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Background
At the RAN3#104 meeting, the N:1 backhaul (BH) bearer mapping in IAB was discussed. In that respect, this paper explains why DSCP should be used for bearer mapping and proposes a conclusion to the issue. 
The accompanying TPs to IAB BL CR for TS 38.473 for flow label assignment to DRBs and the corresponding E1AP CR are presented in R3-195628 and R3-195627, respectively.
Discussion
At the RAN3#104 meeting it was agreed to adopt IPv6 flow labels to enable the case of 1:1 bearer mapping. In earlier discussions, the common understanding among the companies was that the existing DSCP field size is sufficient to enable N:1 bearer mapping, which is the mainstream IAB bearer mapping case. 
During the discussions on the IAB protocol stack at the beginning of the WI, some companies insisted that IAB should also be deployable in IPv4 networks. The DSCP field is present in both v6 and v4 versions of the IP protocol, while the flow label exists only in IPv6. Therefore, using DSCP for N:1 mapping will enable operators to deploy IAB even if they have only IPv4 in some parts of their networks. 
Conclusion 1: The use of DSCP for bearer mapping would make it possible to support IAB in networks using the IPv4 for F1 transport (for which only DSCP is available).
The DSCP is designed for QoS differentiation, which is exactly what is intended with N:1 mapping, where several flows are treated similarly. On the other hand, the original purpose of flow label is to uniquely identify a flow, which is necessary for 1:1 mapping, but not for N:1 mapping.
Conclusion 2: The DSCP is designed for QoS differentiation, which is exactly what is intended with N:1 mapping, where several flows are treated similarly. On the other hand, the original purpose of flow label is to uniquely identify a flow, which is necessary for 1:1 mapping, but not for N:1 mapping.
DSCP-based mapping is currently used for providing QoS mapping in conventional CU-DU split architecture, where the CU marks the DL packets and the DU marks the UL packets. As such, it would be more straightforward from the operational perspective to apply the same approach N:1 bearer mapping in IAB networks. 
Conclusion 3: DSCP is already used in legacy networks, where CU marks DL packets and DU marks the UL packets with a DSCP (i.e. the functionality is already available). Allowing DSCP for N:1 marking would enable a unified approach for both legacy DUs and IAB-nodes.
One concern expressed by the opponents of the use of DSCP was related to multivendor interoperability, where CU and DU are using different configuration options (i.e. one uses DSCP and the other one uses flow labels). However, the current version of TS 38.474 states the following in clause 5.4: 
‘The mapping between traffic categories and Diffserv code points shall be configurable by O&M based on 5G QoS Class Identifier (5CI) Characteristics and other NG-RAN traffic parameters. Traffic categories are implementation-specific and may be determined from the application parameters.’   
This means that the DU can be configured to map the UP traffic to the DSCP, based on operator configuration and there is no obvious reason not to apply the same principle to IAB. For instance, in the DL, the Donor DU can be configured to map DL packets to backhaul channels based on the 5QI, where the mapping between DSCP and QoS information (e.g. 5QI) is preconfigured at the Donor DU. Therefore, there is no need to introduce F1-AP signalling to communicate the mapping for DSCP from the Donor CU to the Donor DU. 
It should be noted that in IPv6 networks, the mapping table at Donor DU will contain both DSCP and flow label fields for every mapping table entry. If the incoming DL packet has a flow label value that is already present in the mapping table, the Donor DU will map the packet to the BH RLC channel associated with the flow label. Otherwise, the mapping will be done based on the DSCP value in the packet.
Conclusion 4: There is no issue with interoperability if the use of DSCP is allowed because, as stated in clause 5.4 of TS 38.474, the mapping between traffic categories and DSCPs is configurable by O&M.
Conclusion 5: The mapping table at Donor DU will contain both DSCP and flow label fields for every mapping table entry. By checking whether the flow label from an incoming DL packet already exists in the mapping table, the Donor DU may infer whether the flow label or the DSCP is used for bearer mapping of the packet.

From the above discussion it follows that the DSCP is the best way to map N:1 bearers. However, having in mind that some companies tend to prefer the use of flow labels, it seems highly reasonable to allow that both the DSCP- and flow label-based alternative for bearer mapping can be flexibly configured.
Proposal 1: RAN3 to agree that both DSCP and flow labels are used to support bearer mapping, where an operator can decide which configuration option to use.
Proposal 2: Agree the accompanying TPs to IAB BL CR for TS 38.473 for flow label assignment to DRBs and the corresponding E1AP CR are presented in R3-195628 and R3-195627, respectively.
Conclusion
In this paper we explain why DSCP should be used for bearer mapping in IAB. The following conclusions were drawn:
Conclusion 1: The use of DSCP for bearer mapping would make it possible to support IAB in networks using the IPv4 for F1 transport (for which only DSCP is available).
Conclusion 2: The DSCP is designed for QoS differentiation, which is exactly what is intended with N:1 mapping, where several flows are treated similarly. On the other hand, the original purpose of flow label is to uniquely identify a flow, which is necessary for 1:1 mapping, but not for N:1 mapping.
Conclusion 3: DSCP is already used in legacy networks, where CU marks DL packets and DU marks the UL packets with a DSCP (i.e. the functionality is already available). Allowing DSCP for N:1 marking would enable a unified approach for both legacy DUs and IAB-nodes.
Conclusion 4: There is no issue with interoperability if the use of DSCP is allowed because, as stated in clause 5.4 of TS 38.474, the mapping between traffic categories and DSCPs is configurable by O&M.
Conclusion 5: The mapping table at Donor DU will contain both DSCP and flow label fields for every mapping table entry. By checking whether the flow label from an incoming DL packet already exists in the mapping table, the Donor DU may infer whether the flow label or the DSCP is used for bearer mapping of the packet.

Based on the conclusions, the following is proposed:
Proposal 1: RAN3 to agree that both DSCP and flow labels are used to support bearer mapping, where an operator can decide which configuration option to use.
Proposal 2: Agree the accompanying TPs to IAB BL CR for TS 38.473 for flow label assignment to DRBs and the corresponding E1AP CR are presented in R3-195628 and R3-195627, respectively.
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