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Abstract of the contribution: this paper proposes the solution for inter PLMN NF service discovery.
1. Introduction
In SA2#118-bis meeting, general description of NF discovery was agreed and documented in TS 23.501 clause 6.3.1. However, the mechanism for NF discovery across PLMN is not clear. This contribution proposes a solution to address this issue. 
2. Discussion

The NRF (network function repository function) is an NF in the 5G core network. It should be under operator’s control. It is not expected the NRF is shared across multiple operators. In other words, the NRF shall be deployed in a per PLMN basis.
In case the NF discovery happens within one PLMN (requester NF and the target NF belongs to the same PLMN), the NF discovery is realized as described in clause 6.3.1, TS 23.501.

When the NF discovery takes place across PLMNs (requester NF intends to discover an NF instance in another PLMN), the interaction between the NRF in the respective PLMN is necessary. Assuming requester NF and NRF A are in PLMN A, while target NF and NRF B are in PLMN B, the requester NF shall provide the PLMN ID of PLMN B to the NRF A to indicate the PLMN where the NF instance locates, besides the type of the NF and other service parameters to discover the target NF.
NRF A interacts with NRF B to request the NF instances information of the requested NF type and NRF B responds with the IP address or the FQDN of NF instance(s) to the requester NF.
Another option (refer to S2-170277) require one intermediate function for across PLMN NF service discovery. It is not clear which PLMN the intermediate function belonged to. If the intermediate function belonged to the serving PLMN, it is unclear why this is need? If the intermediate function belonged to the target PLMN, it may be questioned on whether it is possible to allow any NF in the other PLMN to access this intermediate PLMN. Per that consideration we think that the discovery via the NRF interaction is more suitable. 
3. Proposal

It is proposed to add the following texts into TS 23.501 and TS 23.502.
*************** Start of 1st changes *********************

6.3
Network function discovery and selection

6.3.1
General
The NF discovery enables one NF discover a specific target NF type.
Unless the expected NF information is locally configured on requester NF, e.g. the expected NF is in the same PLMN the NF discovery is implemented via the NRF. The NF repository function (NRF) is the logical function that is used to supports the functionality of NF discovery. 
Editor’s note: It is FFS how to identify the NRF in remote PLMN.
In order to access to a requested type NF and no associated NF(s) stored on the requester NF, the requester NF initiates the NF discovery by providing the type of the NF (e.g. SMF, PCF) and other service parameters e.g. slicing related information to discover the target NF. The detail service parameter(s) used for specific NF discovery refer to the related NF discovery and selection clause.
The NRF provides the IP address or the FQDN of NF instance(s) to the requester NF for target NF instance selection. Based on that information, the requester NF can select one NF instance.

For NF discovery across PLMNs, the requester NF provides the NRF the PLMN ID of the target NF. The Local PLMN interacts with the NRF in the target PLMN to retrieve the IP address or the FQDN of the target NF instance (s).
*************** End of changes *********************
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