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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2 meetings in the phase of SI, some consensus about IAB bearer mapping and unified design had been reached and captured in TR [1]. 
The IAB architecture should support many-to-one and one-to-one bearer mappings in a common design since both mapping options provide benefits in different deployment and traffic scenarios.
This design should allow many-to-one and one-to-one bearer mappings to be used at the same time.
The design supports hop-by-hop ARQ. End-to-end ARQ is not excluded for one-to-one mapping.
The design addresses LCID-space and LCG-space limitations to support fine-granular QoS for a sufficiently large number of bearers.
Moreover, in the first meeting of WI, we issued an email discussion to discuss bearer mapping issues. In this paper, we continue to discuss detailed bearer mapping issues and QoS parameter issues and give our preference.
Discussion
Common design of bearer mapping
In the last RAN2 meetings, both one-to-one mapping and many-to-one mapping between UE bearers and BH RLC-channels were agreed to be supported on bearer mapping in IAB node. The following table provides a comparison of these two mapping from several aspects:
Table 1 Comparison Table
	
	One-to-one mapping
	Many-to-one mapping

	Number of BH RLC-channels
	Extension required.
	No impact.

	Number of logical channels in BH link
	Extension required.
	No impact.

	MAC data PDU format in BH link
	Re-designed for extended LCH number
Maximum number is difficult to be decided because of various IAB situations.
	Reusing legacy MAC PDU format

	BSR in BH link
	Depends on whether the maximum value of LCG ID is extended or not.
	No impact.

	LCP in BH link
	LCP in BH is per UE bearer level.
	No impact

	QoS guarantee and fairness
	Finer granularity in BH link bearers.
But algorithms are complex and reference information is local.
	Base on global information to semi-statically adjust mapping relationship and parameters for QoS guarantee and fairness.



The common architecture is that IAB interface includes following layers from high to low:
· Adaptation layer: maintain mapping between UE bearers and RLC channels. Many-to-one and one-to-one bearer mappings may have common mapping configuration scheme as much as possible;
· RLC layer: no impact;
· MAC layer: LCID and potential LCG ID space will be extended when one-to-one bearer mapping. Many-to-one and one-to-one bearer mappings will have different MAC configuration, e.g. MAC PDU format;
In our understanding, many-to-one and one-to-one bearer mappings can be configured based on each child IAB node because one child IAB node connected to a parent node has one MAC entity in upstream direction. There should be no difference between N:1 and 1:1 bearer mapping. 1:1 bearer mapping should simply be a special case of N:1 mapping with N=1.
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Proposal 1: common architecture and configuration scheme except for different MAC configuration can be used for N:1 and 1:1 bearer mappings.
How to perform N:1 bearer mapping
In the last RAN2 meeting, IAB session had two fundamental working assumptions associated with bearer mapping:
RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions
And
R2 assumes that Donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the Donor. 
With these above working assumption, we can see that bearer mapping is the function of adaption layer, since adaption layer is configured by Donor CU, and all backhaul channels in the IAB network below the Donor are established/modified/released by Donor CU, then we can deduce that the bearer mapping is decided by the Donor CU. 
Proposal 2: all bearer mapping are configured by Donor CU, including both 1:N and 1:1 mapping. 
In the offline discussion of the last meeting, we considered the scenario of egress remapping. This scenario is illustrated below:


Figure 1: egress bearer remapping
In figure 1, UE DRB1 and UE DRB2 are mapped to IAB1 RLC channel 1. But in the egress hop, UE DRB1 and UE DRB2 are remapped to IAB2 RLC channel 1 and IAB2 RLC channel 2. This is the scenario of egress bearer mapping.
However, we don't see the benefit of this egress bearer remapping scenario. Since all bearers mapping are configured by Donor CU. Also the UE DRB, IAB RLC channels are established/modified/released by Donor CU. If Donor CU considers UE DRB1 and UE DRB2 have the same QoS character, Donor CU maps UE DRB1 and UE DRB2 in IAB1 RLC channel1. Then Donor CU makes no sense to tear down IAB RLC channels, and remap UE DRB1 to IAB2 RLC channel1, UE DRB2 to IAB RLC channels 2. Thus we propose not to support egress remapping scenario in IAB at least in Rel_16.
Proposal 3: there is no need to support egress bearer remapping scenario in IAB at least in Rel_16.
Regarding the N:1 bearer mapping case, multiple UE bearers are mapped to one IAB RLC BH channel, as illustrated in figure 2, UE DRB1 and UE DRB2 are mapped to IAB1 RLC channel1. And in the next hop, IAB2 maps UE DRB3 and IAB1 RLC channel 1 to IAB2 RLC channel 1. So an aggregated RLC BH channel is mapped in the egress hop as a bearer of IAB MT.


Figure 2: non egress bearer remapping 
Proposal 4: the egress RLC BH channels are aggregated as a bearer of an IAB MT.
How to perform 1:1 bearer mapping
With 1:1 bearer mapping, the IAB behavior is quite simple compared to N:1 case. Every intermediate IAB RLC channel corresponds to a UE bearer. When Donor CU establishes/modifies/releases a UE bearer, Donor CU should also establish/modify/release the corresponding intermediate RLC BH channels which are 1:1 mapped to this UE bearer.  
The intermediate nodes perform the mapping of ingress BH RLC channels to egress BH RLCs, while the donor decides on the mapping of UE DRBs to BH RLC channels end-to-end. There is nothing to do remapping in the intermediate node in 1:1 mapping. And for mapping, we need to map each UE bearer to a RLC BH channel. The RLC BH channel is per UE RB in 1:1 mapping. As a DRB of an intermediate IAB node MT, the RLC BH channel is established by Donor CU, so upon a UE DRB is established, the Donor CU should establish all corresponding RLC BH channels along all intermediate IAB nodes.
Proposal 5: For 1:1 bearer mapping, when Donor CU establishes/modifies/releases a UE bearer, Donor CU should also establish/modify/release the corresponding intermediate RLC BH channels which are 1:1 mapped to this UE bearer.  
Mapping of F1-C and OAM
As the signalling between CU and DU, F1-C carries the signalling of bearer management/UE context management and the general interface management, but unseen to the UE. So there should be separate RLC channels for the transportation of F1-C in the intermediate hops. Likewise the bearer mapping, whether the egress RLC channels along the hops are aggregated should be up to the decision of Donor CU. 
For OAM traffic of IAB node, this is very essential UP traffic of MT. The existing mechanism for MT UP traffic can cover the mapping of OAM traffic as well. 
Proposal 6: F1-C signalling shall be transmitted in separate intermediate IAB RLC channels, whether these dedicated IAB RLC channels can be aggregated is up to the configuration of Donor CU. 
Conclusion
According to the analysis in the above sections, we have following observations and proposals:
Proposal 1: common architecture and configuration scheme except for different MAC configuration can be used for N:1 and 1:1 bearer mappings.
Proposal 2: all bearer mapping are configured by Donor CU, including both 1:N and 1:1 mapping. 
Proposal 3: there is no need to support egress bearer remapping scenario in IAB at least in Rel_16.
Proposal 4: the egress RLC BH channels are aggregated as a bearer of an IAB MT.
Proposal 5: For 1:1 bearer mapping, when Donor CU establishes/modifies/releases a UE bearer, Donor CU should also establish/modify/release the corresponding intermediate RLC BH channels which are 1:1 mapped to this UE bearer.  
Proposal 6: F1-C signalling shall be transmitted in separate intermediate IAB RLC channels, whether these dedicated IAB RLC channels can be aggregated is up to the configuration of Donor CU. 
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