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1 Introduction
In the Work Item description [1], following features are supposed to be supported in IAB:
	The objectives of IAB for NR WI follow the recommendations by the study item on IAB for NR, which are defined in TR 38.874. With these recommendations, IAB supports the following features:

· Multi-hop backhauling for flexible range extension for both FR1 and FR2.

· Topology adaptation including redundant connectivity to optimize backhauling performance and to respond to backhaul (BH) link failure.

· Mapping of UE bearers to backhaul RLC channels and QoS enforcement over backhaul RLC channels to meet E2E QoS requirements. 

· Scalability to a large number of UEs.

· Flexible deployment allowing IAB-node operation in EN-DC mode with EPC or in SA-mode with 5GC.

· Support for NR-NR DC from the UE and IAB-node perspective (see NOTE 1)
· Efficient operation for both inband and out-of-band relaying. 

· OTA synchronization across IAB topology.

· Support of Rel-15 UEs.

NOTE 1: IAB relies heavily on existing Rel-15 functionality. It may leverage additional features/enhancements defined as part of other Rel-16 WIs, but it should not depend on the timely completion of these features. The scope of this section is limited to the aspects envisioned to be treated as part of the IAB WI. 




In the TR [2], two cases of multiple connectivity are studied, which are captured as followings:

	Mechanisms for topology adaptation for IAB should be designed to ensure support of various multi-connectivity options of the IAB architecture design as described in section 9.2. Under a single IAB-donor DU the following two cases for multi-connectivity in an IAB deployment should be considered. Note that multi-connectivity solutions could also be considered for the case where the redundant routes are to different IAB-donor DUs: 
-
Case 1: UE is multi-connected to the IAB-donor via redundant routes (traditional DC scenario).

-
Case 2: IAB-node is multi-connected to the IAB-donor node via redundant routes. 


We have agreed on the following in the last RAN2 meeting:

· Alternate Routes and/or Dual Connectivity (if agreed) could be utilised at recovery at a failure of a BH link. 
In this paper, we will discuss the issues and impacts related to multi-connectivity in IAB.
2 Discussion
In this paper, we focus on the scenario case 2 in the TR, i.e. IAB-node is multi-connected to the IAB-donor node via redundant routes, and clarify the DC concept to be applied to IAB-node in this case 2.
2.1 Alternate Routes or Dual Connectivity
Technically, the “DC framework” concept has the peer PDCP entities and two cell groups, where the PDCP can terminate at either MCG or SCG. For UE’s traffic, there is no PDCP layer at layer at any IAB node. For MT’s traffic, there is the corresponding PDCP layer at the IAB node of this MT. The MT can also be configured with two cell groups to transmit the MT’s traffic. Therefore, for a MT’s traffic, the DC framework can be reused at the IAB node of this MT. 
Observation 1: For a MT’s traffic, the DC framework can be reused at the IAB node of this MT.
Additionally, when the MT at one IAB node establishes the RRC connection to its parent IAB node(s), the DC framework can also be reused. Firstly, the MT performs the initial access and RRC connection establishment to the first parent IAB node. Then, the network can configure another cell group to the MT with another parent IAB node, i.e. adding SCG. Therefore, the control plane procedure to establish the dual-connection with two parent IAB nodes for MT can just use the DC framework.
Proposal 1: The DC framework (i.e. SCG addition procedure) can be reused to establish the dual-connection with two parent IAB nodes for MT.
After the MT establishes the dual-connection with two parent IAB nodes, the IAB donor can setup BH RLC channels on the BH link of SCG. The new setup BH RLC channels on SCG can either be used as the alternate/redundant routes or be used as a single route for some radio bearers.
Proposal 2: BH RLC channels can be simultaneously setup on both MCG and SCG of one MT.
As to the FFS point in the last meeting on the relationship between “Alternate Routes” and “Dual Connectivity”, there seems no significant difference, after dual-connection establishment and BH RLC channels setup on the two cell groups. 

Regarding to the adaption layer functions, either the MCG or the SCG can be configured by IAB donor or determined by IAB node to be routed for each adaption PDU, in case of multiple route are available at one MT. In another word, the split routing function can be supported at the adaption layer of MT in the IAB node. However, the concept of “split bearer” in DC framework will not be supported for MT in the IAB node, since there is no PDCP layer. 
Additionally, for bearer mapping function, one ingress RLC channel can be mapped to an egress RLC channel either on the MCG or the SCG. 
Proposal 3: Regardless the terminology of “Alternate Routes” or “DC framework”, routing and bearer mapping can be configured to both MCG and SCG by donor implementation.
Given that we have the concepts of MCG and SCG at MT, whether the BH link RLF detection and recovery can reuse the mechanism in DC framework needs further discussion. Anyhow, there is no need to decide whether the exact “Dual Connectivity” concept is reused in IAB network, if MT can reuse the concept of multiple cell groups. It means that, for BH traffic, the two simultaneously active BH links and two active route paths to two parent IAB nodes are supported for IAB node.
2.2 Single or Multiple MT(s)
For case 2, two candidate options are captured in the TR:
Option A. Support multiple connectivity in backhaul links with single MT 

Option B. Support multiple connectivity in backhaul links with multiple MTs

Most of the adaptation layer functions are per IAB node even in case 2, rather than per BH link. For example the routing function is performed at adaption layer. For UL stream, donor CU will configure the routing table to the MT, and accordingly MT determines which parent node to deliver for a certain adaptation PDU. It would be much simple to use single MT to perform the routing for multiple parent nodes. On the contrary, multiple MTs would require separate RRC configurations for each MT entity, which may be redundant for most of parameter, e.g. the routing table for each MTs of one IAB node are usually the same. In addition, the coordination between multiple MTs results in extra complexity. 
Besides, whether single MT or multiple MTs are assumed depends on the adaption modelling on bearer mapping and routing function that we are going to agree.

Proposal 4: Support multiple connectivity in backhaul link with single MT.
3 Conclusion
In this document we discuss issues and impacts related to multi-connectivity in IAB, and made following proposals:
Proposal 1: The DC framework (i.e. SCG addition procedure) can be reused to establish the dual-connection with two parent IAB nodes for MT.
Proposal 2: BH RLC channels can be simultaneously setup on both MCG and SCG of one MT.
Proposal 3: Regardless the terminology of “Alternate Routes” or “DC framework”, routing and bearer mapping can be configured to both MCG and SCG by donor implementation.
Proposal 4: Support multiple connectivity in backhaul link with single MT.
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