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1
Introduction
RAN#86 approved Rel-17 WID for IAB [1]. This paper discusses two topics related to this WID:

· Clarification and minor revision of RAN1-led objective on resource multiplexing to better align efforts among RAN WGs.

· Support for IAB in RAN-shared deployment scenarios.

2
Discussion
2.1 
RAN1-led objective on resource multiplexing
2.1.1 
Clarification of WID objective
The WID for Rel-17 IAB includes the following RAN1-led objective [1]:

	· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
·   Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.


The following conclusion from last meeting RAN1 meeting indicates uncertainty on the interpretation of the above WID objective [2]:

	Conclusion
At least the inter-carrier DC scenario can be considered in Rel-17. Further discussion in RAN3/RAN Plenary may be necessary for the intra-carrier DC scenario.


The WID objective refers to dual-connectivity scenarios defined by RAN2/RAN3 in the context of topological redundancy. 

· In Rel-16, RAN2/RAN3 already defined such dual-connectivity scenarios in the context of topological redundancy. 

· In Rel-16, RAN1 did not have time units allocated to consider enhancements to resource multiplexing for these scenarios. 

Consequently, in Rel-17, RAN1 should begin discussing enhancements to resource multiplexing for the IAB dual-connectivity scenarios defined by RAN2/RAN3 in Rel-16. RAN2/RAN3 may define further scenarios in Rel-17 and liaise those with RAN1 when available.

Proposal 1: RAN1 should discuss enhancements to resource multiplexing in Rel-17 considering topology redundancy scenarios defined by RAN2/RAN3 in Rel-16.

2.2
Revision of RAN1-led objective 

While RAN2/RAN3 used the dual-connectivity framework for topological redundancy in Rel-16, other approaches such as DAPS or multi-MT solutions have been considered by RAN2 and RAN3 for Rel-17. It would therefore be desirable to consider resource multiplexing for all of these topology redundancy scenarios, not only for those using DC. Further, all of these scenarios have in common that the IAB-node holds two parent links. The WID objective should therefore be reworded to refer to dual-parent scenarios rather than solely to dual-connectivity scenarios. It is not expected that such rewording would affect RAN1 workload since the principal issues of multiplexing for dual-parent scenarios are independent of the signalling framework used to configure these links. 
Proposal 2: WID objective on enhancements to resource multiplexing to refer to “dual-parent scenarios” instead of “dual-connectivity scenarios”.

2.1.3
Intra-carrier dual-parent resource multiplexing
RAN1’s conclusion indicates uncertainty if intra-carrier DC scenarios should be supported for IAB. Intra-carrier DC is presently not supported for access links. For Rel-17 IAB, the following aspects should be considered:

· Intra-carrier multiplexing needs to be discussed in the context of dual-parent backhauling, i.e., with focus on backhauling and independent of the signalling framework used for backhaul link establishment. As discussed above, different signalling procedure may be used such as DC, DAPs, or others.
· Intra-carrier multiplexing using TDM provides finer granularity in resource allocation than inter-carrier multiplexing. This is important for load-balancing among backhaul links.

· Spectral-efficient SDM schemes can be achieved more easily for backhaul than for access links since IAB-nodes are typically stationary and can be equipped with multiple spatially separated antenna panels. For backhaul, spectral efficiency is important due to high traffic aggregation.

For these reasons, RAN1 should consider intra-carrier multiplexing for dual-parent backhaul links. These efforts need not extend to access links.

Proposal 3: RAN1 to consider intra-carrier multiplexing for dual-parent backhaul links.
2.2
RAN-sharing for IAB
5G supports RAN sharing among PLMNs, NPNs and a mix of PLMNs and NPNs (TS 23.501). The 5G RAN further supports the CU/DU split architecture, where the gNB is split into gNB-CU and one or multiple gNB-DUs (TS 38.401).  
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Figure 1: 5G RAN sharing scenarios: 1a) PLMNs/NPNs share gNB-CU and gNB-DU. 1b) Each PLMN/NPN has a separate gNB-CU, and they only share the gNB-DU.

Figure 1 shows an example of two RAN-sharing scenarios supported in 5G:

Scenario a): PLMNs/NPNs share gNB-CU and gNB-DU.

Scenario b): Each PLMN/NPN has a separate gNB-CU, and they only share the gNB-DU. In this case, the gNB-DU holds a separate logical gNB-DU for each gNB-CU.
If RAN coverage is extended with IAB, the gNB-CU obtains IAB-donor functionality, which supports management of IAB topology, backhaul transport and resource multiplexing. In scenario a), the gNB-CU can carry out IAB-donor functionality. In scenario b), it is not obvious, which of the gNB-CUs would obtain IAB-donor functionality. Two options might be considered for scenario b):

Option 1: Each PLMN’s or NPN’s gNB-CU obtains IAB-donor functionality. This would lead to conflicting IAB management decisions.
Option 2: Only one of the gNB-CUs obtains IAB-donor functionality. This IAB-donor, for instance, would not know how to configure transport for F1-U tunnels established by another gNB-CU. 

This brief discussion illustrates that further discussion is necessary to support IAB in relevant RAN sharing scenarios. It is therefore proposed that a RAN3-led objective is added to the Rel-17 WID on enhancements for the support of IAB in RAN sharing scenarios. This objective should not be handled unless sufficient progress has been made on the other WID objectives.
Proposal 4: Include RAN3-led objective to Rel-17 WID on enhancements for the support of IAB in RAN sharing scenarios, time-permitting. 

3
Conclusion
This paper discussed objectives for Rel-17 IAB related to resource multiplexing and RAN sharing. The following proposal was made: 

Proposal 1: RAN1 should discuss enhancements to resource multiplexing in Rel-17 considering topology redundancy scenarios defined by RAN2/RAN3 in Rel-16.

Proposal 2: WID objective on enhancements to resource multiplexing to refer to “dual-parent scenarios” instead of “dual-connectivity scenarios”.
Proposal 3: RAN1 to consider intra-carrier multiplexing for dual-parent backhaul links.

Proposal 4: Include RAN3-led objective to Rel-17 WID on enhancements for the support of IAB in RAN sharing scenarios, time-permitting.
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