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1 Introduction
Different from the legacy CU-DU split, the IAB network defines an multi-hop network, where the QoS requirement of the UE DRB is satisfied through the transmission over multiple nodes. In this contribution, we aim at analyzing the difference between the legacy CU-DU split and IAB network, and then provide our views on the QoS guarantee over IAB network.  
2 Discussions

In IAB network, the UE data is transmitted over multiple intermediate nodes. An example is shown in Fig. 1. In this figure, between Donor CU and UE, the user data is conveyed by several intermediate nodes, i.e., donor DU, IAB node 1 and IAB node 2. In this sense, the QoS requirement of an UE DRB should be guaranteed along the whole path. In SI stage, an BH RLC CH is defined to convey the data between intermediated nodes, and over the BH RLC CH, the UE DRBs can be either one-to-one mapped or many-to-one mapped, i.e.,

· One-to-one mapping: the BH RLC CH is used to convey data belonging to one UE DRB only

· Many-to-one mapping: the BH RLC CH is used to convey data belonging to multiple UE DRBs. 
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Fig. 1. IAB network structure example
2.1 QoS in legacy CU-DU split
In Fig. 2, the legacy QoS guarantee is shown, where the UE DRB QoS is satisfied by gNB-CU and gNB-DU together, i.e., gNB-CU serves SDAP and PDCP layer of UE DRB, and gNB-DU serves RLC/MAC/PHY of UE DRB. The signaling procedure is summarized as the follows:
· Step 1: gNB-CU determines the QoS of UE DRBs, and send it to the gNB-DU 

The rationale behind this is: 1) gNB-CU decides the mapping between DRB and QoS flow; 2) the resource serving an UE DRB is distributed located in gNB-CU (resource for SDAP and PDCP) and gNB-DU (resource for RLC/MAC/PHY) gNB-CU has some knowledge of gNB-DU resource so that gNB-CU can determine the UE DRB QoS parameters based on its own resource status and the resource status of gNB-DU 
· Step 2: gNB-DU provides the admission results, e.g., accept/reject UE DRB 

In case of overload, the gNB-DU will reject the UE DRB and response to the gNB-CU. This is resulted from the inaccurate estimation of gNB-DU resource.
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Fig. 1 QoS guarantee in legacy CU-DU split

2.2 Uniqueness of QoS in IAB network

As mentioned above, the UE DRR QoS is satisfied by multiple nodes in IAB network, which may include multiple BH RLC CHs and the accessing link. To configure the resource serving UE DRB, the signaling procedure, as agreed in last RAN3 meeting, is shown in Fig. 3. 
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Fig. 3 Signaling procedure to configure resource serving UE DRB

In this procedure, we can notice some differences from the legacy CU-DU split:

· The UE DRB QoS is satisfied by the provided QoS of multiple links together (e.g., BH RLC CH1, BH RLC CH 2, and accessing link in Fig. 3). The IAB donor CU needs perform the signaling with multiple nodes, including IAB donor DU, intermediate IAB node (e.g., IAB node 1), and accessing IAB node (e.g., IAB node 2)
· Signaling between IAB donor CU and IAB donor DU is used to configure BH RLC CH 1
· Signaling between IAB node CU and IAB node 1 is used to configure BH RLC CH 2
· Signaling between IAB node CU and IAB node 2 is used to configure the accessing link of the UE. This procedure is the same as the legacy procedure.  
Thus, the UE DRB is accepted only if the required QoS at BH RLC CH1, BH RLC CH2 and accessing link is accepted.
· The resource serving BH RLC CH (e.g., resource for RLC/MAC/PHY) is completely located at the serving IAB-DU. The IAB-DU can know its acceptable BH RLC CH QoS very well. 
2.3 QoS guarantee for UE DRB in IAB
In RAN2#105, the following agreement is achieved

	RAN2 assumes that IAB-donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the IAB-donor.


