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1 Introduction
In last meeting, RAN2 and RAN3 have made the following agreements on bearer mapping in IAB. 
Agreements from RAN2#107 in [1]:
· The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel.
· Egress BH RLC channel determined by other means in intermediate IAB node, e.g. BAP header QoS or BAP header bearer information is not applied when the above agreement is applied. 
· R2 assumes to support prioritization and separate BH RLC channel between non UE-associated signaling and UE-associated signaling, impact FFS. 
· We support per SRB bearer type mapping to BH RLC channel (both UL and DL), if feasible from R3 perspective, i.e. this would require separate SCTP stream per SRB bearer type
Agreements from RAN3#105 in [2]:
· UL: We need to configure mapping between F1-U, F1-C, and non-F1 traffic, and BH RLC channel+BAP routing identifier ID; this may apply to OAM traffic, up to implementation.
· On the DL, the IAB-donor DU is configurable with mappings that allow to derive BH RLC channel from IP header information for F1-U, F1-C and non-F1 traffic.
· The IAB-donor DU is configurable with a mapping between IPv6 Flow Label, DS information and Destination IP address to the BH RLC channel, where any of these three IP header fields are optional in the mapping. 
· The configuration of the DL F1-U GTP-U tunnel information on the CU-UP is extended to optionally include IPv6 Flow Label and/or DS information.
· It is FFS to what extent the configuration of the DL X2-U and Xn-U GTP-U tunnel information on the MN is extended to optionally include IPv6 Flow Label and/or DS information.
In this contribution, we continue to discuss the remaining issues on bearer mapping in IAB. 
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]Bearer mapping for user plane
For UL mapping at access IAB node 
As mentioned above, RAN3 has already agreed that flow label together with IAB node IP address can be used by donor DU for 1:1 mapping in [1]. However, IP address is not required for UL bearer mapping. Therefore, a unified mapping mechanism cannot be used at access IAB node for UL and at the donor DU for DL. 
Considering access IAB node can identify UE bearers by GTP-TEID, so it can directly map the UL packet associated with this GTP-TEID into corresponding BH RLC channel by the configured mapping rules from donor CU. Therefore, using DSCP/flow label as intermediate step seems no necessary. Similar to UP, the same principle should be adopted for CP. 
Proposal 1: No need to use DSCP/flow label as the intermediate step, for both CP and UP, at access IAB node for upstream bearer mapping. 

For DL mapping at donor DU
In RAN3#104 meeting, it was agreed that the DL bearer mapping at donor DU should be based on flow label for 1:1 mapping and DSCP/flow label for N:1 mapping, and both DSCP-based and flow label-based mapping may coexist in the same network. If both DSCP filed and flow label field are existed in IPv6 packet header, there is one issue that how does donor DU know which field(s) in IP packet header is used for the DL bearer mapping. 
The above mentioned issue has been discussed in RAN3#105 meeting, and has the agreement that “The IAB-donor DU is configurable with a mapping between IPv6 Flow Label, DS information and Destination IP address to the BH RLC channel, where any of these three IP header fields are optional in the mapping”. 
Observation 1: RAN3 agreed that donor CU configures the mapping rules from multiple optional fields, including the destination IP address, flow label and DSCP, to each BH RLC channel, at donor DU for downstream bearer mapping.  
The configuration of optional fields may result potential conflicts if a packet matches multiple mappings. Considering the bearer mapping is determined by donor CU, so donor CU should avoid conflicting configuration of a packet matches multiple mappings.
Observation 2: Donor CU implementation could avoid any conflict configuration case where a packet matches multiple mappings. 

Bearer mapping for control plane
In last RAN3 meeting, it has agreed that access IAB node is configurable with UL mapping between F1-C and BH RLC channel, and donor DU is configurable with the DL mapping that allow to derive BH RLC channel from IP header information for F1-C. 
In addition, in last meeting, RAN2 also has agreed to support prioritization and separate BH RLC channel between different types of F1-C message, and to support per SRB bearer type mapping to BH RLC channel when RAN3 confirms separate SCTP stream per SRB bearer type is supported in Rel-16. Therefore, most of issues on bearer mapping for control plane have been discussed and have the conclusions, except for the following issue. 
Necessity of differentiation about UEs for CP transmission
For a given IAB node, it can provide access service to normal UEs and other IAB nodes. Considering that the RRC message of an IAB node MT or the F1AP message of IAB node’s parent DU may contains configuration about how to provide forwarding service to UEs and descendant IAB nodes (e.g. BH RLC channels configuration, bearer mapping rules, routing rules, etc.), those IAB node MT related CP signaling should be prioritized when compared with normal UE related CP signaling. Thus, it is reasonable for the IAB network to provide differentiated service to different UE’s control signaling, at least, the IAB MT should be treated with high priority.
Proposal 2: Normal UE and IAB node MT should be differentiated for control signaling transmission.

