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1. Introduction
The new WID [1] on IAB enhancement was approved. On topological redundancy, several issues are necessary to solve. This paper is to investigate them initially from high level point of view. The corresponding proposals are also provided. 

2. Discussion
In RAN#86, the new WID [1] on IAB enhancement was approved, in which partial of the objectives are shown below: 

	…
Topology adaptation enhancements [RAN3-led, RAN2]:
· Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
· Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
· Specification of enhancements to topological redundancy, including support of CP/UP separation
…



In Rel-16, the following two use cases were mainly specified: 


Figure 1: IAB architecture; a) IAB-node using SA mode with NGC; b) IAB-node using EN-DC

In Rel-15, the dual connectivity scenarios defined by RAN2/RAN3 also includes option 7, shown as follows: 

Figure 2: Options 7/7A of MR-DC in Rel-15. 
Therefore, in this release, IAB architecture can be extended to consider MR-DC architecture option 7. That is, MeNB is  ng-eNB and the second node is gNB as the IAB donor. 

Proposal 1): To consider MR-DC option 7 as the dual connectivity scenario for IAB architecture enhancement.  

In Rel-15, the following has been defined: 


Figure 3. IAB topology with two redundant paths. 
On whether to support more than two parents nodes, the use case is not clear yet. If that is the case, the corresponding IAB MT should locate within the overlapping coverage area of at least three parent nodes. On the other hand, this IAB MT is required to support the UE capability of detecting three parents signaling simultaneously, for which RAN1/4 should be involved on whether to support this case or not. 
However, in Figure 1 b) i.e., IAB-node using EN-DC, if the IAB Donor (SgNB) supports two redundant paths for user plane, and the control plane locates in the MeNB. This means that three links exist from one IAB MT point of view. This is more practical compared with the case above. Of course, IAB MT’s capability should also support it. RAN1/4 may also need to be involved to decide. This can also be extended to the DC scenario option 7 in Figure 2. 
Proposal 2): On whether to support more than two parent nodes, the use case should be justified and RAN1/4 should be involved from IAB MT capability point of view.  

The third issue is on CP/UP split, e.g. using FR1/FR2 as shown in Fig. 4. FR1 may have larger coverage, which can be applied to CP, while FR2 has smaller coverage and can be used for the UP. The CP/UP split solution has the benefits especially in mobility case. The RRC signaling can be sent to Donor CU directly and it can also get the response directly. Signalling reduction and delay reduction can be realized. The merit can also be foreseen in case that RLF happens to IAB MT. Fast recovery can be expected.


Figure 4. IAB topology with CP/UP Split. 

In Figure 1b, the idea above can be realized for EN-DC, in which F1-C over LTE/X2 solution has been defined. F1-C’s signaling is also supported in RRC from MeNB to IAB MT directly. For MR-DC option 7 in Figure 2, similar Xn signaling should be defined in this release to support the CP/UP split. 
However, for standalone case, the main impacts are in NR RRC signaling for similar support as for EN-DC case. F1-C’signalling has to be supported in NR RRC specifications. Setting up of BH RLC channel is only necessary for MT User plane and final UE user plane. 
Proposal 3): For support of IAB topology with CP/UP Split, it is suggested to introduce the Xn signaling for MR-DC option 7, which is similar to EN-DC case, and NR RRC signaling to support F1-C delivery for and standalone case. 

3. Conclusion
In this contribution, the initial issues on topological redundancy for IAB were investigated. The following proposals are suggested to RAN3:
Proposal 1): To consider MR-DC option 7 as the dual connectivity scenario for IAB architecture enhancement.
Proposal 2): On whether to support more than two parent nodes, the use case should be justified and RAN1/4 should be involved from IAB MT capability point of view.
Proposal 3): For support of IAB topology with CP/UP Split, it is suggested to introduce the Xn signaling for MR-DC option 7, which is similar to EN-DC case, and NR RRC signaling to support F1-C delivery for and standalone case. 
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