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1 Introduction
As we know, in an IAB network, the UP and CP packet will be mapped to backhaul link RLC channels in order to provide appropriate QoS guarantees. Referring to the discussion in the study item phase, an example of the backhaul bearer establishment/modification procedure is shown in the section 9.5.2 of [1]. This example just provides a framework for the configuration signalling. Additional details for the management of backhaul link RLC channels haven’t been decided yet. 
In last RAN2 #105 meeting [2], RAN 2 agreed the following assumptions about the backhaul RLC channel management. 

[bookmark: OLE_LINK19]R2 assumes that Donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the Donor. 
R2 assumes that a separate BH RLC channel should be setup for each UE DRB with one-to-one bearer mapping. 
R2 assumes that For UE DRB with many-to-one bearer mapping, a BH RLC channel associated with IAB node existing BH RLC channel might be reused as BH RLC channel to forward traffic of UE DRB (e.g. if the BH RLC Channel supports the required UE DRB QoS).


In this contribution, we are going to analyse the procedure for the management of wireless backhaul link RLC channels.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]Analysis of the configuration aspects of BH RLC channel
[bookmark: OLE_LINK20]There are two related aspects that need to be considered for the management of each BH RLC channel. The first one is the setup/modification/release of the BH RLC channel, the second is the mapping rules related to the BH RLC channel.
In last RAN2 meeting, it has been agreed that “RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions” [2]. Therefore, the mapping rules for BH RLC channels should be included in the adaptation layer configuration, assuming that bearer mapping is controlled by the donor CU in a centralized way. The adaptation layer is part of the L2 protocol stack. Thus it make sense that the configuration of the adaptation layer, at least bearer mapping related configurations, should be discussed and decided by RAN2.   
[bookmark: OLE_LINK21]As shown in Figure 1, for each BH link, the RLC channel related configuration involves two nodes, i.e. the DU part of the parent node, and the MT part of the child node. For the DU part of the parent node, according to the agreed assumption that “R2 assumes that Donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the Donor”, the CU-CP can use F1AP message to define a list of BH RLC channels to be setup/modified/released, which should include the QoS parameters related to each BH RLC channel.  The F1AP message(s) needed to support this functionality should be designed by RAN3.
For the MT part of the child node, the BH channel configuration is mainly concerned with the configuration of the lower layers (RLC/MAC/PHY) to match the peer entity located at the DU part of the parent node. Thus the configuration for the MT part of an IAB node during the BH RLC channel setup/modification/release should be determined by the configuration of the corresponding DU part of its parent node, just as is the case with an access link where the RLC-BearerConfig for the UE is generated by the gNB-DU. The DU part of parent node should send the RRC message content related to the BH RLC configuration for the MT part of child IAB node towards the CU-CP, and then the CU-CP can build an appropriate RRC message (e.g. RRC reconfiguration request) and forward to the MT part of child IAB node.  It is worth noting that the F1AP related configuration should be discussed and decided by RAN3, but the detailed configuration for the MT part of the BH RLC channel setup/modification/release should be discussed and decided by RAN2.
Observation 1: The configuration of BH RLC channel involves the DU part of parent node, and the MT part of the child node. 
Observation 2: It is straightforward to use F1AP messages for requesting the setup of BH RLC channels and related QoS, at the DU part of parent node, as well as to use RRC messaging to configure BH RLC channels for the MT part of child IAB node.
Proposal 1: RAN2 should decide the detailed configuration parameters for the adaptation layer and BH RLC bearer.
Proposal 2: It is left to RAN3 to decide the F1-AP signalling to carry the BH RLC channel configuration for the DU part of parent node.
Proposal 3: RAN2 assumes the following principles:
· The DU of the parent node generates the configuration for the corresponding MT part of child IAB node, encapsulates the configuration IEs in the appropriate F1AP message container towards the CU-CP. 
· The CU-CP builds the corresponding RRC message, and sends the configuration to the MT of child IAB node.
Procedure for the BH RLC channel management


