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Introduction
During RAN2#105 meeting, BH RLC channel configuration was discussed and the following agreements were reached. 

	R2 assumes that Donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the Donor. 

R2 assumes that a separate BH RLC channel should be setup for each UE DRB with one-to-one bearer mapping. 

R2 assumes that for 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 UE DRB (e.g. if the BH RLC Channel supports the required UE DRB QoS).


In this contribution, we will discuss more details on how to support the BH RLC channel configuration and how to ensure flow QoS across multiple hops.
Discussion
When UE DRB with one-to-one bearer mapping is setup/modified/released, the BH RLC channel should be setup/modified/released on intermediate IAB nodes correspondingly. However, when UE DRB with many-to-one bearer mapping is setup/modified/released, IAB donor CU needs to determine whether existing BH RLC channel could be reused/modified/released or new BH RLC channel should be setup. To be specific, for each intermediate IAB node along the data forwarding path of UE DRB, IAB donor CU may check as follows:

For UE DRB with GBR QoS flows, IAB donor CU may check if the intermediate IAB node has already configured with BH RLC channel associated with GBR QoS flows and with similar 5QI and priority, etc. If yes, IAB donor CU may first try to modify the MFBR and GFBR configuration associated with the BH RLC channel. Otherwise, the IAB donor CU may determine to request the intermediate node to setup new BH RLC channel to meet the QoS requirement of UE DRB. 
For UE DRB with non-GBR QoS flow, IAB donor CU may check if the intermediate node has already configured with BH RLC channel associated with non-GBR QoS flows and with similar 5QI and priority, etc. If yes, IAB donor CU may firstly try to reuse the BH RLC channel. Otherwise, the IAB donor CU may determine to request the intermediate node to setup new BH RLC channel to meet the QoS requirement of UE DRB. 
Once IAB donor CU decides the BH RLC channels change, IAB donor CU may transmit the BH RLC channel setup/modify request message via F1-C to IAB donor DU as well as each impacted intermediate IAB node. In addition, the  IAB donor DU/intermediate IAB node DU may transmit the RRCReconfiguration message to downstream IAB node MT to setup/modify the corresponding BH RLC channels. 

Proposal 1: When UE DRB with one-to-one bearer mapping is setup/modified/released, the BH RLC channel should be setup/modified/released on intermediate IAB nodes correspondingly.

Proposal 2: When UE DRB with many-to-one bearer mapping is setup/modified/released, IAB donor CU needs to determine whether existing BH RLC channel could be reused/modified/released or new BH RLC channel should be setup based on the QoS requirement. 

Proposal 3: IAB donor CU may transmit the F1AP message to IAB node DU to configure the BH RLC channels. Meanwhile, IAB donor may transmit the RRC message to IAB node MT to configure the BH RLC channels.  
According to current specification TS 38.473, CU may transmit both the UE bearer level QoS and QoS flow level QoS information to DU during UE context setup/modify. And DU feedback the list of DRBs successful or failed to setup or modify. When it comes to IAB network, it is not clear if the BH RLC channel setup/modify request should include BH RLC channel level QoS, UE bearer level QoS, or QoS flow level QoS information. 
For BH RLC channel used for one-to-one mapping, it is natural to reuse the UE bearer level QoS as BH RLC channel QoS. For BH RLC channel used for many-to-one mapping, multiple UE DRBs might be multiplexed on it. IAB donor CU should at least include the BH RLC channel level QoS which indicate the aggregated QoS requirement of multiplexed UE DRBs in the BH RLC channel setup/modify request message. If fine-grained admission control is expected, it would be better to further include the UE bearer level QoS and even QoS flow level QoS parameter. Correspondingly, the IAB DU might feedback which UE bearer/QoS flow could not be supported to IAB donor CU. In this way, the requested BH RLC channel could be successfully setup/modified with only certain UE bearer/QoS flows accepted. However, this fine-grained QoS management requires more F1-AP configuration signalling since the IAB DU should be informed of every UE bearer/QoS flow change multiplexed on this BH RLC channel.

Proposal 4: For BH RLC channel used for one-to-one mapping, it is natural to reuse the UE bearer level QoS as BH RLC channel QoS and deliver it to IAB node DU. 

Proposal 5: For BH RLC channel used for many-to-one mapping, at least the BH RLC channel level QoS which indicate the aggregated QoS requirement of multiplexed UE DRBs should be delivered to IAB node DU.
Proposal 6: It is FFS if UE bearer level QoS, and or QoS flow level QoS information should be delivered to IAB node DU during the many-to-one BH RLC channel setup/modify procedure.

During the BH RLC channel setup/modify procedure, not all the intermediate IAB node could successfully setup/modify the corresponding BH RLC channel requested by IAB donor CU. Some intermediate IAB nodes might accept the BH RLC channel setup/modify request related to a specific UE bearer, and other intermediate nodes might fail to accept the BH RLC channel setup/modify request related to the same UE bearer. In this case, the data packet from the UE bearer could not be forwarded to donor CU. Based on this observation, it is suggested to enhance the BH RLC channel setup/modify procedure between DU and CU. For example, IAB donor CU firstly inquires each intermediate IAB node and access IAB node about the UE DRBs/QoS flows that could be supported and wait for the response as shown in Figure 1. Then IAB donor CU configures the BH RLC channels to support the UE DRBs/QoS flows that could be accepted by all the intermediate IAB node and access IAB node.  

Observation 1: Not all the intermediate IAB nodes could successfully setup/modify the BL RLC channel to support a given UE DRB. 

Proposal 7: Donor CU should first check if all the intermediate IAB node DUs along the data forwarding path could accept the UE DRB/QoS flows requested from NGC and then configures the BH RLC channels to support the UE DRBs/QoS flows accepted by all the intermediate IAB node and access IAB node.     
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Figure 1 Signaling procedure for BH RLC channel setup/modification
Conclusion
In this contribution, we discussed how to support the BH RLC channel configuration and how to ensure flow QoS across multiple hops. And we have the following observations and proposals:

Proposal 1: When UE DRB with one-to-one bearer mapping is setup/modified/released, the BH RLC channel should be setup/modified/released on intermediate IAB nodes correspondingly.

Proposal 2: When UE DRB with many-to-one bearer mapping is setup/modified/released, IAB donor CU needs to determine whether existing BH RLC channel could be reused/modified/released or new BH RLC channel should be setup based on the QoS requirement.

Proposal 3: IAB donor CU may transmit the F1AP message to IAB node DU to configure the BH RLC channels. Meanwhile, IAB donor may transmit the RRC message to IAB node MT to configure the BH RLC channels. 
Proposal 4: For BH RLC channel used for one-to-one mapping, it is natural to reuse the UE bearer level QoS as BH RLC channel QoS and deliver it to IAB node DU. 

Proposal 5: For BH RLC channel used for many-to-one mapping, at least the BH RLC channel level QoS which indicate the aggregated QoS requirement of multiplexed UE DRBs should be delivered to IAB node DU.
Proposal 6: It is FFS if UE bearer level QoS, and or QoS flow level QoS information should be delivered to IAB node DU during the many-to-one BH RLC channel setup/modify procedure.

Observation 1: Not all the intermediate IAB nodes could successfully setup/modify the BL RLC channel to support a given UE DRB. 

Proposal 7: Donor CU should first check if all the intermediate IAB node DUs along the data forwarding path could accept the UE DRB/QoS flows requested from NGC and then configures the BH RLC channels to support the UE DRBs/QoS flows accepted by all the intermediate IAB node and access IAB node.     
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