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1 Introduction
As early as RAN2#96 meeting, agreements on multi-connectivity have been achieved as following:

	Agreements

1 NR design will aim to meet the URLLC QoS requirements only after the control plane signalling for session setup has completed (to eliminate the case that the UE is initially in idle)

2 DRX design will not optimised for URLLC service requirements.

FFS: Whether RLC-AM can be used to provide the URLLC service requirements, and whether any optimisations are required for this.

3:  Multi-connectivity (e.g. with packet duplication, link selection) should be studied for achieving the reliability requirements for URLLC.


According to the endorsed TP in RAN1 [R1-1807850], intra-frequency dual connectivity will be captured as follows in the TR 38.874:
	7.7.4 Mechanisms for route switching or transmission/reception on multiple backhaul links

Mechanisms for efficient route switching or transmission/reception on multiple backhaul links simultaneously (e.g. multi-TRP operation and intra-frequency dual connectivity) should be studied. However it is noted that the feasibility of those mechanisms may depend on architectures considered in Section 6. 




Also in last RAN3 meeting, an agreed TP [R3-183565] mentioned the DAG topology can be considered in IAB study. For DAG, the IAB node is multi-connected (at least dual-connected), i.e., it has links to multiple parent nodes (IAB nodes or donor nodes). 
It can be seen that companies and different Working Groups have a common understanding that multiple connections could be beneficial for the reliable transmission in general. In this contribution, we discuss how to guarantee reliability requirements by multiple connectivity in IAB framework. 
2 Discussion
As an mmWave operating beam based system, NR introduced many mechanisms and enhancements to overcome issues such as short-term blocking and link quality degradation due to mobility. Also as agreed in RAN2#AH-1801, “Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links”. Multiple connectivity may be a candidate technology to improve the reliability. 

There are two main scenarios for multiple connectivity as shown in Figure 1: Multiple connectivity over access links and backhaul links. 
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Figure 1. Multiple connectivity with single Donor over access links and backhaul links 

And it is also possible an IAB node or UE can connect with multiple Donors as shown in the Figure 2.
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Figure 2. Multiple connectivity with multiple Donors over access links and backhaul links.

Proposal 1 Both Multiple connectivity with single donor and multiple donors should be taken into account for IAB.

Since the standardization for NR DC has not been completed yet, we take LTE DC as our starting point for discussion. Compared with LTE DC, multiple connectivity for IAB has some specific requirements:

· As shown in the Figure 1 and Figure 2, IAB node 1 and IAB node 2 may cover the same frequency layer depending on the operator’s deployment. Then intra-frequency multiple connectivity for IAB could be needed. Support of intra-frequency multiple connectivity may need some interference coordination scheme.
· In LTE DC, the eNB acts either as a Master or Secondary node, and the control plane must be transmitted by the master node. If RLF occurs for the master eNB, the UE shall perform RRC connection re-establishment. However, different from the master-secondary concept in LTE DC, the roles of IAB nodes should be more equal, e.g. the control signalling can be sent on each link and the RRC connection re-establishment should only be performed in case of all serving links becoming unavailable.
· In order to overcome blockage and support UE at mmWave frequencies, fast routing and topology updating based on multiple connectivity over backhaul and access links should be supported.
· The flow control scheme may also need enhancements, e.g. to support cross-hop link blockage feedback.
Proposal 2 Some specific enhancements for multiple connectivity of IAB should be studied, e.g.
- support of intra-frequency multiple connectivity;

- enabling fast routing and topology updating;
- support of cross hop flow control enhancements;

- generalization of master-secondary paradigm. 

3 Conclusion and Proposals
In this contribution we discussed the potential enhancements for support of multiple connectivity of IAB, and we propose
Proposal 3 Both Multiple connectivity with single donor and multiple donors should be taken into account for IAB.

Proposal 4 Some specific enhancements for multiple connectivity of IAB should be studied, e.g.
- support of intra-frequency multiple connectivity;

- enabling fast routing and topology updating;
- support of cross hop flow control enhancements;

- generalization of master-secondary paradigm. 
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