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Introduction
During RAN2#107bis meeting, BAP address, IAB routing and bearer mapping configuration were discussed and the following agreements were reached [1]. 

	For BAP routing Next Hop ID, The BAP address of the next hop node also to be used as the next hop identifier for the upstream. 

Confirm that BAP address for a IAB node (e.g. to differentiate the data delivered to higher layer in BAP) is configured via RRC.

To configure the association between parent IAB-node and Next Hop ID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message (details FFS).

The BH RLC CH ID is used for ingress / egress RLCchannelID in the BAP bearer mapping configuration.  


In this contribution, we mainly discuss the IAB BAP control PDU configuration related issues. 
Discussion
Based on current process, the BAP Data PDU may include destination address, path identifier and upper layer data. But for BAP control PDU, the BAP control PDU is transmitted and received between child IAB node and parent IAB node directly so that route function is not needed. Therefore, the format and contents of  BAP Data PDU and  BAP control PDU are different, and one bit field of D/C that  indicates whether the corresponding BAP PDU is a BAP Data PDU or a BAP Control PDU is necessary.

Proposal 1: One bit field of D/C that  indicates whether the corresponding BAP PDU is a BAP Data PDU or a BAP Control PDU is necessary for a BAP control PDU.

Since it was agreed that BAP layer is used to transmit BH RLF notification(s) during RAN2 107bis meeting and BAP layer supports the DL hop-by-hop flow control and flow control feedback function during RAN2 107 meeting, the BAP Control PDU can be used to convey flow control feedback or RLF indication in addition to the PDU header. So PDU type field is also needed to indicate the control PDU type for a BAP control PDU.
Proposal 2: The BAP Control PDU can be used to convey flow control feedback or RLF indication in addition to the PDU header. PDU type field is also needed to indicate the control PDU type for a BAP control PDU.
RLF indication
Since there is no specific DRB/SRB associated to the RLF indication,  which RLC channel can be used to send BAP control PDU of the RLF indication shall be configured in advance.  Considering that it was agreed that  BAP related information such as bearer mapping configuration is configured by donor CU via RRC signalling. One way is that which RLC channel is used to send BAP control PDU can be configured by the donor CU. On the other hand, as we analyse in [1], if three kinds of BH RLC channels are configured for IAB node MT: BH RLC channel for user plane, BH RLC channel for control plane and default BH RLC channel,  then the default BH RLC channel can be used to send BAP control PDU of the RLF indication.
Proposal 3: Which RLC channel is used to send BAP control PDU of the RLF indication can be configured by the donor CU.

Proposal 4: If default BH RLC channel is configured, it can be used to send BAP control PDU of the RLF indication.

Furthermore, based on our contribution[2],  the IAB node may send three types of RLF indication including Type 1 of “Trying to recover”, Type 2 of “BH link recovered” and Type 3 of “Recovery failure” notification to inform the link status to all the child IAB nodes. Then when RRC re-establishment procedure is initiated for non NSA case or RLF is detected on NR link for NSA case, the RRC layer shall send a Type 1 of RLF indication request to BAP entity.  When the RRC re-establishment succeeds,  the RRC layer shall send a Type 2 of RLF indication request to BAP entity.  When the RRC re-establishment fails, the RRC layer shall send a Type 3 of RLF indication request to BAP entity.  
Proposal 5: Three types of RLF indication shall be specified.

In addition,  based on our contribution[2], when the IAB node receives RLF notification from its parent IAB node, it can forward this notification to its child IAB node if there is no redundant link to forward data for its child IAB-node and access UE. Therefore, there are at least two conditions for the  receiving BAP entity to trigger a  RLF indication. As below:

 RRC layer requests a RLF indication;
 receiving a  RLF indication from the BAP entity of its parent IAB node if there is no redundant link to forward data.
Proposal 6:  The  receiving BAP entity shall trigger a  RLF indication when:
RRC layer requests a RLF indication;
 receiving a  RLF indication from the BAP entity of its parent IAB node if there is no redundant link to forward data.
Flow control
Acorrding to the RAN2#107 meeting agreement, 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. The DL One-hop flow control feedback should include the IAB node buffer load and flow control granularity info, per BH RLC channel based flow control feedback can be considered as baseline. In our DL hop-by-hop flow control proposal doc[3], We think the IAB node buffer load should be the desired buffer size of ingress BH RLC Channel corresponding to the congested egress BH RLC Channel. The ingress BH RLC Channel ID and the desired buffer rate of the ingress BH RLC Channel corresponding to the congested egress BH RLC Channel should also be included. 
It is agreed that the BAP layer supports the DL hop-by-hop flow control and flow control feedback function during RAN2 107 meeting. Here we give an example the the DL hop-by-hop BAP flow control PDU as figure1 which includes the congested IAB node feedback flow control info. To be specific, the D/C, PDU Type, BH RLC Channel ID, Desired buffer size for the ingress BH RLC Channel, Desired Data Rate for the ingress BH RLC Channel are included. The D/C field is necessary to distinguish the BAP data PDU and the  BAP control PDU, the PDU Type is necessary to distinguish different the  the  BAP control PDUs, such as RLF control PDU and flow control PDU. According to the TS38.331, the BH RLC Channel ID  is FFS, but it is agreed in RAN2#107bis meeting the extend LCID is 16bits, one LCID corresponds to one BH RLC Channel ID, here we give a 16bits BH RLC Channel ID as an example.According to the latest NR user plane protocol TS38.425, DL DATA DELIVERY STATUS (DDDS) also includes the desired buffer size and the desired buffer rate. Both of the field length of them are 4 octets. It is feasible to use the same octets in BAP flow control PDU.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	D/C
	PDU Type 
	Spare
	1

	BH RLC Channel ID
	1

	BH RLC Channel ID
	1

	Desired buffer size for the ingress BH RLC Channel
	4

	Desired Data Rate for the ingress BH RLC Channel
	0 or 4


Figure1.  An example the the DL hop-by-hop flow control PDU

Conclusion
In this contribution, we mainly discuss the IAB BAP control PDU configuration related issues. And we have the following  proposals:
Proposal 1: One bit field of D/C that  indicates whether the corresponding BAP PDU is a BAP Data PDU or a BAP Control PDU is necessary for a BAP control PDU.

Proposal 2: The BAP Control PDU can be used to convey flow control feedback or RLF indication in addition to the PDU header. PDU type field is also needed to indicate the control PDU type for a BAP control PDU.
Proposal 3: Which RLC channel is used to send BAP control PDU of the RLF indication can be configured by the donor CU.

Proposal 4: If default BH RLC channel  is configured, it can be used to send BAP control PDU of the RLF indication.

Proposal 5: Three types of RLF indication shall be specified.

Proposal 6: The  receiving BAP entity shall trigger a  RLF indication when:
RRC layer requests a RLF indication;
 receiving a  RLF indication from the BAP entity of its parent IAB node if there is no redundant link to forward data.
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