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1   Introduction
During RAN2 AH1807 meeting, bearer mapping was discussed [1]. It is agreed that an IAB node needs to multiplex the UE DRBs to the BH RLC-Channel and two options can be considered on bearer mapping in IAB node: one-to-one mapping and per-QoS mapping. In this contribution, we mainly discuss the implementation details on how to support per QoS mapping for user plane. Then we will further discuss how to support the control plane bearer mapping.
2   Discussion

User plane per-QoS bearer mapping
According to TR 38.874 [2], for the per-QoS mapping, the IAB node establishes BH RLC-Channels based on the QoS profile of the traffic. The IAB node can multiplex DRBs or QoS flows with similar QoS characteristics into a single BH RLC-Channel. 
To be specific, the per-QoS bearer mapping could be implemented via the following two approaches: 
· Direct bearer mapping configured by donor CU

As we know, the donor CU is responsible for the DRB establishment of donor DU, IAB node and access UEs. In addition, the donor CU has the aggregated DRB QoS profile and QoS flow information of all access UEs and MT part of IAB node. Therefore, it is possible for the donor CU to evaluate the QoS characteristics of access UE’s traffic and configure the direct bearer mapping between access UE’s DRB and backhaul RLC channel. If no suitable backhaul RLC channel is available, the donor CU may establish new backhaul RLC channel or modify existing backhaul RLC channel for IAB node and then reconfigure the bearer mapping rule. 

As shown in Figure 1, access UE1 establishes radio bearer 1 and radio bearer 2 whereas access UE2 establishes radio bearer 1 with serving IAB node 1. The direct bearer mapping can be configured by donor CU as follows:

1) For serving IAB node of access UE, IAB node 1 may be configured with bearer mapping rule, such as access UE1’s radio bearer1 is mapped to IAB node 1’s backhaul RLC bearer 1 whereas access UE1’s radio bearer 2 and access UE2’s radio bearer 1 are mapped to IAB node 1’s backhaul RLC bearer 2. 
2) For intermediate IAB node, IAB node 2 may be configured with bearer mapping rule, such as IAB node1’s backhaul RLC bearer 1 and RLC bearer 2 is mapped to IAB node 2’s backhaul RLC bearer 1 and RLC bearer 2 respectively. 
3) For donor DU, it may be configured with bearer mapping rules, such as access UE1’s radio bearer1 is mapped to IAB node 2’s backhaul RLC bearer 1 whereas access UE1’s radio bearer 2 and access UE2’s radio bearer 1 are mapped to IAB node 2’s backhaul RLC bearer 2 as shown in Figure 1. 
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Figure 1 Per-QoS bearer mapping along the path between access UE and donor DU
As we can see, the bearer mapping rule configured for serving IAB node and donor DU is per UE specific bearer. However, the bearer mapping rule for intermediate IAB node is per IAB specific bearer. Another possibility is to consider the UE specific bearer mapping for intermediate IAB node as well. For example, the intermediate IAB node may get the access UE’s bearer info from adapt layer of data packet and map the data packet to outbound IAB radio bearer based on the UE specific bearer mapping rule. What is more, the QoS flow based bearer mapping could also be considered. 

Proposal 1: Since donor CU has all the DRB and QoS relevant information of access UE, IAB node and donor DU, it is possible for donor CU to configure direct bearer mapping rules to IAB nodes and donor DU. 
· QoS mapping performed by IAB node DU

As agreed in RAN3#99bis meeting, DU could get the aggregated DRB QoS profile and QoS flow information from CU. So for the IAB node DU part, it could get these QoS information and use it for the downlink scheduling. For the IAB node MT part, it should also be able to obtain the DRB configuration and QoS rules. 

Based on these information, it is possible to consider indirect QoS mapping by IAB node and donor DU. To be specific, upon receiving the data packet from downstream IAB node, IAB node derives the QoS characteristic of the inbound DRB, e.g., the QFIs associated with this DRB. Then the IAB node may submit the data packet to outbound DRB based on the QFI->DRB mapping rule. This approach requires that for a given QFI, it should reflect similar QoS characteristics along the data path of all the intermediate IAB nodes. 

In addition to QFI, DSCP could be considered to support the QoS mapping. According to TS 38.474, the IAB node DU part could derive the DSCP of the received data packet based on the 5QI or other RAN traffic parameter. For the donor DU, it may get the DSCP from the IP header of UE data packet received from donor CU. Then the IAB node could associate the data packet with QFI using DSCP based QoS rules and then submitted the data packet to outbound DRB according to the QFI->DRB mapping. This approach also requires that all the intermediate IAB node along the data path support the same DSCP<->QFI/5QI mapping rule. 

As we can see, both QFI and DSCP could be used for the aggregated QoS mapping. During the email discussion, the aggregated QoS-Id is suggested to be considered for Adapt layer to facilitate the QoS mapping. The QoS Id may be in the form of DSCP or QFI. However, based on our previous analysis, each intermediate IAB node could derive the QFI/DSCP of the received data packet based on the inbound DRB’s QoS characteristics (e.g. QFI, 5QI or other RAN traffic parameters) and then map the data packet to the outbound DRB with similar QoS characteristics. It is not necessary to include the QoS-Id in the Adapt layer.

