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Introduction
At RAN2#107 it was concluded that the IAB-DU and IAB-MT each has a separated BAP entity, where the IAB-DU BAP entity responsible for Tx/Rx towards child node(s) is configured via F1-AP while the IAB-MT BAP entity responsible for Tx/Rx towards parent nodes is configured via RRC. Furthermore, RAN2 also agreed that the transmitting BAP entity is responsible for routing and bearer mapping of SDUs received from upper layers. 
Similar, at RAN3#105 it was agreed that the IAB-donor CU configures the IAB node with mappings between UL F1 and non-F1 traffic originated at the IAB node, and the appropriate BAP routing ID and BH RLC channel, with a separate mapping:
· For each F1-U GTP-U tunnel,
· For non-UE associated F1AP messages,
· For UE-associated F1AP messages of each UE.
Moreover, it was agreed that multiple mappings can contain the same BH RLC channel, where the mapping for non-F1 traffic and Stage-3 details are FFS. 
This paper proposes a way forward on the UL BH RLC mapping for the issue.
The ground principles for UL traffic mapping at access node
The mapping in intermediate IAB node(s) based on ingress bearers is assumed to be easy to support (e.g. based on Logical Channel ID). The main problem is how to configure the mapping of F1-C, F1-U and other traffic at the access IAB node. The stage-3 details of UL traffic mapping at access IAB node are still under discussion. Nevertheless, it is already clear that any agreed solution shall abide to two ground principles.
First, the solution shall enable mapping of all types of traffic, i.e., F1-U, F1-C and OAM traffic. The second principle is that the benefits of N:1 bearer mapping shall be retained. In general, the key advantage of supporting N:1 mapping of traffic to BH RLC channels is that the amount of corresponding control signaling is significantly reduced by avoiding the need to configure mapping to BH RLC channel each time a new UE bearer is added. While the current RAN3 agreements ensure that this is fulfilled for DL traffic, it is necessary to ensure the benefits of N:1 mapping for UL traffic mapping as well. In other words, it is essential that the UL mapping solution avoids the need to invoke control signaling every time a new UE bearer is added.
Observation 1: The main benefit of N:1 bearer mapping is that control signaling for mapping to BH RLC is not required each time a new UE bearer is set up.
Proposal 1: Any agreed solution for UL traffic mapping at IAB node shall:
· Enable mapping of both F1 and non-F1 traffic.
· Ensure that the advantages of N:1 mapping are retained, i.e. avoid the need to invoke control signaling every time a new UE bearer is added. 
Direct mapping between GTP TEID and BH RLC channel
One option for UL mapping signaling is to, when the BH RLC channel is set up, define explicit traffic types e.g. F1-C, OAM, F1-U, “other”, … to indicate which traffic should be mapped on each channel. The problems with this direct mapping are at least the following:
· In some cases, the operator may want several types of traffic to share the same BH RLC channel, making the signaling more complex, e.g. requiring a list of lists to be signalled.
· The GTP TEID is a dynamic parameter, meaning that when a new UE bearer is added, we would need to signal a new mapping to the BAP entity of the MT (responsible for UL mapping), between this bearer and the BH RLC channel, even if the UE bearers should be mapped on an already existing BH RLC channel. This would break the second ground principle discussed above.
· The solution is not future-proof since all traffic types need to be explicitly specified in the configuration, making it difficult for the operator to add new traffic types in the future. 
· Since DSCP/FL-based BH RLC channel mapping has already been agreed for DL UP traffic, it does not seem reasonable to adopt a completely different approach (i.e., GTP TEID-based) for UL.
Observation 2: Direct mapping from different traffic types e.g. F1-C, OAM, F1-U, “other”, … to BH RLC channels in the access IAB nodes has at least the following issues:
· It complicates the signaling, which may require to signal a list of lists in case multiple traffic types share the same BH RLC channel.
· Direct mapping requires signaling for each new UE bearer, including those that are N:1 mapped to BH RLC channels. This negates the purpose of N:1 bearer mapping.
· Direct mapping requires specifying of all traffic types, making it difficult for the operator to add new traffic types in the future.
· Since DSCP/FL-based BH RLC channel mapping has already been agreed for DL UP traffic, it seems unreasonable to adopt a completely different approach (i.e., GTP TEID-based) for UL.
Two-step UL traffic mapping at access node
To avoid the problems discussed above, it is proposed to introduce an intermediate step, where the traffic is first mapped to an intermediate identifier (e.g., DSCP/flow label) based on F1-C signaling and/or OAM at the DU side and then the RRC only need to configure the mapping from the intermediate identifiers to BH RLC channel(s). This solution would be aligned with the RAN3 agreement on DL mapping in the IAB-donor DU. 
See an example below where “Pn” denotes the intermediate identifier:
	First mapping:
	RRC configuration:

