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1
Introduction
This contribution analyses the Admission Control issue during the BH RLC Channel establishment. 
2
Discussion

The last meeting agreed the BL Stage-2 CR for BH RLC Channel establishment. The high level call flow is copied as below:
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Figure 8.9.x-1: Signaling flow for IAB BH RLC channel establishment procedure
2. IAB-donor-CU sends to the IAB-donor-DU an F1-AP request message for setting up the parent DU side of the BH link between IAB-donor DU and IAB-node 1. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor-DU and IAB-node 1.

The F1-AP Request message contains the QoS information for the BH RLC channel. 

· For 1:1 mapping, each UE bearer is mapped to a separate BH RLC channel. The QoS for the BH RLC channel is based on the QoS of the UE bearer. 

distinct outbound logical channel at the IAB node. As a result, the number of outbound logical channels at the IAB node is equal to the number of inbound UE bearers. The motivation for 1:1 bearer mapping is to enable fine-grained QoS control at the IAB nodes. The required QoS information is related to the UE’s DRB, or can be set to the same value as required for UE’s DRB. 

· For N:1 mapping, one or more UE bearers are mapped to a BH RLC channel. The QoS for the BH RLC channel is based on the QoS of all related UE bearers. It may be up to the Donor-CU to determine the exact QoS values for the BH RLC channel, to meet the QoS for all related UE bearers. 

The QoS information for the BH RLC channel can be the same format for F1-U DRB QoS. 

Proposal 1: The F1AP-Request message to configure BH RLC channel contains the QoS, which is based on the related UE(s) DRB QoS.  
In current CU-DU split architecture, the admission control is performed in the DU. The admission control issue was discussed in the SI phase. The following text is captured in TR38.874:

With regards to the aforementioned N2 procedure, after receiving a flow QoS request from the core network, the IAB-donor CU may inform, via F1-AP, the corresponding access-IAB-node DU and some or all intermediate IAB-node DUs about this flow and its QoS requirement. The inquired DUs may accept/reject the request. In order to guarantee latency bounds, the CU may include in the QoS request to the DUs, some assistance information (e.g. some hop-count-related information pertaining to the route to the access-IAB-node DU).
There may be the case that the DUs (i.e. Donor-DU, and the DU in the intermediate IABs and serving IAB) does not have enough resource when establish a new BH RLC channel, or modify the existing BH RLC channel to accommodate the new UE bearer. 
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Figure 1: multiple-hop example
In above example, when UE1 connects to IAB31, the ressource shortage may happen in any of IAB11, or IAB22, or IAB31. In case of ressource shortaget in current CU-DU split architecture, the DU may pre-empt low priority UE bearer in favor of the new UE bearer. This may be complicated in multiple-hop, since the Dus (i.e. Donor DU, and the DU in the intermediate IABs and serving IAB) may take different decision. Using 1:1 mapping as an example, 

· IAB11: accept UE1’s DRB#2 and DRB#3, but reject DRB#1
· IAB2: accept UE1’s DRB#1 and DRB#3. accept DRB#2 by releasing UE3’s DRB#4.
· IAB31: accept all UE1’s DRBs. 

In DAG, the Donor-DU and IABs may serve different list of UE bearers. In case of resource shortage during the new BH RLC channel establishment, the Donor-DU and IABs may preempt different UE bearer(s)/BH RLC channel(s). It is necessary for the Donor-DU and IABs to take a consistent action. There maybe two possible options. 

· Option 1: Donor-CU checks with all related DUs (i.e. Donor-DU, and DU in intermediate IABs and serving IABs) before initiate BH RLC Channel establishment
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Figure 2: Call Flow example for Option 1
Before the Donor-CU initiates BH RLC channel establishment, the Donor-CU initiates a F1AP procedure to check with every related DU whether there is enough resource to support the new BH RLC channel. In case of no enough resource, the DU suggestion, e.g. reject, or accept with preemption, etc. is provided to the Donor-CU. The Donor-CU consolidate all feedback and initiate the BH RLC channel setup. The F1AP procedure used for BH RLC channel setup may also include the consolicated result in Donor-CU (e.g. release a specific UE bearer/BH RLC channel in favor of new BH RLC channel establishment), in order to make a consistenmt action in all DU(s).

· Option 2: Donor CU initiates BH channel establishment with related IAB nodes and Donor DU without checking admission control results beforehand. 
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Figure 3. Call Flow example for Option 2.  

Donor-CU initiates BH RLC channel establishment to related IAB nodes and the Donor DU.  IAB nodes perform admission control and report result in a  BH RLC channel setup response -message. If all nodes admit the request the BH RLC channel is established after a single transaction between the CU and related nodes. 
In case of negative admission control result from one or more IAB node the CU may either cease the rlc channel establishment process and release newly established rlc-channels from IAB nodes with positive setup response, or alternatively CU may decide to release resources from the loaded links in favor of the BH channel by pre-empting specific bearer/BH channel in step 5. 

· Option 3. when Donor-CU initiates the BH RLC channel to child IAB, the Donor-CU includes the admission result from parent DU.
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 Figure 4: Call Flow example for Option 2
Donor-CU first initiate BH RLC channel with Donor-DU. Based on the admision result from the Donor-DU, the Donor-CU includes the admission result when initiates the BH RLC channel establishment to IAB11. In case of ressource shortage in IAB11, the IAB11 first consider the admission result from Donor-DU. For example, if Donor-DU indicates UE2 bear#2 is to be released, IAB11 also consider release UE2 bearer#2. If there is still no enough resource, IAB11 may consider release additional UE bearer. The admission result is sent back to Donor-CU. Similarly, Donor-CU consider the admission result from IAB11 when initaite F1-AP procedure to establish the BH RLC channel in IAB22. 
We propose RAN3 to further study the admission control issue, and consider the three options above. 

Proposal 2: RAN3 further study the admission control issue, and consider the three options above. 
3
Conclusions
In this contribution we have analysed the admission control issue in IAB. Our observations and proposals are: 

Proposal 1: The F1AP-Request message to configure BH RLC channel contains the QoS, which is based on the related UE(s) DRB QoS.  
Proposal 2: RAN3 further study the admission control issue, and consider the three options above. 
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