Proposal 2: QFI or DSCP based QoS mapping could by performed by intermediate IAB node. 
Proposal 3: Since each intermediate IAB node may derive the QFI/DSCP of the received data packet based on the inbound DRB’s QoS characteristics (e.g. QFI, 5QI or other RAN traffic parameters), it is not necessary to include the QFI/DSCP info in the Adapt layer for each data packet. 
Proposal 4: It is suggested to consider the following two user plane bearer schemes: 1) direct bearer mapping configured by donor CU; 2) QFI/DSCP based QoS mapping performed by each intermediate IAB node. 
Control plane bearer mapping
During RAN2#102 meeting, three types of control plane signaling were analyzed: 1) UE’s RRC signaling; 2) MT’s RRC signaling; 3) DU’s F1-AP signaling. Two relaying options of control plane signaling in IAB were compared, i.e., relaying via CP and relaying via UP. It is not yet decided which relaying option to choose. However, majority companies prefer the CP based relaying of control plane signaling when taking into account the separation of CU-UP and CU-CP. In this section, we assume that UE’s and MT’s RRC as well as DU’s F1-AP are carried over SRB of intermediate IAB node and discuss how to perform the bearer mapping for control plane signaling.
According to TS 38.331, SRB0, SRB1, SRB2, SRB3 are defined in NR. They are used for different purposes as follows: 

· SRB0: carries RRC messages using CCCH logical channel.

· SRB1: carries RRC messages as well as NAS messages prior to the establishment of SRB2, all using DCCH logical channel.

· SRB2: carriers NAS messages, all using DCCH logical channel. SRB2 has a lower priority than SRB1.

· SRB3: carriers some RRC messages when UE is in EN-DC, all using DCCH logical channel.
Suppose the SRB of intermediate IAB node is used to carry the UE or MT’s RRC signaling and DU’s F1-AP message, it is questionable which SRB should be selected to relay those control plane signaling. On the other hand, it is also argued whether SRB dedicated for relaying control plane signaling should be considered.

As we mentioned before, the user plane bearer mapping is based on QoS characteristic. When it comes to the control plane, the QoS configuration is quite different. For example, the SRB does not support the concept of QFI, QoS rule/profile, mapping between QFI and DRB, etc. Instead, each SRB is associated with default logical channel priority configuration. For example, the logical channel priority of SRB1 and SRB3 is set to 1 whereas the logical channel priority of SRB2 is set to 3. It means that the bearer mapping mechanism for control plane signaling should be considered independently from user plane data packet.
Observation 1: The bearer mapping mechanism for control plane signaling should be considered independently from user plane data packet.
Generally speaking, the control plane relaying of IAB could be divided into following two categories: 

· Reuse legacy SRB: In this case, the legacy SRB of intermediate IAB node is reused for the control plane signaling relaying. Among the available SRBs (SRB0~SRB3), we think SRB0 is not suitable for the control plane signaling relaying since SRB0 is used to deliver RRC messages using CCCH logical channel. With regard to SRB3, it is used to carry some RRC messages when UE is in EN-DC. So it is not feasible for the standalone deployment. Both SRB1 and SRB2 of intermediate IAB node are eligible for the control plane signaling relaying, which one to choose needs more discussion. 

· Define dedicated SRB: In this case, new SRB dedicated for IAB control plane signaling relaying should be specified. Similar to the SRB0~SRB3, the default configuration for RLC and the logical channel relevant parameters should be pre-defined. In addition, the dedicated SRB setup/modify procedure should also be specified. As we can see, the dedicated SRB based approach requires more specification change.
Proposal 5: The IAB control plane signaling may be relayed via the following two schemes: 1) reusing legacy SRB; 2) defining dedicated SRB. 
Proposal 6: When reusing legacy SRB, it is suggested to consider SRB1 or SRB2 of intermediate IAB node for the control plane signaling relaying.

3   Conclusion
In this contribution, we mainly discussed the implementation details on how to support per QoS mapping for user plane. Then we further discussed how to support the control plane bearer mapping. And we have the following observations and proposals:
Proposal 1: Since donor CU has all the DRB and QoS relevant information of access UE, IAB node and donor DU, it is possible for donor CU to configure direct bearer mapping rules to IAB nodes and donor DU. 
Proposal 2: QFI or DSCP based QoS mapping could by performed by intermediate IAB node. 
Proposal 3: Since each intermediate IAB node may derive the QFI/DSCP of the received data packet based on the inbound DRB’s QoS characteristics (e.g. QFI, 5QI or other RAN traffic parameters), it is not necessary to include the QFI/DSCP info in the Adapt layer for each data packet. 
Proposal 4: It is suggested to consider the following two user plane bearer schemes: 1) direct bearer mapping configured by donor CU; 2) QFI/DSCP based QoS mapping performed by each intermediate IAB node. 
Observation 1: The bearer mapping mechanism for control plane signaling should be considered independently from user plane data packet.
Proposal 5: The IAB control plane signaling may be relayed via the following two schemes: 1) reusing legacy SRB; 2) defining dedicated SRB. 
Proposal 6: When reusing legacy SRB, it is suggested to consider SRB1 or SRB2 of intermediate IAB node for the control plane signaling relaying.
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