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1 Introduction
In last RAN2 meeting (RAN2#105), the configuration of BH RLC CH was discussed, and the following agreements were 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.
-
RAN2 assumes that a separate BH RLC channel should be setup for each UE DRB with one-to-one bearer mapping. 

-
RAN2 assumes that for a 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 this UE DRB (e.g. if the BH RLC channel supports the required UE DRB QoS).

-
RAN2 assumes that IAB-donor CU configures the adaptation layer. 


Following the above agreements, we will further address this topic and give our view. 
2 Discussions
As shown in Fig. 1, the BH RLC CH is established between donor DU and IAB node, or between two IAB node. Each BH RLC CH is served by IAB-DU of parent IAB node and IAB-MT of the child IAB node. 

[image: image1]
Fig. 1 IAB network

2.1 Basic issues

1. Configurations related to BH RLC CH

As shown in Fig. 2, the protocol layers serving an BH RLC CH include: adapt layer, RLC, MAC, PHY. Thus, the configuration of BH RLC CH includes the configurations of all protocol layers.
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Fig. 2 BH RLC CH

In legacy CU-DU split case, the RLC/MAC/PHY configuration is determined by the DU, which is included in CellGroupConfig IE. Similarly, the configuration of RLC/MAC/PHY for a BH RLC CH is determined by serving IAB-DU.  However, as agreed in RAN2, the adaptation layer is configured by IAB-donor CU 
Proposal 1: the configuration of RLC/MAC/PHY for a BH RLC CH is determined by serving IAB-DU, which can be included in CellGroupConfig IE. 
2. Configuration procedure for an BH RLC CH

In legacy F1, the UE DRB/SRB configuration procedure is

· CU provides DU the UE DRB/SRB related information 
· DU feeds back the admission results and the configuration of RLC/MAC/PHY for the admitted UE DRB/SRB in terms of CellGroupConfig
· CU generates the RRC message, and send it to UE via DU
The BH RLC CH configuration can follow the similar procedure. 

Proposal 2: the BH RLC CH configuration procedure is as follows:

·  CU provides DU the BH RLC CH related information 
· DU feeds back the admission results and the configuration of RLC/MAC/PHY for the admitted BH RLC CH in terms of CellGroupConfig
· CU generates the RRC message, and send it to IAB-MT
3. Signaling design for BH RLC CH configuration
For each IAB node, the IAB-MT part can be regarded as an UE. Thus, the F1 signaling for configuring such IAB-MT can use the F1AP messages for UE Context management. 
Proposal 3: the F1AP messages for BH RLC CH configuration can reuse the messages for UE Context management procedures:

· UE CONTEXT SETUP REQUEST/RESPONSE

· UE CONTEXT MODIFICATION REQUEST/RESPONSE

· UE CONTEXT MODIFCATION REQUIRED/CONFIRM
Via those messages, the BH RLC CH can be set up/modified/released. The following list can be defined:

· BH RLC CH to Be Setup List  (in UE CONTEXT SETUP/MODIFICATION REQUEST)

· BH RLC CH to Be Modified List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH to Be Released List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH Required to be Modified List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Required to be Release List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)
· BH RLC CH Failed to be Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)
· BH RLC CH Modified List (in UE CONTEXT MODIFICATION RESPONSE/CONFIRM)
· BH RLC CH Failed to be Modified List (in UE CONTEXT MODIFICATION RESPONSE)

Proposal 4: the BH RLC CH can be set up/modified/released via adding the following list in corresponding messages:

· BH RLC CH to Be Setup List  (in UE CONTEXT SETUP/MODIFICATION REQUEST)

· BH RLC CH to Be Modified List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH to Be Released List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH Required to be Modified List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Required to be Release List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)

· BH RLC CH Failed to be Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)

· BH RLC CH Modified List (in UE CONTEXT MODIFICATION RESPONSE/CONFIRM)

· BH RLC CH Failed to be Modified List (in UE CONTEXT MODIFICATION RESPONSE)

