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Abstract of the contribution: This contribution provides update to network sharing of 5G System Phase 1 work item. 
1. Introduction

· As the 5G Multi Operator Core Network Sharing function is being defined, one enhancement to basic MOCN is the flexibility of the single operator to be able to use multiple PLMN IDs and use that information properly throughout the network. 
· In addition, as CBRS style PLMN ID and associated information is being proposed from the beginning, the associated information is not optional or additional, so it is clarified in the existing text. To get a benefit it’s not possible to have the additional information like Cell ID/TAI optional. It’s not possible to make use of PLMN specific configuration unless all UEs understand that use.
· Also there is no basic and additional PLMN concept since RAN only broadcasts PLMN and associated information and single operator can support multiple PLMD IDs.

· It should be possible for the UE to get served by its home operator at change of tracking area. A potential PLMN change at each cell change could cause a high and unnecessary network signalling load from PLMN changes and resulting core network registration changes, and, with a risk of service outage. The effect of this constraint is that tracking areas for different PLMNs in a shared network likely will cover the same area, the same set of cells.
· We propose that AMF provides preference of PLMN IDs towards RAN. The advantage is that the network is allowed to switch serving PLMN to a home PLMN of the UE when that is an available alternative in a target shared network,
and by that move the UE out of a roaming condition.
· To clarify the 5G MOCN difference from existing MOCN, it is proposed that for 5G we use the term 5G MOCN (5GMOCN).
· Also duplicate text removed from 5.18.1 and kept in 5.18.3.
2. Proposal

The following changes are proposed for 23.501 v1.5.0.

*************************************************************
5.18
Network Sharing

5.18.1
General concepts

A network sharing architecture shall allow multiple participating operators to share resources of a single shared network according to agreed allocation schemes. The shared network includes a radio access network. The shared resources include radio resources.

The shared network operator allocates shared resources to the participating operators based on their planned and current needs and according to service level agreements.



In this release of the specification, only the 5G Multi-Operator Core Network (5GMOCN) network sharing architecture, in which only the RAN is shared in 5G System, is supported.  5GMOCN for 5G System, including UE, RAN and AMF, shall support  operators’ ability to use more than one PLMN ID (i.e. with same or different country code (MCC) which is specified in TS 23.122 [17] and different network codes (MNC)).
NOTE: Different PLMN IDs can also point to the same CN.
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Figure 5.18.1-1:  5G Multi-Operator Core Network (5GMOCN) in which multiple CNs are 
connected to the same NG-RAN
5.18.2
Broadcast system information for network sharing

If a shared NG-RAN is configured to indicate available PLMNs for selection by UEs, each cell in the shared radio access network shall in the broadcast system information include PLMNs concerning available core network operators in the shared network.

The Broadcast System Information broadcasts a set of PLMN IDs and one or more additional set of parameters per PLMN e.g. cell-ID, Tracking Areas. All 5G System capable UEs that connect to NG-RAN support reception of multiple PLMN IDs and per PLMN specific parameters.
The available core network operator PLMNs shall be the same for all cells of a Tracking Area in a shared NG-RAN network.
UE decodes the broadcast system information and takes the information concerning available PLMN IDs into account in PLMN and cell (re-)selection procedures. Broadcast system information is specified in TS 38.331 [28] for NR, TS 36.331 [51] for E-UTRA and related UE access stratum idle mode procedures in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA. 
5.18.3
Network selection

A UE that has a subscription to one of the sharing core network operators shall be able to select this core network operator while within the coverage area of the shared network and to receive subscribed services from that core network operator.

Each cell in shared NG-RAN shall in the broadcast system information include the PLMN-IDs concerning available core network operators in the shared network.

When a UE performs an initial registration  to a network, one of available PLMNs shall be selected to serve the UE. UE uses all the received broadcast PLMN-IDs in its PLMN (re)selection processes which is specified in TS 23.122 [17]. UE shall inform the NG-RAN of the selected PLMN so that the NG-RAN can route correctly. The NG-RAN shall inform the core network of the selected PLMN.
As per any network, after initial registration  to the shared network and while remaining served by the shared network, the UE should not change to another available PLMN as long as the selected PLMN is available to serve the UE's location. The network selection procedures specified in TS 23.122 [17] may cause the UE to perform a reselection of another available PLMN. Also the network should not move the UE to another available PLMN, e.g. by handover, as long as the selected PLMN is available to serve the UE's location.

UE uses all of the received broadcast PLMN-IDs in its PLMN (re)selection processes.

5.18.4
Network selection in Handover procedure

The NG-RAN uses the selected PLMN (provided by the UE at RRC establishment, or, provided by the AMF/source NG-RAN at N2/Xn handover) to select target cells for future handovers (and radio resources in general) appropriately.

In the case of handover to a shared network:

-
The NG-RAN selects a target PLMN based on either (1) PLMN in use (2), pre-configuration, or (3) the EPLMN list in the Handover Restriction List provided by the AMF. When multiple PLMN IDs are broadcast in a cell selected by NG-RAN for handover, NG-RAN shall select a target PLMN, taking into account the prioritized list of PLMN IDs provided via Handover Restriction list from AMF.
-
For Xn based HO procedure, Source NG-RAN indicates a selected PLMN ID to the target NG-RAN by using target cell ID.

-
For N2 based HO procedure, the NG-RAN indicates a selected PLMN ID to the AMF as part of the TAI sent in the HO required message. Source AMF uses the TAI information supplied by the source NG-RAN to select the target AMF/MME. The source AMF should forward the selected PLMN ID to the target AMF/MME. The target AMF/MME indicates the selected PLMN ID to the target NG-RAN/eNB so that the target NG-RAN/eNB can select target cells for future handover appropriately.
A change in serving PLMN is indicated to the UE as part of the UE registration with the selected network.
5.18.5
Network Sharing and Network Slicing

As defined in clause 5.15.1, a Network Slice is defined within a PLMN. Network sharing is performed among different PLMNs. In case of network sharing, each PLMN sharing the NG-RAN defines and supports its PLMN-specific set of slices that are supported by the common NG-RAN.
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Duplicate text.


The same text is included under 5.18.3 as the first paragraph.
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