Bearer mapping for non-F1 traffic
Currently, the bearer mapping discussed in the standard mainly focuses on F1-U for user plane and F1-C for control plane. However, in addition to F1-U and F1-C, some non-F1 traffic also need to be transmitted over the backhaul links, e.g. some control traffic at SCTP layer or IPsec layer between access IAB node and donor CU.  
From the perspective of protocol stack, both SCTP layer and IPsec layer are located below F1AP layer, so these control traffic at SCTP/IPsec layer (e.g. SCTP heartbeat packet, signaling for SCTP association establishment, as well as signaling for IPsec establishment) are not associated with any F1-C message type. Therefore, the existing bearer mapping based on F1-C message type is not applicable for these control traffic. 
Observation 3: Some control traffic at SCTP/IPsec layer are not F1-C message, and are not associated with any F1-C message type, e.g. SCTP heartbeat packet, signaling for SCTP association establishment, and signaling for IPsec establishment.
For DL mapping at donor DU:
In downlink, DSCP/flow label based mapping is used at donor DU. Therefore, for non-F1 traffic mapping, there are the following possibilities.
· If non-F1 traffic are assigned the same DSCP/flow label as F1-U or F1-C by donor CU, the same BH RLC channels are shared by non-F1 traffic with F1-U or F1-C.
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C by donor CU, separate BH RLC channels established for non-F1 traffic are used, when donor DU is configurable with the mapping from DSCP/flow label to BH RLC channel. 
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C message by donor CU, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, when donor DU is not configurable with the mapping from DSCP/flow label to BH RLC channel.
That is to say, the DL mapping for non-F1 traffic at donor DU relies on donor CU implementation on how to assign the DSCP/flow for non-F1 traffic, which has no extra standard impact.
Observation 4: The DL mapping for non-F1 traffic at donor DU relies on donor CU implementation, including the following possibilities:
· If non-F1 traffic are assigned the same DSCP/flow label as F1-U or F1-C by donor CU, the same BH RLC channels are shared by non-F1 traffic with F1-U or F1-C.
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C by donor CU, separate BH RLC channels established for non-F1 traffic are used, when donor DU is configurable with the mapping from DSCP/flow label to BH RLC channel. 
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C message by donor CU, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, when donor DU is not configurable with the mapping from DSCP/flow label to BH RLC channel.

For UL mapping at access IAB node:
In uplink, access IAB node can distinguish non-F1 traffic from F1-U and F1-C directly. There are also two possibilities for non-F1 traffic mapping at access IAB node. 
· Access IAB node is configured the mapping from non-F1 traffic to BH RLC channel by donor CU. In this case, extra non-F1 traffic type should be new defined. 
· Access IAB node is not configurable with the mapping from non-F1 traffic to BH RLC channel. In this case, similar to DL mapping, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, which depends on access IAB node implementation. 
That is to say, the UL mapping for non-F1 traffic at access IAB node can be based on the mapping configuration by donor CU, and can also be relies on the implementation. 
Observation 5: The UL mapping for non-F1 traffic at access IAB node includes the following possibilities:
· If access IAB node is configured the mapping from non-F1 traffic to BH RLC channel by donor CU, “non-F1” should be defined a new message type, in addition to the “UE associated F1AP” and “non-UE associated F1AP”. 
· If access IAB node is not configurable with the mapping from non-F1 traffic to BH RLC channel, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, which depends on access IAB node implementation. 
Based on the above analysis, we propose that:
Proposal 3: RAN2 discusses whether bearer mapping for non-F1 traffic should be configured or up to the implementation. 
Proposal 4: RAN2 considers the bearer mapping configuration for non-F1 traffic based on message type for upstream and based on DSCP/Flow label for downstream.
3 Conclusion
This paper mainly discuss the remaining issues on bearer mapping. Based on the above discussion, we have the following observations and proposals:
Observation 1: RAN3 agreed that donor CU configures the mapping rules from multiple optional fields, including the destination IP address, flow label and DSCP, to each BH RLC channel, at donor DU for downstream bearer mapping.  
Observation 2: Donor CU implementation could avoid any conflict configuration case where a packet matches multiple mappings. 
Observation 3: Some control traffic at SCTP/IPsec layer are not F1-C message, and are not associated with any F1-C message type, e.g. SCTP heartbeat packet, signaling for SCTP association establishment, and signaling for IPsec establishment.
Observation 4: The DL mapping for non-F1 traffic at donor DU relies on donor CU implementation, including the following possibilities:
· If non-F1 traffic are assigned the same DSCP/flow label as F1-U or F1-C by donor CU, the same BH RLC channels are shared by non-F1 traffic with F1-U or F1-C.
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C by donor CU, separate BH RLC channels established for non-F1 traffic are used, when donor DU is configurable with the mapping from DSCP/flow label to BH RLC channel. 
· If non-F1 traffic are assigned the different DSCP/flow label as F1-U or F1-C message by donor CU, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, when donor DU is not configurable with the mapping from DSCP/flow label to BH RLC channel.
Observation 5: The UL mapping for non-F1 traffic at access IAB node includes the following possibilities:
· If access IAB node is configured the mapping from non-F1 traffic to BH RLC channel by donor CU, “non-F1” should be defined a new message type, in addition to the “UE associated F1AP” and “non-UE associated F1AP”. 
· [bookmark: _GoBack]If access IAB node is not configurable with the mapping from non-F1 traffic to BH RLC channel, any established BH RLC channels or default BH RLC channels can be used by non-F1 traffic, which depends on access IAB node implementation. 
Proposal 1: No need to use DSCP/flow label as the intermediate step, for both CP and UP, at access IAB node for upstream bearer mapping. 
Proposal 2: Normal UE and IAB node MT should be differentiated for control signaling transmission.
Proposal 3: RAN2 discusses whether bearer mapping for non-F1 traffic should be configured or up to the implementation. 
Proposal 4: RAN2 considers the bearer mapping configuration for non-F1 traffic based on message type for upstream and based on DSCP/Flow label for downstream.
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