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Introduction
The network sharing is an important function in 5G. However, the support of RAN sharing in IAB has not been discussed so far. In this contribution, we briefly introduce NR RAN sharing first. And then we discuss the scenarios and potential issues to be considered for supporting RAN sharing in IAB.
Discussion
RAN sharing in NR
The network sharing provides a mechanism to allow multiple participating operators to share resources of a single shared network. RAN Sharing is an important function in 5G and has been specified in TS23.501. RAN3 began to discuss NR RAN sharing at RAN3#100 meeting. Regarding how to setup F1 interface for each PLMN, two solutions have been adopted and specified, namely common interface solution and per-PLMN interface solution. In the former, all the operators share one F1 interface. While in the later, several F1 instances are setup and each F1 instance is only used by one operator. In addition, for CU/DU split, both shared-DU and shared-CU scenario and shared-DU and non-shared-CU scenario are considered. In the later, one DU may connect to more than one CUs which support different PLMNs. DU needs to setup F1 connection with each CU. Both scenario supports common interface and per-PLMN interface solutions. However, it is noticed that, in shared-DU and non-shared-CU scenario, if DU is shared by PLMN 1 and PLMN 2, but these two PLMNs are supported by CU 1 and CU 2 respectively, PLMN specific interface has to be deployed since gNB-CU is not shared and should be physically independent. 

Observation: The shared-DU and non-shared-CU scenario is supported in RAN sharing, where one DU connects to more than one CUs which support different PLMNs.

RAN sharing in IAB
In this section, we focus on IAB network. Firstly, the necessity to support RAN sharing in IAB network should be discussed. RAN sharing allows multiple participating operators to share resources of a single shared network. The shared network operator allocates shared resources to the participating operators based on their planned and current needs and according to service level agreements. Sharing the same radio access network can save operators production cost to some extent. Since IAB network can be regarded as a gNB as well, it may be shared by different operators. However, this depends on operators’ decision. 

Suppose IAB network is shared by different operators, the following scenarios can be considered:

Scenario 1: donor-CU is shared by different operators, while IAB-node support only one operator.

For scenario 1, only the UE registering the PLMN supported by IAB-node can access to the IAB-node, so it seems no enhancement is needed.

Scenario 2: donor-CU is shared by different operators, and IAB-node is shared by different operators as well.
For scenario 2, according to R16 IAB discussion, donor-CU shall configure IAB-node the mapping rule between F1-C/U traffic and BH information(e.g. routing ID, next-hop, BH RLC channel ID). If IAB-node is shared by two different operators, how donor-CU configures F1 traffic mapping rule needs to be considered. For example, whether per-PLMN routing configuration is needed. Moreover, whether it is suitable to map F1 traffic belonging to different PLMNs into different egress BH RLC channels. 

Scenario 3: donor-CU is not shared, but IAB-node is shared. In this case, IAB-node will connect to two donor-CUs.

For scenario 3, an IAB-node needs to connect to two donor-CUs. However, how IAB-node simultaneously connects to multiple donor-CUs was not discussed by IAB. So RAN3 needs to discuss the issue that IAB-node simultaneously connects to multiple donor-CUs. One possible solution is to reuse SgNB addition procedure. For example, IAB-MT first selects a CU 1 to access, and then CU 1 selects a suitable CU 2 for IAB-MT and performs SgNB addition procedure with CU2. Besides, in R16, it is CU to determine IAB-DU resource configuration. If CU1 and CU2 independently decides IAB-DU resource configuration, for the cell shared by PLMN1 and PLMN2, it may receive two different configurations. In this case, IAB-DU does not know which configuration should be applied. Thus, further study is needed to avoid the configuration conflict issue.   
Proposal 1: It is suggested for RAN3 to consider the following scenarios for IAB RAN sharing.

Scenario 1: donor-CU is shared by different operators, while IAB-node supports only one operator.

Scenario 2: donor-CU is shared by different operators, and IAB-node is shared by different operators as well.
Scenario 3: donor-CU is not shared, but IAB-node is shared. In this case, IAB-node will connect to multiple donor-CUs.

Proposal 2: How IAB-node simultaneously connects to multiple donor-CUs needs to be studied.

Proposal 3: If IAB-node connects to multiple donor-CUs, the solution to avoid IAB-DU configuration conflict needs to be considered.

Conclusion
In this contribution, we discussed RAN sharing in IAB networ. And we have the following observation and proposals:

Observation: The shared-DU and non-shared-CU scenario is supported in RAN sharing, where one DU connects to more than one CUs which support different PLMNs.

Proposal 1: It is suggested for RAN3 to consider the following scenarios for IAB RAN sharing.

Scenario 1: donor-CU is shared by different operators, while IAB-node supports only one operator.

Scenario 2: donor-CU is shared by different operators, and IAB-node is shared by different operators as well.
Scenario 3: donor-CU is not shared, but IAB-node is shared. In this case, IAB-node will connect to multiple donor-CUs.

Proposal 2: How IAB-node simultaneously connects to multiple donor-CUs needs to be studied.

Proposal 3: If IAB-node connects to multiple donor-CUs, the solution to avoid IAB-DU configuration conflict needs to be considered.
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