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Introduction
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]In the previous RAN2 meeting, it was agreed that, upon detecting BH link failure, the node sends BH RLF notification to its child node. It is FFS how to transport BH RLF to the child node. In fact, inter-IAB node control signalling is not clear. This contribution discuss how to support inter-node control signalling, starting from focusing on BH RLF transport, and generalizing the discussion. 
Discussion
Protocol layer for processing BH RLF notification 
It is expected that BH RLF notification procedure should be governed RRC, since the radio link monitoring and declaration of RLF are currently RRC functionalities. In addition, upon reception of the BH RLF notification, the receiving node initiates some actions, for backhaul recovery such as re-establishment, which is also governed by RRC protocol layer. From this observation, it seems most natural to propose that BH RLF notification message be defined as a RRC message. Besides, if the BH RLF message and the corresponding behaviours are defined in RRC specification, specification management for BH RLF related functionalities is clearly under RAN2 control. 
Proposal 1: BH RLF notification is defined as a RRC message 
Next question is how to deliver a BH RLF notification message from one IAB node to its neighbour node(s). If the BH RLF notification is a RRC message as proposed, it seems straightforward to consider introducing inter-node RRC signalling between two IAB nodes. 
Note however that there is currently no peer RRC entity established between one IAB node and its neighbour nodes other than towards donor IAB, meaning that two IAB nodes cannot exchange RRC messages as is done between a normal UE and NR RAN.   
Transport of BH RLF notification 
In this section, we discuss a transport mechanism suitable for one-hop delivery of BH RLF notification delivery between parent node and its parent nodes, assuming that BH RLF notification can be one particular usage of inter-node RRC signalling. Following this spirit, we first discuss how inter-node messages can be signalled between two IAB nodes. Some initial considerations are noted:
· #1. Inter-node RRC message should not pass PDCP since no peer PDCP entity is established between the IAB nodes
· #2. Whether inter-node RRC message pass Adapt layer seems to be a design choice. Since we only consider one-hop delivery, it seems that inter-node RRC message signalling cannot benefit from the routing services offered by Adapt layer. 
· #3. Security mechanism at least including integrity protection may need to be applied to inter-node RRC message to protect IAB networks from external security attacks. If Adapt layers supports security for generic inter-node messages, the same security function can be applied to inter-node RRC messages. Instead, if RRC provides security mechanism by, e.g. attaching MAC-I-like security credential to the RRC payload, Adapt can be bypassed for inter-node RRC signalling.   

Given the initial considerations above, we think that one viable architectural option for inter-node RRC signalling is to introduce Adapt Control PDU and to let collocated Adapt layer encapsulate inter-node RRC messages. 


Figure 1. Inter-node RRC signalling via Adapt
The Fig.1 illustrates simplified protocol stacks and the message flow for inter-node RRC signalling involving Adapt layer. From the transmitting node side, once the Adapt Control PDU including the RRC message is generated by Adapt, it can be directly transmitted to next hop over an associated RLC channel. From the receiving node side, Adapt of MT needs to identify the type of the received Control PDU to determine the internal routing, i.e. whether to deliver the message to RRC of MT side or whether to deliver the message to Adapt of DU side for further external message forwarding/routing.  
Based on the discussion above, we provide the following proposals:
Proposal 2: Introduce inter-node RRC signalling.
Proposal 3. Inter-node RRC message is encapsulated by the collocated Adapt layer
Proposal 4: Security at least including integrity protection is applied to inter-node RRC messages. 
Proposal 5: BH RLF notification is delivered via inter-node RRC signalling
Check whether the followings are valid/necessary. 
· Option1: Originating inter-node RRC message passes MT-sided Adapt and then forwarded to DU-sided Adapt. 
· Option2: Originating inter-node RRC message bypasses MU-sided Adapt but directly passes DU-sided Adapt.
Proposal 5: For transmission of inter-node RRC message, discuss whether the inter-node RRC message needs to pass or bypass MT-sided Adapt before submitted DU-sided Adapt. 
Truly it is clear what the security requirements are applicable for inter-node control signalling and how security can be supported for the inter-node (RRC) control signalling. So we propose to send an LS to SA3 and RAN3 to inform the RAN2 agreements on the inter-node control signalling and also to ask for their view on security requirements and proper security mechanisms 
Proposal 6: Send an LS to SA3 and RAN3 to ask for their view on the proposed inter-node RRC signalling. 
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Proposal
This contribution discuss how to support inter-node control signalling, by generalizing the discussion on transport of BH RLF transport, and gives the following proposals. 
Proposal 1: BH RLF notification is defined as a RRC message 
Proposal 2: Introduce inter-node RRC signalling.
Proposal 3. Inter-node RRC message is encapsulated by the collocated Adapt layer
Proposal 4: Security at least including integrity protection is applied to inter-node RRC messages. 
Proposal 5: BH RLF notification is delivered via inter-node RRC signalling
Proposal 6: Send an LS to SA3 and RAN3 to ask for their view on the proposed inter-node RRC signalling. 
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