[bookmark: _Ref536539759]Figure 1. The example for backhaul RLC channel management
As shown in Figure 1, an example for the backhaul RLC management is provided, and the procedure for the BH RLC channel management of the BH link between donor DU and the IAB node 1 is introduced as follows:
1. CU-CP requests the donor DU part to configure the BH RLC channel via F1AP messaging, carries information about the RLC channels to be setup/modified/released, e.g. an appropriate ID to identify the BH RLC channel, QoS information, and possibly mapping rules related to the RLC channel, etc.
2. Donor DU send response to CU-CP via F1AP message, which carries the configuration of the corresponding RLC channel (e.g. some IE similar to RLC-BearerConfig) which needs to be setup/modified/released for the MT of IAB node 1.
3. CU-CP send RRC message (e.g. RRC reconfiguration request) to IAB node 1 to configure the BH RLC channel between IAB node 1 and donor DU. The structure of this configuration IE may be similar to the RLC-BearerConfig in current specification TS 38.331[3]. More details about the configuration IE still need to be analyzed and defined(e.g. there is no PDCP layer in the backhaul link and the terms DRB/SRB ID may not suitable to identify the backhaul RLC channel, etc.)
4. IAB node 1 send RRC reconfiguration response towards CU-CP.   
Similarly, the BH RLC channel between IAB node 1 and IAB node 2 will be setup/modified/released in another 4 step procedure (step 5 - step 8).  
Proposal 4: The structure of configuration IE for the MT part of child node should be some variants of RLC-BearerConfig in TS 38.331. Further details are FFS.
When to trigger the BH RLC channel management
Based on the second bullet of the agreed RAN2 assumptions listed in the section 1, 1:1 mapping related BH RLC bearers should be setup/modified/released when the mapped UE bearer needs to be setup/modified/released. This means that UE bearer management is a reasonable trigger for the management of BH RLC channels. 
Proposal 5: UE bearer management is the trigger for BH RLC channel management, at least for 1:1 bearer mapping.
In addition, according to the third bullet, for the N:1 bearer mapping case, the BH RLC channel may multiplex many UE bearers. Thus, we can imagine that for a BH RLC channel supports N:1 mapping, the setup/modification/release of such BH RLC channel can be triggered by some specific UE bearer management event, or totally independently of any specific UE bearer. 
Proposal 6: Management of BH RLC channel for N:1 mapping can be triggered by UE bearer management, or can totally independent of any specific UE bearer. 
For the former case, the BH RLC bearer used for N:1 mapping may exist already. When a new UE bearer which can be mapped to this BH RLC channel is setup, the CU-CP may find that the BH RLC channel can no longer meet the aggregate QoS requirements of all the multiplexed UE bearers (including the new one). Then CU-CP may trigger a modification procedure for the BH RLC channel to change its QoS parameters. 
For the latter case, the BH RLC channel for N:1 mapping can be configured before any UE bearer is setup, e.g. the BH RLC channel may be established before any UE connection to the IAB node. Furthermore, the BH RLC channel between an IAB node and its parent node can be setup before or after its DU part establishes an F1* connection towards the CU. For example, the RLC channel used for F1 setup procedure needs to be configured in IAB-MT and its parent node, before the IAB-DU setup. While the BH RLC channel used for UE’s data transmission can be setup after the IAB-DU setup since there is no UE traffic before the IAB-DU setup. 
Proposal 7: At least one RLC channel between IAB-node MT and parent node DU is configured prior to IAB-node DU setup, in order to carry F1 Setup procedure messaging between IAB-DU and IAB-donor CU. 
Conclusion
This paper mainly discusses the management of RLC channel in backhaul link. Based on the above discussion, we have the following observations and proposals:
Observation 1: The configuration of BH RLC channel involves the DU part of parent node, and the MT part of the child node. 
Observation 2: It is straightforward to use F1AP messages for requesting the setup of BH RLC channels and related QoS, at the DU part of parent node, as well as to use RRC messaging to configure BH RLC channels for the MT part of child IAB node.
Proposal 1: RAN2 should decide the detailed configuration parameters for the adaptation layer and BH RLC bearer.
Proposal 2: It is left to RAN3 to decide the F1-AP signalling to carry the BH RLC channel configuration for the DU part of parent node.
Proposal 3: RAN2 assumes the following principles:
· The DU of the parent node generates the configuration for the corresponding MT part of child IAB node, encapsulates the configuration IEs in the appropriate F1AP message container towards the CU-CP. 
The CU-CP builds the corresponding RRC message, and sends the configuration to the MT of child IAB node.
Proposal 4: The structure of configuration IE for the MT part of child node should be some variants of RLC-BearerConfig in TS 38.331. Further details are FFS.
Proposal 5: UE bearer management is the trigger for BH RLC channel management, at least for 1:1 bearer mapping.
Proposal 6: Management of BH RLC channel for N:1 mapping can be triggered by UE bearer management, or can totally independent of any specific UE bearer. 
Proposal 7: At least one RLC channel between IAB-node MT and parent node DU is configured prior to IAB-node DU setup, in order to carry F1 Setup procedure messaging between IAB-DU and IAB-donor CU.
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