	
OAM configuration:
F1-C (Non-UE associated) => P1
F1-C (UE associated) => P2
OAM => P3
F1-U 5QI =1 (voice) or LTE QCI = 1 => P4
F1-U 5QI = 3 (gaming) => P5
F1-U 5QI = 66 (non-critical PTT) => P5
F1-U 5QI = 8 or LTE QCI = 6 (TCP) => P6
F1-U 5QI = 213 (Operator defined) => P7

F1-AP configuration (at bearer setup):
F1-U GTP TEID = 4711 => P8
	

P1 => BH RLC channel 1
P2 => BH RLC channel 2
P3 => BH RLC channel 3
P4 => BH RLC channel 4

P5 => BH RLC channel 5
P6 => BH RLC channel 6
P7 => BH RLC channel 7


P8 => BH RLC channel 8



The advantages of the above approach are the following:
· In case a new UE bearer is added that uses 5QI that can be mapped on an existing BH RLC channel there is no need to perform any RRC signaling.
· It is possible to support backhauling of LTE traffic or any other traffic to different BH RLC channels based on operator configuration.
· The operator could support mapping for operator-defined 5QIs. 
· The solution still makes it possible to support 1:1 mapping by configuring the parameter using F1-AP signaling (as shown in the table above).
In principle, any intermediate parameter could be used for this. However, given RAN3 agreements for the IAB-donor DU to map to BH RLC channels based on DSCP/flow labels, it is proposed to use this also for UL mapping in the IAB node. 
Observation 3: Using the 2-step mapping for UL traffic in the IAB node has several advantages:
· It allows the operator to backhaul new traffic types in the future and map this traffic to BH RLC channel(s) without going through 3GPP standardization.
· It supports all traffic types F1-C, F1-U (both 1:1 and N:1 mapping), OAM, LTE backhauling, …
· It avoids RRC signaling (causing latency) in case a new UE bearer is added which can be mapped to an existing BH RLC channel.
Proposal 2: It is proposed to introduce 2-step mapping for UL traffic in access IAB node(s) as follows:
· In the first step, traffic is mapped to DSCP/flow labels based on OAM configuration or F1-AP signaling (for RAN3 to specify).
· In the second step, the DSCP/flow labels are mapped to BH RLC channels based on RRC configuration (for RAN2 to specify).
The RAN2 standardization impact of the 2-step mapping is only to signal on RRC level which Flow Label / DSCP should be mapped to which BH RLC channel(s). This can be done as part of the BH RLC channel configuration.
Proposal 3: Each BH RLC channel should be configured either with a Flow Label or with one or more DSCPs to support UL BH RLC channel packet mapping.
Conclusion
In this contribution we discuss UL traffic mapping at access IAB node. We observe the following:
Observation 1: The main benefit of N:1 bearer mapping is that control signaling for mapping to BH RLC is not required each time a new UE bearer is set up.
Observation 2: Direct mapping from different traffic types e.g. F1-C, OAM, F1-U, “other”, … to BH RLC channels in the access IAB nodes has at least the following issues:
· It complicates the signaling, which may require to signal a list of lists in case multiple traffic types share the same BH RLC channel.
· Direct mapping requires signaling for each new UE bearer, including those that are N:1 mapped to BH RLC channels. This negates the purpose of N:1 bearer mapping.
· Direct mapping requires specifying of all traffic types, making it difficult for the operator to add new traffic types in the future.
· Since DSCP/FL-based BH RLC channel mapping has already been agreed for DL UP traffic, it seems unreasonable to adopt a completely different approach (i.e., GTP TEID-based) for UL.
Observation 3: Using the 2-step mapping for UL traffic in the IAB node has several advantages:
· It allows the operator to backhaul new traffic types in the future and map this traffic to BH RLC channels without going through 3GPP standardization.
· It supports all traffic types F1-C, F1-U (both 1:1 and N:1 mapping), OAM, LTE backhauling, …
· It avoids RRC signaling (causing latency) in case a new UE bearer is added which can be mapped to an existing BH RLC channel.
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Based on the discussion in the previous sections we propose the following: 
Proposal 1: Any agreed solution for UL traffic mapping at IAB node shall:
· Enable mapping of both F1 and non-F1 traffic.
· Ensure that the advantages of N:1 mapping are retained, i.e. avoid the need to invoke control signaling every time a new UE bearer is added. 
Proposal 2: It is proposed to introduce 2-step mapping for UL traffic in access IAB node as follows:
· In the first step, traffic is mapped to DSCP/flow labels based on OAM configuration or F1-AP signaling (for RAN3 to specify).
· In the second step, the DSCP/flow labels are mapped to BH RLC channels based on RRC configuration (for RAN2 to specify).
Proposal 3: Each BH RLC channel should be configured either with a Flow Label or with one or more DSCPs to support UL BH RLC channel packet mapping.
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