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1 Introduction

In 3GPP TSG-RAN WG2#101, the following agreements have been made for number of DRBs in NR.

Agreements

1:
The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)
2
The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs.
In 3GPP TSG-RAN WG2 NR Ad hoc 1801, the following agreements have been made for IAB design
Agreements
1: IAB design shall support multiple backhaul hops


-
The architecture should not impose limits on the number of backhaul hops.


-
The study should consider scalability to hop-count an important KPI.


-
Single hop is considered a special case of multiple backhaul hops.
2: Strive to maximize reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.
In addition to this following terminology have been introduced in TR 38.874 v0.1.0 [1] related to IAB node and IAB donor.
IAB-node
RAN node that supports wireless access to UEs and wirelessly backhauls the access traffic. 

IAB-donor
RAN node which provides UE’s interface to core network and wireless backhauling functionality to IAB nodes.

In this paper, we have discussed the various possible options for bearer mapping between UE DRBs and IAB DRBs over backhaul NR Uu interface for the IAB design. 

2 Discussion
In [2] various IAB architecture for L2/L3 relaying at the RAN3#99 meeting have been discussed and it was proposed in [2] that three major IAB relay architectures should be prioritized for the IAB SI. 
The IAB nodes will connect as a UE to NGC using NR. This IAB node acting as UE can be connected at backhaul either with the IAB-donor or other IAB-nodes in case of multiple backhaul hops. The UE part of this IAB node terminates the radio interface layers of the backhaul NR Uu interface toward the IAB-donor or other IAB-nodes [2].
In 3GPP TSG-RAN WG2#101, it was agreed that the number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB).  It is also agreed that IAB design shall support multiple backhaul hops and there is need to reuse of Rel-15 NR specifications for the design of the backhaul link. For IAB design, the assumption is there cannot be infinite number of DRBs over the backhaul link so there is need to define maximum number of IAB DRBs over back haul link. One of possible solution is to introduce the limited number of IAB DRBs over backhaul NR Uu interface as introduced for UE in NR i.e. 16.

Proposal 1: RAN2 to discuss and define the maximum number of IAB DRBs over the backhaul link.

The no of UEs connected to IAB node can be more then number of IAB DRBs so there is need to introduce some bearer mapping mechanism between UE DRBs and the IAB DRBs over backhaul NR Uu interface for the IAB design. 

In this paper we have discuss the various options to perform this bearer mapping between UE DRBs and IAB DRBs over the backhaul NR Uu link .Consider the below application running on UE 1 and UE 2 as shown in Figure 1.
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                                                                            Figure 1

Multiple options to perform bearer mapping which can be considered for IAB design is mentioned below.
Option 1: One-to-one mapping

When a DRB is established for a certain UE, the corresponding DRB is also established in the backhaul NR Uu interface between IAB nodes. The number of established IAB DRB at backhaul link is equal to the number of established DRBs for different UEs as shown in Figure 2. 
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Figure 2

Option 2: per UE Mapping
In this option the IAB node can establish IAB DRBs based on no of UE connected to it as shown in Figure 3. Number of established IAB DRBs is equal to the number of UEs attached to IAB node. No need to identify UE to which data block belongs but need to identify   the data for specific DRB within UE.
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Figure 3

Option 3: per QOS Mapping

The IAB node can establish IAB DRB over backhaul link based on QOS   configured   for each DRB. The IAB node can multiplex the UE DRBs with similar QoS characteristics   into a   single IAB DRB .Number of established IAB DRBs is equal to the number of QOS configured for different UEs as shown in Figure 4 .Each data block transmitted should be identified for UE as well as for DRB.
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Figure 4

Option 4: per PDU session mapping per UE
The IAB node can establish IAB DRB based on PDU session configured for each UE as shown in Figure 5. There will be one to one mapping between PDU session (which can have multiple UE DRB) and IAB DRB over backhaul link. Number of established IAB DRB is equal to the   number of PDU session configured for different UEs .Need to identify   the data for specific DRB within UE.
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Figure 5
Option 5: All to one mapping

The IAB node can establish single IAB DRB for all the   UE as shown in Figure 6. There will be only single IAB DRB establish over the backhaul which will carry data of different UEs. Each data block transmitted should be identified for UE as well as for  DRB.
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Figure 6

3 
Comparison of the bearer mapping methods
	
	# of DRB  b/w IAB  nodes
	QOS guarantee
	Identification         required between   IAB nodes
	Scalability with respect to number of UEs

	One-to-one
	# of DRBs
	Yes
	No
	Yes

	per UE
	# of UEs
	No
	DRB ID
	May be

	per QOS
	# of QOS types
	Yes
	UE ID, DRB ID
	No

	per PDU session per UE
	# of PDU session per UE
	No
	DRB ID
	Yes

	All to one
	1
	No
	UE ID, DRB ID
	No


Table 1

Based on comparison among various options as mentioned in Table 1, there are only two options for which QOS can be guaranteed. 
a. Bearer mapping method based on one-to-one mapping 
b. Bearer mapping method based on per QOS 

The other options will not provide guaranteed QOS at the backhaul interface so rest of bearer mapping methods are not preferable. 
Observation 1: Bearer mapping method based on One-to-one mapping and based on per QOS can provide guaranteed QOS between UE DRBs and IAB DRBs.
Moreover bearer mapping method which is based on one-to-one mapping method may not be suitable approach when number of UEs connected to IAB node is more than number of DRBs supported at the backhaul Uu interface between IAB nodes. Such issues will not be observed if IAB node perform bearer mapping based on per QOS. So the preferred approach to perform bearer mapping between UE bearer and bearers at IAB nodes is based on per QOS.
Proposal 2: Bearer mapping between UE DRBs and IAB DRBs should be based on per QOS mapping mechanism. 
4 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Observation 1: Bearer mapping method based on One-to-one mapping and based on per QOS can provide guaranteed QOS between UE DRBs and IAB DRBs.
Proposal 1: RAN2 to discuss and define the maximum number of IAB DRBs over the backhaul link.

Proposal 2: Bearer mapping between UE DRBs and IAB DRBs should be based on per QOS mapping mechanism. 
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