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1 Introduction
The topic on bearer mapping in IAB was discussed in both last RAN2 and RAN3 meetings, and some agreements were achieved. In RAN2, the following agreements on bearer mapping in IAB were achieved in [1]:
Confirm that the intention is to support 1-to-1 and 1-to-N bearer mapping, for UE bearers, at least for UP. 
For user plane, The UL mapping in the IAB access node to BH RLC channels should be based on the knowledge about UE bearers (identified with GTP TEID) 
For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.
FFS if the mapping should also consider DSCP/Flow labels (e.g. as an intermediate step).
Observation: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel. 
FFS: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel could also take into account some ID(s) (from Adaptation Layer). 
The above two Bullets are applicable for all types of traffic (e.g. UP, CP, OAM).
In RAN3, the agreements on bearer mapping in IAB were as below [2]:
· For 1:1 mapping, the use of GTP tunnel ID to identify a DRB between donor CU and donor DU is confirmed.
· WA: adopt IPv6 flow labels for 1:1 mapping; FFS whether to also use DSCP.
· ask RAN2 to confirm above assumption; if RAN2 confirms, it seems we can turn WA into agreement.
In this contribution, we will continue to discuss the remaining issues on bearer mapping. 
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]2.1 Bearer mapping at the Donor DU for DL
Considering that donor DU is responsible for mapping downlink packets to the backhaul (BH) RLC channel towards its child node, a feasible way to support both 1:1 and N:1 bearer mapping should be designed. Since the IP based connection is established between donor DU and CU over wired link, donor DU can do bearer mapping based on the QoS related information carried in the IP header of an ingress DL packet, according to some pre-configured mapping rules between the QoS related information and the BH RLC channels. The mentioned QoS related information may be the DSCP field for IPv4, or the Flow label field for IPv6. Such mapping method is suit for N:1 bearer mapping case. 
For the 1:1 bearer mapping case, the donor DU should be provided with enough information about UE bearer from an ingress DL packet. However, neither the DSCP (8 bits) nor the Flow label (20 bits, only suit for IPv6) is enough to indicate a unique UE bearer in the serving area of an IAB donor, since at least 22 bits is needed even for identifying a unique UE bearer in one cell (16 bits C-RNTI+6 bits LCID).  
Observation 1: At least 22bits are needed to uniquely identify the UE bearers within a certain access IAB node, at donor DU, for downstream 1:1 bearer mapping.
Observation 2: The donor DU can do DL bearer mapping according to the mapping rules between the DSCP/flow label and the BH RLC channel, such solution is suit for N:1 bearer mapping but not 1:1 bearer mapping, due to that neither the DSCP nor the flow label has enough length to indicate a unique UE bearer.
Proposal 1: DSCP/flow label based bearer mapping is not enough to supported unified design, at the donor DU.
[bookmark: OLE_LINK941][bookmark: OLE_LINK942]2.2 Bearer mapping at the intermediate IAB node for UL/DL
Intermediate IAB node maintains two different wireless interfaces towards its parent node and child node separately, thus each intermediate IAB node should do bearer mapping for both the uplink and the downlink transmission. In last RAN2 meeting, it was agreed that “the UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel”. However, whether 1:1/1:N/N:1 bearer mapping between ingress BH RLC channel and egress BH RLC channel can be used by the intermediate IAB node is still FFS.
From the perspective of implementation, it is very straightforward that 1:1 mapping from ingress BH RLC channel to egress BH RLC channel is supported at the intermediate IAB node. For N:1 mapping from ingress BH RLC channel to egress BH RLC channel, it should also be supported at the intermediate IAB node, since the main use cases of N:1 mapping include:
1) Finer granularity of QoS treatments can be provided by the ingress BH RLC channels at the previous hop link, compared to the egress BH RLC channel at the next hop link. 
· In this case, the data from different ingress BH RLC channels of the same destination IAB node has the same next hop. Therefore, the intermediate node may aggregate these data into the same egress BH RLC channel, due to the factors such as poor link quality or less available LCID for the BH RLC channel, at the next hop link.
2) It is purely donor implementation to use N:1 mapping, in case of equal QoS provisions between the previous hop and the next hop. 
