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1
Introduction
Last RAN3 meeting discussed the UL mapping in the IAB node, and reached following agreements:

UL mapping is to configure mapping between GTP-U FTEID (IP address + TEID) and egress backhaul RRC channel

WA: we support one-step UL mapping (for F1-U and F1-C)

This contribution further analyses how to configure the UL mapping in the IAB node. 
2
Discussion

The UL mapping in the IAB node need to consider following traffic:
· Non-F1 traffic, e.g. SCTP INIT.
· F1AP traffic, including the non UE-associated F1AP signaing, and UE-associated F1AP signaling
· F1-U traffic
The Donor-CU configures the UL mapping in the IAB node. There are two possible for the configuration

· Solution 1: F1AP procedure is used to configure UL mapping in the IAB node.
· Solution 2: RRC procedure is used to configure UL mapping in the IAB node.
The following sections analyse the two solutions in detail. 

2.1 Solution 1 – via F1AP configuration 
In this Solution, 

· Donor-CU configures the UL mapping via F1AP. When the IAB-DU receives the F1AP message including the configuration, the IAB-DU save and use it when sending an UL data later. 

· When the IAB-DU need to send an UL data, the IAB-DU provides the UL data and the mapped BH RLC Channel to the IAB-MT. 

The possible call flow for using Solution 1 for non-F1 traffic, F1-C traffic, F1-U traffic are shown as below:
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Figure 1: Using Solution 1 for UL SCTP

The 1st established BH RLC channel or the default BH RLC channel is used for SCTP establishment, and F1 Setup.  
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Figure 2: Using Solution 1 for UL F1-C 

During the F1 Setup or gNB-CU Configuration Update procedure, the Donor-CU may establish and designate additional BH RLC channel to be used for UE-Associated F1AP signaling. Figure 2 is only performed when the Donor-CU decides to use separate BH RLC Channel for UE-associated F1AP signaling, and non-UE associated F1AP signaling. 
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Figure 3: Using Solution 1 for UL F1-U 

For F1-U, the Donor-CU configures the designated BH RLC channel during the DRB establishment procedure. 

For Solution 1, 
· It requires the 1st or a default BH RLC Channel for SCTP, and F1 Setup. The 1st or the default BH RLC Channel is also used for all F1AP signaling, in case it is configured to use same BH RLC Channel for UE-associated F1AP signaling, and non UE-associated F1AP signaling. Donor-CU may add additional BH RLC channel for UE-associated F1AP signaling during the F1 Setup procedure, or update additional BH RLC channel for UE-associated F1AP signaling during the gNB-DU/CU Configuration Update procedure. 
· For F1-U, the procedure is the same for 1:1 mapping and N:1 mapping, i.e. when configure the UE context including DRB in the serving IAB-DU, the same F1AP procedure is also used to configure the GTP-U tunnel to BH RLC Channel mapping. 
2.2 Solution 2 – Via RRC configuration
In this Solution, 
· Donor-CU configures the UL mapping via RRC. When the IAB-MT receives the RRC message including the configuration, the IAB-MT provides the configuration information to the collocated IAB-DU. 
· When the IAB-DU need to send an UL data, the IAB-DU provides the UL data and the mapped BH RLC Channel to the IAB-MT. (This step is same as Solution 1.)
Donor-CU configures the IAB for the designated BH RLC channel to be used for SCTP, F1AP, and F1-C via RRC procedure. The possible call flow for using Solution 2 for non-F1 traffic, F1-C traffic, F1-U traffic are shown as below:
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Figure 4: Using Solution 2 for UL SCTP
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Figure 5: Using Solution 2 for UL F1-C 
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Figure 6: Using Solution 2 for UL F1-U 

For Solution 2:
· The UL mapping can only be performed in the IAB-DU. The information used to determine the bearer mapping includes very detailed information of the UL traffic, e.g. GTP-U DRB ID/TEID, SCTP stream ID, etc, which are generated by the IAB-DU. It does not make sense for the IAB-MT to check the detailed information of the UL traffic, e.g. GTP-U DRB ID/TEID, SCTP stream ID, etc, especially when encryption is enabled. It also wastes the energy for the IAB-MT to inspect the UL traffic generated by the collocated IAB-DU. It is straightforward for the IAB-DU to generate the UL traffic, determine the related BH RLC channel and provide the UL traffic and the determined BH RLC channel information to IAB-MT. From this perspective, it does not sound good that the mapping information is configured in the IAB-MT, but the IAB-MT actually does not perform bearer mapping. 
· The BH RLC Channel used for SCTP, UE-associated F1AP, and non UE-associated F1AP are explicitly configured by Donor-CU. 

· For F1-U, the procedure is the same for 1:1 mapping and N:1 mapping, i.e. one F1AP procedure to configure the UE context in the serving IAB-DU, and another F1AP procedure to convey the RRCReconfiguration message to the IAB-MT.  Even in case the BH RLC Channel is not affected in N:1 mapping, the RRCReconfiguration is always performed to the IAB-MT, in order to configure the mapping.
· This solution may not align with current IAB modeling. The configuration is provided to the IAB-MT, but it is actually used in the IAB-DU. 