To generate the RLC/MAC/PHY configuration for an BH RLC CH, some information should be provided to the serving IAB-DU. However, which information should be provided is not clearly discussed, which depends on the QoS framework for IAB network [1]. In general, the minimize set of information should be BH RLC CH ID, and the BH RLC CH QoS for UP data which can be defined referring to the UE DRB QoS.  
Proposal 5: To help generate the configuration of BH RLC CH at the serving IAB-DU, the IAB-donor CU should at least provide BH RLC CH ID, and BH RLC CH QoS for UP data which can be defined by  referring to UE DRB QoS. 
2.2 Additional issues
The basic issues discussed above are mainly referring to the legacy UE DRB/SRB setup/modification/release case. However, BH RLC CH is not exactly same as the UE DRB/SRB. For example, the resource serving an BH RLC CH is completely located at the serving IAB-DU (the resource serving UE DRB are distributed in gNB-CU and gNB-DU), the BH RLC CH may aggregate data from different UE DRBs or SRBs, the UE DRB/SRB is served by multiple BH RLC CHs so that it provides the flexibility to adjust the BH RLC CH QoS requirement for each involved BH RLC CH. Considering those differences, we will discuss some additional issues specific for BH RLC CH:
1. Whether the serving IAB-DU needs provide the admittable BH RLC CH QoS to IAB-donor CU?
The resource serving BH RLC CH is completely located at the serving IAB-DU. Thus, the serving IAB-DU has the exact information on which BH RLC CH QoS can be satisfied. Moreover, the scheduling is performed completely via the serving IAB-DU, and the resource coordination between IAB-DU and IAB-MT is located at the IAB node. Therefore, the serving IAB-DU is the right place to determine the admittable BH RLC CH QoS.

Proposal 6-1: the serving IAB-DU has fully information to decide its admittable BH RLC CH QoS.

With the above proposal, we need figure out in which cases the serving IAB-DU can provide its admittable BH RLC CH QoS:

· Case 1: the BH RLC CH QoS from the IAB-donor CU is not suitable

IAB-donor CU provides an BH RLC CH QoS to the serving IAB-DU. Unfortunately, the IAB-DU cannot accept what such QoS is required. However, IAB-DU decides to accept it with a loose QoS requirement. In this case, the serving IAB-DU can feed back the admittable BH RLC CH QoS by indicating such BH RLC CH is accepted under such QoS. 
· Case 2: the BH RLC CH QoS from the IAB-donor CU is much beyond its resource capability

In this case, the serving IAB-DU can reject the request to IAB-donor CU by indicating such BH RLC CH is failed to be set up/modified. However, as a reference, the serving IAB-DU can provide its admittable BH RLC CH QoS. 

Proposal 6-2: The serving IAB-DU can provide the admittable BH RLC CH QoS to IAB-donor CU in cases 1) the serving IAB-DU can accept the BH RLC CH with adjusted QoS,  or 2) the serving IAB-DU cannot accept the BH RLC CH
2. Who decides the mapping between UE DRB and BH RLC CH, and the mapping between ingress BH RLC CH and egress BH RLC CH?
It is natural to let the IAB-donor CU to decide the mapping since it has more information about the whole network. Thus, the IAB-donor CU can provide the determined mapping relationship to the serving IAB-DU. Moreover, to help the serving IAB-DU do admission control and resource allocation, the IAB-donor CU can further provide the QoS of the aggregated UE DRBs 

Proposal 7-1: the IAB-donor CU provides to the serving IAB-DU the mapping relationship between UE DRB and BH RLC CH, and the mapping relationship between ingress BH RLC CH and egress BH RLC CH. Additionally, the IAB-donor CU can provide the QoS of UE DRBs aggregated in each BH RLC CH to help the admission control at the serving IAB-DU. 

       As mentioned above, the serving IAB-DU has the best knowledge on the resource serving the BH RLC CH. It is possible that the serving IAB-DU makes some change to the mapping relationship. Thus, we propose
Proposal 7-2: the serving IAB-DU can provide the modified mapping relationship to IAB-donor CU. 