· Taking the upstream as an example, since the topology are naturally aggregated, the data with the similar QoS requirements from different child nodes may be aggregated into the same egress BH RLC channel at the next hop link. It is not mandatory to aggregate the similar traffics, in case of equal QoS provisions between the previous hop and the next hop. However, it should be allowed as the implementation of donor configuration.
Observation 3: The use cases of N:1 ingress BH RLC channel to egress BH RLC channel mapping at the intermediate node mainly include:
1) Finer granularity of QoS treatments can be provided by the ingress BH RLC channels at the previous hop link, compared to the egress BH RLC channel at the next hop link. 
2) It is purely donor implementation to use N:1 mapping, in case of equal QoS provisions between the previous hop and the next hop. 
Observation 4: It is very straightforward that both 1:1 and N:1 mapping from ingress BH RLC channel to egress BH RLC channel are supported at the intermediate node.
Similarly, finer granularity of QoS treatments can also be provided by the egress BH RLC channels at the next hop link, compared to the ingress BH RLC channel at the upper hop link. Therefore, 1:N mapping from ingress BH RLC channel to egress BH RLC channel should also be supported.
Take the DL as an example, two UE bearers with the same destination IAB node are aggregated on the same BH RLC channel at the hop #2, due to similar QoS requirements. At the next hop #3, after performing the routing, those two bearers are routed into the same BH link (i.e. same next hop). However, it can be remapped to two separated BH RLC channels on this BH link. This may be due to donor CU implementation or due to the finer QoS treatments at hop #3 than hop #2.
Observation 5: The similar use cases in N:1 mapping apply to the 1:N mapping from ingress BH RLC channel to egress BH RLC channel at the intermediate node.
In summary, it is very straightforward to support the all the mapping cases from ingress BH RLC channel to egress BH RLC channel at the intermediated IAB node, including 1:1, N:1 and 1:N mapping.
Based on the above analysis, we propose that:
Proposal 2: For bearer mapping at the intermediate IAB node, all the 1:1, N:1 and 1:N mapping from ingress BH RLC channel to egress BH RLC channel should be supported. 
In order to help the intermediate IAB node perform the 1:N mapping from ingress BH RLC channel to egress BH RLC channel, UE bearer information carried in the adaptation layer needs to be considered as the additional information. 
Proposal 3: The 1:N mapping from ingress BH RLC channel to egress BH RLC channel at the intermediate IAB node should take into account the UE bearer information in BAP header.
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses the remaining issues on bearer mapping. Based on the above discussion, we have the following observations and proposals:
Observation 1: At least 22bits are needed to uniquely identify the UE bearers within a certain access IAB node, at donor DU, for downstream 1:1 bearer mapping.
Observation 2: The donor DU can do DL bearer mapping according to the mapping rules between the DSCP/flow label and the BH RLC channel, such solution is suit for N:1 bearer mapping but not 1:1 bearer mapping, due to that neither the DSCP nor the flow label has enough length to indicate a unique UE bearer.
Observation 3: The use cases of N:1 ingress BH RLC channel to egress BH RLC channel mapping at the intermediate node mainly include:
1) Finer granularity of QoS treatments can be provided by the ingress BH RLC channels at the previous hop link, compared to the egress BH RLC channel at the next hop link. 
2) It is purely donor implementation to use N:1 mapping, in case of equal QoS provisions between the previous hop and the next hop. 
[bookmark: _GoBack]Observation 4: It is very straightforward that both 1:1 and N:1 mapping from ingress BH RLC channel to egress BH RLC channel are supported at the intermediate node.
Observation 5: The similar use cases in N:1 mapping apply to the 1:N mapping from ingress BH RLC channel to egress BH RLC channel at the intermediate node.
Proposal 1: DSCP/flow label based bearer mapping is not enough to supported unified design, at the donor DU.
Proposal 2: For bearer mapping at the intermediate IAB node, all the 1:1, N:1 and 1:N mapping from ingress BH RLC channel to egress BH RLC channel should be supported. 
Proposal 3: The 1:N mapping from ingress BH RLC channel to egress BH RLC channel at the intermediate IAB node should take into account the UE bearer information in BAP header.
4 Reference
[1] [bookmark: _Ref535594524]Chairman notes of RAN2#105bis.
[2] Chairman notes of RAN3#103bis.
	 3/3
