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1 Introduction
It was agreed in [1] that dual radio is supported for Non-Public Network (NPN) and PLMN. In this contribution, we would like to discuss the general support of the dual-radio capable UE which simultaneously connects to PLMN and SNPN via two Uu interfaces. Scenarios with and without RAN sharing and the related benefits and challenges for the dual radio are discussed in this paper.
2 Discussion
It is described as follows in the agreed paper [1] for the revise of TS 23.501 [2],

If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. A UE not set to operate in SNPN access mode performs PLMN selection procedures as defined in clause 4.4 of TS 23.122 [17]. For a UE capable of simultaneously connecting to an SNPN and a PLMN, the setting for operation in SNPN access mode is applied only to the Uu interface for connection to the SNPN. Annex D.Y provides more details.

It can be observed that, the UE can simultaneously connect to SNPN and PLMN via two Uu interfaces and two sets of RRC configurations,
Observation 1.  Two Uu interfaces are used for the dual-radio capable UE to simultaneously connect to SNPN and PLMN.
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As in the above figure, the dual-radio capable UE simultaneously connects to the SNPN RAN and PLMN RAN via two Uu interfaces. Similarly, the UE can simultaneously connect to the SNPN RAN and the CAG RAN via two Uu interfaces. Moreover, a set of RRC parameters can be configured for each Uu interface, i.e., two sets of RRC configurations can be used for the dual-radio capable UE.
Observation 2.  Two sets of RRC configurations can be used for the dual-radio capable UE to simultaneously connect to SNPN and PLMN.
Furthermore, in the scenario of RAN Sharing, there are the following cases as in the following figures. Firstly, as in figure (a), the UE simultaneously connects to the PLMN/CAG RAN and the SNPN RAN which is a shared RAN. In this case, the PLMN/CAG RAN and the SNPN RAN may connect with each other via Xn interface and share the 5GC via NG interfaces, so coordination between the PLMN/CAG RAN and the SNPN RAN can be applied. Secondly, as in figure (b), the UE simultaneously connects to the PLMN/CAG cell and the SNPN cell, and the two cells are under the same shared RAN but with different radio resources. Thirdly, the UE simultaneously connects to the PLMN/CAG cell and the SNPN cell, and the two cells (the two cells can be with the same Cell Identity and distinguished by CAG ID and NID) are under the same shared RAN and with the same radio resources. 
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(a)                                                                                                 (b)
As in the figures above, the PLMN/PNI-NPN RAN and the SNPN RAN may have overlapped coverage. Dual-radio capable UE can concurrently connects to the two network with overlapped coverage and use two sets of resources to received services respectively from the two different network, yielding better service experience, e.g., less latency.
Observation 3.  Dual-radio capable UE obtains better services when it concurrently connects the PLMN/PNI-NPN and the SNPN which have overlapped coverage.
Moreover, seamless service continuity between SNPN and PLMN can be achieved by dual radio support. A dual-radio capable UE can register and create PDU sessions via respective networks when there is coverage of both PLMN and SNPN RAN. Optionally, the UE can also register to each network using N3IWF access. It can minimize interruption time when NG-RAN access is lost for one of the networks. For example, as in the following figure [3], when PLMN RAN coverage is lost, or signal becomes weak, a dual-radio capable UE can initiate PDU session mobility for PLMN PDU session from NG-RAN to N3IWF access. When the PLMN Uu interface becomes weak, the UE can trigger and pre-configure the PLMN PDU session resource supported by the SNPN PDU session resource via the SNPN Uu interface to obtain PLMN service via N3IWF access. Then the UE can switch the PLMN PDU session from PLMN RAN access to N3IWF access immediately and obtain the PLMN service via the SNPN Uu interface without interruption. Similarly, seamless SNPN service continuity can be guaranteed when SNPN is lost or becomes weak.
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Figure 6.21.2.2-1: Service continuity when PLMN coverage is lost

Observation 4.  Seamless service continuity between SNPN and PLMN can be achieved for the dual-radio capable UE.
However, in some scenarios, e.g., when the UE only have one Uu interface to be used, or when the UE have single Tx/Rx, it may not be suitable for the UE to concurrently connect to SNPN and PLMN/PNI-NPN, or to have two sets of RRC configurations. Whether the UE can concurrently use both Control Plane and User Plane with both Uu connections is dependent on the UE capabilities. RAN2 should discuss appropriate solutions for the dual-radio capable UE with limited capabilities. The two sets of RRC configurations or the two Uu interfaces may need to coordinate with each other in the control plan and user plan. In the scenario without RAN sharing, one of the challenges for the solutions is that there is no interface connection between the RAN of the PLMN/PNI-NPN and the RAN of the SNPN, and they do not share the same 5GC, either. The RAN of the PLMN/PNI-NPN cannot coordinate efficiently with the RAN of the SNPN. In the scenario with RAN sharing, one of the challenges for the solutions is that the PLMN/CAG cell and the SNPN cell may share the Uu radio resource.  
Proposal 1. The PLMN coordinates with the SNPN for the dual-radio capable UE with limited capabilities.
3 Conclusion
In this paper, we have discussed the RRC configuration of the dual-radio capable UE simultaneously connected to PLMN and NPN. Specifically, the scenario of RAN sharing is discussed. We have the following observations and proposal:
Observation 5.  Two Uu interfaces are used for the dual-radio capable UE to simultaneously connect to SNPN and PLMN.
Observation 6.  Two sets of RRC configurations can be used for the dual-radio capable UE to simultaneously connect to SNPN and PLMN.
Observation 7.  Dual-radio capable UE obtains better services when it concurrently connects the PLMN/PNI-NPN and the SNPN which have overlapped coverage.
Observation 8.  Seamless service continuity between SNPN and PLMN can be achieved for the dual-radio capable UE.
Proposal 2. The PLMN coordinates with the SNPN for the dual-radio capable UE with limited capabilities.
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