3. Whether IAB-donor CU can reject BH RLC CH release request?
In legacy network, if gNB-DU requires releasing an UE DRB, the gNB-CU has to accept. However, IAB network is different, where an UE DRB may be served by multiple BH RLC CHs, i.e., the UE DRB QoS is satisfied by multiple BH RLC CHs. For example, an UE DRB has latency requirement of 10ms, which is satisfied by 2 BH RLC CHs (BH RLC CH1 and BH RLC CH2) and one accessing link (such link is the link between accessing IAB node and the UE). To satisfy such 15ms requirement, IAB-donor CU decides the latency requirements are 5ms, 5ms, 5ms for three links, respectively, as shown in Fig. 3. However, in some cases, the accessing link may not satisfy 5ms requirement due to resource issue. Following the legacy procedure, the serving IAB-DU of such UE DRB will request to release such UE DRB, and IAB-donor CU has to accept it. However, in real case, the IAB-donor CU can adjust the latency requirement for BH RLC CH1 and BH RLC CH2 to 3ms and 3ms, respectively, so the requirement to accessing link becomes 9ms. In this case, the accessing link can accept such UE DRB. Based on this consideration, if the serving IAB-DU requires releasing UE DRB or BH RLC CH, it can provides the admittable QoS, so that the IAB-donor CU to adjust QoS of other BH RLC CHs and then refuse the release request.  

Proposal 8: if the serving IAB-DU requires releasing UE DRB or BH RLC CH, it can provide the admittable QoS information to IAB-donor CU so that IAB-donor CU can adjust the QoS requirements of other links and refuse the release request. 
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Fig. 3 BH RLC CH QoS adjustment example
3 Conclusions
In this contribution, we discuss BH RLC CH configuration, and propose:
Proposal 1: the configuration of RLC/MAC/PHY for a BH RLC CH is determined by serving IAB-DU, which can be included in CellGroupConfig IE. 
Proposal 2: the BH RLC CH configuration procedure is as follows:

·  CU provides DU the BH RLC CH related information 
· DU feeds back the configuration of RLC/MAC/PHY for the BH RLC CH in terms of CellGroupConfig
· CU generates the RRC message, and send it to IAB-MT
Proposal 3: the F1AP messages for BH RLC CH configuration can reuse the messages for UE Context management procedures:

· UE CONTEXT SETUP REQUEST/RESPONSE

· UE CONTEXT MODIFICATION REQUEST/RESPONSE

· UE CONTEXT MODIFCATION REQUIRED/CONFIRM

Proposal 4: the BH RLC CH can be set up/modified/released via adding the following list in corresponding messages:

· BH RLC CH to Be Setup List  (in UE CONTEXT SETUP/MODIFICATION REQUEST)

· BH RLC CH to Be Modified List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH to Be Released List (in UE CONTEXT MODIFICATION REQUEST)

· BH RLC CH Required to be Modified List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Required to be Release List (in UE CONTEXT MODIFICATION REQUIRED)

· BH RLC CH Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)

· BH RLC CH Failed to be Setup List (in UE CONTEXT SETUP/MODIFICATION RESPONSE)

· BH RLC CH Modified List (in UE CONTEXT MODIFICATION RESPONSE/CONFIRM)

· BH RLC CH Failed to be Modified List (in UE CONTEXT MODIFICATION RESPONSE)

Proposal 5: To help generate the configuration of BH RLC CH at the serving IAB-DU, the IAB-donor CU should at least provide BH RLC CH ID, and BH RLC CH QoS for UP data which is defined referring to UE DRB QoS.
Proposal 6-1: the serving IAB-DU has fully information to decide its admittable BH RLC CH QoS.
Proposal 6-2: The serving IAB-DU can provide the admittable BH RLC CH QoS to IAB-donor CU in cases 1) the serving IAB-DU can accept the BH RLC CH with adjusted QoS,  or 2) the serving IAB-DU cannot accept the BH RLC CH

Proposal 7-1: the IAB-donor CU provides to the serving IAB-DU the mapping relationship between UE DRB and BH RLC CH, and the mapping relationship between ingress BH RLC CH and egress BH RLC CH. Additionally, the IAB-donor CU can provide the QoS of UE DRBs aggregated in each BH RLC CH to help the admission control at the serving IAB-DU. 

Proposal 7-2: the serving IAB-DU can provide the modified mapping relationship to IAB-donor CU. 

Proposal 8: if the serving IAB-DU requires releasing UE DRB or BH RLC CH,  it can provide the admittable QoS information to IAB-donor CU so that IAB-donor CU can adjust the QoS requirements of other links and refuse the release request. 
The corresponding TP is given in [2]. 
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