In a summary, it is similar for Solution 1 and Solution 2 regarding the configuration for non-F1 traffic and F1-C traffic. But Solution 2 requires additional procedure to configure the IAB-MT, especially when there is no need to modify the BH RLC Channel. This adds additional delay than Solution 1. It is also natural that the IAB-DU is configured with the mapping information, then the same IAB-DU uses the configuration to perform UL bearer mapping. 
Considering above analysis, we prefer Solution 1 to use F1AP signalling to configure the UL mapping in the IAB node.
Proposal 1: the UL mapping in the IAB node is configured by the F1AP.
Proposal 2: Donor-CU may add additional BH RLC channel for UE-associated F1AP signaling during the F1 Setup procedure, or update additional BH RLC channel for UE-associated F1AP signaling during the gNB-DU/CU Configuration Update procedure.
Proposal 3: when Donor-CU initiate F1AP UE Context Setup/modification procedure, the same F1AP procedure is also used to configure the GTP-U tunnel to BH RLC Channel mapping. 

The proposed TP for TS38.401 BL CR can be found at the end of this contribution. 
The Stage-3 TP can be found at ([3]).
3
Conclusions
In this contribution, we have analysed how to perform the UL mapping in the IAB node. Our proposal is: 

Proposal 1: RAN3 agree the UL mapping in the IAB node is configured by the F1AP.

Proposal 2: Donor-CU may add additional BH RLC channel for UE-associated F1AP signaling during the F1 Setup procedure, or update additional BH RLC channel for UE-associated F1AP signaling during the gNB-DU/CU Configuration Update procedure.
Proposal 3: when Donor-CU initiate F1AP UE Context Setup/modification procedure, the same F1AP procedure is also used to configure the GTP-U tunnel to BH RLC Channel mapping. 

The proposed TP for TS38.401 BL CR can be found at the end of this contribution. 
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Start of Change
8.9.x

Backhaul RLC channel establishment procedure 

The backhaul RLC channel is an RLC channel used for backhauling between IAB-node and IAB-donor-DU, or between different IAB-nodes. The BH RLC channel establishment may be triggered by UE accessing the network and establishing a DRB.
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Figure 8.9.x-1: Signaling flow for IAB BH RLC channel establishment procedure

1. IAB-donor-CU sends to the IAB-donor-DU a UE CONTEXT MODIFICATION 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.

2. IAB-donor-DU sends the UE CONTEXT MODIFICATION RESPONSE message to the IAB-donor-CU.

3. IAB-donor-CU sends to the IAB-donor-DU a DL RRC MESSAGE TRANSFER message encapsulating the RRC Reconfiguration message for configuring the MT functionality of 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.

4. The IAB-donor-DU decapsulates and forwards the RRCReconfiguration message to the MT functionality of 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.

5. The MT functionality of IAB-node 1 sends to the IAB-donor-DU an RRCReconfigurationComplete message destined to the IAB-donor-CU. 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.

6. The IAB-donor-DU sends the UL RRC MESSAGE TRANSFER message encapsulating the RRCReconfigurationComplete message to the IAB-donor-CU. 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.
7. IAB-donor-CU sends to the DU functionality of IAB-node 1 an UE CONTEXT MODIFICATION REQUEST message for setting up the parent DU side of the BH link between IAB-node 1 and IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

8. IAB-node 1 sends the UE CONTEXT MODIFICATION RESPONSE message to the IAB-donor-CU. 

9. IAB-donor-CU sends to the DU functionality of IAB-node 1 a DL RRC MESSAGE TRANSFER message encapsulating the RRC Reconfiguration message for configuring the MT functionality of IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

10. The DU functionality of IAB-node 1 decapsulates and forwards the RRCReconfiguration message to the MT functionality of IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.
11. The MT functionality of IAB-node 2 sends to IAB-node 1 an RRCReconfigurationComplete message destined to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

12. IAB-node 1 sends the UL RRC MESSAGE TRANSFER message encapsulating the RRCReconfigurationComplete message to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.
The IAB-donor-CU uses the existing CU-DU split principles and the F1-AP UE Context Setup procedure or UE Context Modification procedure to configure the parent DU side of the backhaul RLC channel. The IAB-donor-CU uses RRC signaling (which is encapsulated in the F1-AP DL RRC MESSAGE TRANSFER message terminating at the parent DU side of the backhaul RLC channel) to configure the child IAB-node part of the backhaul RLC channel (i.e. the MT functionality of the child node).
When the IAB-MT is connected, the Donor-CU establish the 1st BH RLC channel for the IAB-MT. This 1st BH RLC Channel is used to transfer the SCTP packet and the non UE-associated F1AP signalling. During the F1 Setup procedure or gNB-DU Configuration Update procedure or gNB-CU Configuration Update procedure, the Donor-CU may establish additional BH RLC channel to be used for UE-associated F1AP signalling. The Donor-CU may configure the IAB-DU for the BH RLC Channel to be used for a specific UL F1-U, during the F1 UE Context Setup procedure, or the F1 UE Context Modification procedure for the UE. 
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