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6.21	NG-RAN Sharing
6.21.1	Description
The increased density of access nodes needed to meet future performance objectives poses considerable challenges in deployment and acquiring spectrum and antenna locations. RAN sharing is seen as a technical solution to these issues.
In RAN Sharing operations, NG-RAN resources can be used by multiple network operators simultaneously via different sharing arrangements, e.g., Multi-Operator Core Network, Indirect Network Sharing, to facilitate operators in extending the availability of 5G services to more coverage areas for their subscribers.
6.21.2	Requirements
[bookmark: _Toc138427480][bookmark: _Toc114850101]6.21.2.1	General
Requirements related to NG-RAN sharing are described in 3GPP TS 22.101 [6], mainly in clause 4.9 and 28.2.
A 5G satellite access network shall support NG-RAN sharing.
.6.21.2.2	Indirect network sharing
The 5G system shall be able to support Indirect Network Sharing between the Shared NG-RAN and one or more Participating NG-RAN Operators’ core networks, by means of the connection being routed through the Hosting NG-RAN Operator’s core network. 
NOTE:	For more information on Indirect Network Sharing see Annex I.
In case of Indirect Network Sharing, the 5G system shall be able to support means for a Participating NG-RAN Operator to provide its information on operator/network name to UEs, e.g., for display to the user.
In case of Indirect Network Sharing, UEs shall be able to access their subscribed PLMN services when accessing a Shared NG-RAN, where the subscribed PLMN is one of the Participating NG-RAN Operators.
Subject to the agreement between hosting operators and the participating operator, the 5G system shall support a mechanism to enable a UE to obtain its subscribed services, including Hosted Services, of participating operator via a Shared NG-RAN using Indirect Network Sharing.
NOTE: the requirement assumes no impact to UE.
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[bookmark: _Toc138427628]9	Charging aspects
[bookmark: _Toc59116917][bookmark: _Toc61885750][bookmark: _Toc52638832][bookmark: _Toc138427629][bookmark: _Toc45387787]9.1	General
The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 
The 5G core network shall support collection of all charging information on either a network or a slice basis.
The 5G core network shall support collection of charging information for alternative authentication mechanisms.
The 5G core network shall support collection of charging information associated with each serving MNO when multi-network connectivity is used under the control of the home operator.
The 5G core network shall support charging for services/applications in an operator’s Service Hosting Environment.
The 5G core network shall support charging for content delivered from a content caching application.
The 5G core network shall support collection of charging information based on the access type (e.g. 3GPP, non-3GPP, satellite access).
The 5G core network shall support collection of charging information based on the slice that the UE accesses.
The 5G system shall be able to generate charging information regarding the used radio resources e.g. used frequency bands.
The 5G core network shall support collection of charging information based on the capacity and performance metrics.
In a 5G system with satellite access, charging call records associated with satellite access(es) shall include the location of the associated UE(s) with satellite access
NOTE: The precision of the location of the UE can be based on the capabilities of the UE or of the network.
The 5G system shall be able to support an indirect network connection even when the UE is in E-UTRAN or NG-RAN coverage.
The 5G system shall be able to support mechanisms to differentiate charging information for traffic carried over satellite backhaul.
For service function chaining (see clause 10) the collection of charging information associated to the use of service functions and the chain of service functions requested by third parties shall be supported.
The 5G system shall be able to support collection of charging information for a group of UEs, e.g. UEs of a AI/ML FL group.
The 5G core network shall be able to support collection of charging information associated with a UE accessing a shared network using Indirect Network Sharing.
Third of Change

[bookmark: _Toc138427670]Annex I (informative):
Indirect Network Sharing of NG-RAN Sharing
This annex clarifies scenarios applicable for Indirect Network Sharing between a Shared NG-RAN and the corresponding participating operator's core network as alternatives for operators who intend to deploy a NG Radio Access Network. Examples of such scenarios include wide-range coverage of rural areas, long-distance road coverage, compatibility with existing networks, service consistency, cooperation with diverse networks, considering different operators' strategies, commercial agreements, and specific rules/legislation in different countries.
Two or more operators have deployed or plan to deploy 5G access networks and core networks with MOCN. The challenge for the network operators is the maintenance generated by the interconnection (e.g., number of network interfaces) between the shared RAN and two or more core networks, especially for a large number of shared base stations. For these reasons, it is valuable to introduce a newly supported network sharing scenario as the operators' agreement. 
There is an agreement between all the operators to work together and build a shared network together cover the entire country, utilizing the different operator’s allocated spectrum appropriately in different parts of the coverage area (for example, Low Traffic Areas, LTA and High Traffic Areas, HTA). Multiple operators share one NG-RAN, but their 5GCs are independent. As shown in the following Figures, UEs access their subscribed PLMN services provided by their participating operators respectively, when entering the Shared NG-RAN.
-	The Hosting NG-RAN Operator 1, as illustrated below, can share its NG-RAN with the participating operators with or without direct connections between the shared access and the core networks of the participating operators. 
-	The Participating NG-RAN Operators 2 and 3, using shared NG-RAN resources provided by the Hosting NG-RAN Operator, e.g., within a specific 5G frequency band or within a specific area, when	the Shared NG-RAN does not have direct connections between the shared access and the core networks of the Participating NG-RAN Operators 2 and 3.
-	The Participating NG-RAN Operator 4, using shared NG-RAN resources provided by the Hosting NG-RAN Operator, with direct connections between the shared NG-RAN and the core networks of the participating operator, is in a MOCN arrangement.
[image: 1685089507576]
Figure I-1: Different options both direct and indirect connections between the Shared NG-RAN and the core networks of the participating operators.
[image: ]
Figure I-2: Indirect Network Sharing scenario involving core network of Hosting NG-RAN Operator between the Shared NG-RAN and the core networks of the participating operators.
The network sharing partners may set a specific sharing allocation model for a network sharing method they communicating with. The collection of charging information associated with the sharing method that the UE accesses with should be possible. It is also necessary to understand the charging information between the networks of both parties, e.g., the number of the users, and how long users using a certain shared network method will take. These informations are also needed when users use the participating operator's hosted services they have subscribed to and their flexible charging via Shared NG-RAN.
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