Thus, following legacy method, a natural conclusion is that the IAB donor CU determines the QoS parameters of BH RLC CH, and send it to IAB node, and the IAB node can decide to accept or reject it based on its own resource status. 
Proposal 1: the IAB donor CU determines the QoS of BH RLC CH, and sends it to IAB node. Then, IAB node decides to accept or reject it based on its own resource status. 
However, considering the difference of IAB network, we need think about the situation that the requested QoS of BH RLC CH is not acceptable at IAB-DU side. 
Following legacy procedure, if BH RLC CH QoS is unacceptable, the IAB-DU needs reject the request from the IAB donor CU. However, such rejection may result in the re-play of the signalling procedure in IAB network. For example, in Fig. 3, if IAB node 1 rejects the request for QoS guarantee of BH RLC CH2, the IAB donor CU may retry the signalling procedures from step 1 by adjusting the QoS parameters for BH RLC CH1, BH RLC CH2. However, such adjustment completely depends on the resource estimation of IAB donor CU, which already results in the previous rejection of BH RLC CH 2. In other words, the QoS requirement adjustment between BH RLC CH1 and BH RLC CH 2 may result in another rejection. To avoid such rejection as much as possible, we can consider that the IAB node provides some suggestions to the IAB donor CU in case the QoS parameters set by IAB donor CU is improper, i.e.,:
· If the IAB-DU cannot accept the BH RLC CH QoS set by IAB donor CU, it can provide its admittable BH RLC CH QoS to the IAB donor CU. 

 The rationales behind this considering come from the difference of IAB network:
· The UE DRB QoS is satisfied by the provided QoS of multiple links together
This difference indicates that the QoS requirements of multiple links can be adjusted in order to satisfy QoS requirement of UE DRB. If IAB node provides its admittable QoS information, it can assist the IAB donor CU to adjust QoS requirements of other BH RLC CHs. 
· The resource serving BH RLC CH (e.g., resource for RLC/MAC/PHY) is completely located at the serving IAB-DU
This difference indicates that the IAB-DU is the most suitable entity to provide the QoS requirement that it can satisfy. 
Based on above rationales, we propose:

Proposal 2: in case the QoS requirement of BH RLC CH is set improperly, the IAB-DU can provide its admittable QoS requirement of BH RLC CH to IAB donor CU, which can assist the IAB donor CU adjust the QoS requirement of other BH RLC CHs. 

To provide the admittable QoS information, we can have two possible ways:
· Way 1: IAB-DU indicates the admittable QoS when it rejects to satisfy the QoS requirement of BH RLC CH

This way indicates to the IAB donor CU, the BH RLC CH is rejected by IAB-DU. However, the admittable QoS can assist IAB donor CU to consider whether to re-setup this BH RLC CH again. This way can be applicable when the QoS requirement from the IAB donor CU is much beyond the resource of IAB-DU. 

· Way 2: IAB-DU indicates the admittable QoS when it accepts the BH RLC CH. 

This way indicates to the IAB donor CU, the BH RLC CH is accepted by IAB-DU with adjusted QoS requirement. In this case, the IAB donor CU does not need to set up BH RLC CH at such IAB node, and it only needs to adjust the QoS requirement of other nodes. This way can be applicable when the QoS requirement from the IAB donor CU can almost match the resource of IAB-DU. 

Proposal 3: the admittable QoS requirement of BH RLC CH can be provided when the IAB-DU accepts or rejects the BH RLC CH, where the admittable QoS requirement is the one that the IAB-DU can satisfy based on its own resource status. 

3 Conclusions
In this contribution, we discuss UE DRB QoS satisfaction in IAB network, and propose:

Proposal 1: the IAB donor CU determines the QoS of BH RLC CH, and sends it to IAB node. Then, IAB node decides to accept or reject it based on its own resource status. 

Proposal 2: in case the QoS requirement of BH RLC CH is set improperly, the IAB-DU can provide its admittable QoS requirement of BH RLC CH to IAB donor CU, which can assist the IAB donor CU adjust the QoS requirement of other BH RLC CHs.
Proposal 3: the admittable QoS requirement of BH RLC CH can be provided when the IAB-DU accepts or rejects the BH RLC CH, where the admittable QoS requirement is the one that the IAB-DU can satisfy based on its own resource status.
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