAP header accordingly. Since the BAP Routing ID will not be needed for the BAP control packets, the next issue is whether the BAP header size for the control and data PDUs be the same or different. One option could be to adopt the same size for both control and data PDUs and reserve the extra/unused bits in the BAP header of the control PDU for future purposes.
[bookmark: _Toc23440846][bookmark: _Toc23441406][bookmark: _Toc23441482][bookmark: _Toc23784477][bookmark: _Toc23921897][bookmark: _Toc23923615][bookmark: _Toc24025589][bookmark: _Toc24034856]Since the control packets for RLF notification and HbH flow control feedback are always intended for the immediate child IAB node(s) and parent node(s) there is no need to include the BAP Routing ID in BAP header field.
[bookmark: _Toc23440847][bookmark: _Toc23441407][bookmark: _Toc23441483][bookmark: _Toc23784478][bookmark: _Toc23921898][bookmark: _Toc23923616][bookmark: _Toc24025590][bookmark: _Toc24034857]Since control and data PDUs will have different identifiers/subfields in their BAP header field, the BAP header size for the control and data PDUs might be different.
For the data PDU, apart from C/D bit and BAP Routing ID fields, some flags might be needed in the BAP header for the future compatible extension. Figure 1 shows a sample header for the data PDU, where the MSB indicates whether it’s a control or data header and then a few reserve bits for flags and future compatibility.


 Figure 1: Example of BAP header for data PDU

Figure 2 shows a sample header for the control PDU, where apart from the C/D bit field, an identifier would be needed to indicate the different types of L2 control signaling, i.e., BH RLF notification, flow control feedback, etc. Besides, some flags or reserved bits would be required for future functionalities served by the BAP layer. The minimum size would be 1 byte as shown in Figure 2.  Additional fields, when required, would be specific to the PDU type. However, the BAP header will be counted as overhead incurred in RAN. To keep the overhead low, it will be useful to adopt a minimum set of identifiers/fields needed to provide the essential functions.



                                    	 Figure 2: Example of BAP header for control PDU

[bookmark: _Toc23857044][bookmark: _Toc23921902][bookmark: _Toc23923620][bookmark: _Toc24034859][bookmark: _Toc7721055][bookmark: _Toc23441410][bookmark: _Toc23784481][bookmark: _Toc24045736][bookmark: _Toc24045773]The BAP header format for data PDU is the same for DL and UL (as shown in Figure 1).
[bookmark: _Toc23921903][bookmark: _Toc23923621][bookmark: _Toc24034860][bookmark: _Toc24045737][bookmark: _Toc24045774]BAP Path ID is mandatory in BAP header of data PDU and is set to a default value (e.g., “000”) for single path indication between IAB-donor CU and an IAB node.
[bookmark: _Toc24034861][bookmark: _Toc24045738][bookmark: _Toc24045775]The BAP header of all control PDU should have a C/D bit field (set to “C”), PDU type field (e.g. BH RLF indication, HbH flow control), and some flags/reserved bits for future use. Additional fields may depend on the PDU Type.
[bookmark: _Toc24034862][bookmark: _Toc24045739][bookmark: _Toc24045776]BAP Control PDU for RLF indication does not require additional fields.
3	Conclusion
In this paper we made the following observations:
Observation 1	In the case of BAP path ID is optional for data PDU then the BAP header size will be different for UL and DL routing.
Observation 2	Since the control packets for RLF notification and HbH flow control feedback are always intended for the immediate child IAB node(s) and parent node(s) there is no need to include the BAP Routing ID in BAP header field.
Observation 3	Since control and data PDUs will have different identifiers/subfields in their BAP header field, the BAP header size for the control and data PDUs might be different.
Leading to the following proposals:
[bookmark: _GoBack]Proposal 1	The BAP header format for data PDU is the same for DL and UL (as shown in Figure 1).
Proposal 2	BAP Path ID is mandatory in BAP header of data PDU and is set to a default value (e.g., “000”) for single path indication between IAB-donor CU and an IAB node.
Proposal 3	The BAP header of all control PDU should have a C/D bit field (set to “C”), PDU type field (e.g. BH RLF indication, HbH flow control), and some flags/reserved bits for future use. Additional fields may depend on the PDU Type.
Proposal 4	BAP Control PDU for RLF indication does not require additional fields.
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