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Abstract: A use case about long-distance mobility in one shared network and across different shared networks is proposed and potential requirements are described for the shared network in TR22.851.
1. Introduction
One use case of the mobility between shared parties has been discussed in TR22.851 v0.2. However, it focuses on how to provide the service with non-shared and shared E-UTRA and 5G NR access networks in the same region. More 3GPP 5G access node types, deployment options, and mobility management across different regions are not well considered. Thus, this contribution will study the scenario of long-distance mobility in different shared networks of one Host Operator and across different Host Operators. 
2. Reason for Change
More mobility scenarios and associated requirements shall be addressed for a shared network with the indirect connection between shared access and the core networks to Section 5 “Use Cases” of TR 22.851.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree on the following changes to 3GPP TR22.851 v0.2.0
* * * First Change * * * *
[bookmark: _Toc103966486][bookmark: _Toc100862436]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2] 3GPP TS 22.101: "Service principles".
[3] 3GPP TS 22.261: "Service requirements for the 5G system".
[x1]	“Highway makes desert travel easy”, http://en.people.cn/n3/2022/0706/c90000-10119553.html
* * * Next Change * * * *
5 Use cases
5. X	Use case of long-distance mobility in and across shared networks
[bookmark: _Toc100862437]5.X.1	Description
Despite the aircraft and rail have been developed to serve more and more regions, road transport remains the most important way to deliver goods. As the logistics industry is booming, the total length of long-distance road transport has increased every year in the last ten years. How to provide communication service during long-distance transport is valuable to be discussed to serve the transportation and logistics customers. Network sharing offers a way for the network operator to share the heavy deployment of mobile networks, as well as improve the service availability and user experience along the transport routes.
Compared with MOCN configuration, network sharing with the indirect connection between shared RAN and the core network of participating operators allows more access options for the sharing parties to consider. For example, one network operator needs to provide communication service along a dedicated transport route across dense urban, rural, and desert, but can’t find one Hosting RAN operator with full coverage of the whole route. It’s possible to cooperate with a 5G terrestrial network operator and a 3GPP satellite network operator separately to ensure full coverage. Also, with the agreement, it’s possible to leverage the temporary coverage enhancement plan of Hosting RAN operators for certain regions, such as deploying onboard base stations in dense urban, to provide better user experience to their own users.
[image: ]
Figure 5.X.1-1 China Yuli-Qiemo Desert Highway[x1]
[bookmark: _Toc100862438][bookmark: _Hlk101441008]5.X.2	Pre-conditions
It is assumed that network operators OP1, OP2, and OP3 have deployed 5G networks respectively in a country. Their radio access network can provide coverage to different regions of the country, and together cover the entire country with overlapping in certain regions.
OP1 and OP3 are agreed with OP2 to share radio access network in the planned geographic area via the indirect connection between their shared radio access network and OP2’s core network.
· OP1 is a Hosting RAN Operator, sharing different types of 5G access nodes(e.g. Macro, onboarding, IAB) with Participating Operator OP2;
· OP3 is another Hosting RAN Operator, sharing 3GPP satellite access nodes with OP2;
· OP2 has non-shared 5G access network deployed in some regions of the country.
· UE on the vehicle supports all 5G RATs and has the subscription with OP2 PLMN2.
[image: ]
[bookmark: _GoBack]Figure 5.X.2-1: Long-distance mobility in and across shared networks
[bookmark: _Toc100862439]5.X.3	Service Flows
1. UE on the vehicle successfully registers with home network PLMN2 via OP1 5G base station #A.
2. UE successfully initiates a communication service (e.g. upload monitor data, IMS voice call) with the remote end during the movement.
3. When UE reaches Location Loc #A, where can detect the radio signal of both 5G base station #B and onboarding base station, OP2 will steer UE to select a proper OP1 access node to continue the service regarding the subscription, charging policy and service capability.
4. When UE reaches Location Loc #B, where can detect the radio signal of OP1 5G base station and OP3 satellite access node, OP2 will steer UE to select a proper Hosting RAN operator and access node to continue the service regarding the subscription, charging policy and service capability.
5. When UE moves from Loc #B to Loc #C, OP2 will steer UE to continue the service or limit available service (e.g. emergency call, small size of data uploading) regarding the subscription, charging policy and service capability.
6. When UE reaches Location Loc #C, where can detect the radio signal of OP3 satellite access node and OP2 5G base station, OP2 will steer UE to select OP2 access node to continue the service.
[bookmark: _Toc100862440][bookmark: _Hlk101440884]5.X.4	Post-conditions
UE can get services with the displayed serving network as PLMN2 when moving in OP1 shared network, across OP1 and OP3 shared networks, and across OP3 shared network and OP2 non-shared networks.
[bookmark: _Toc100862441]5.X.5	Existing features partly or fully covering use case functionality
The normative stage1 requirements of network sharing have been introduced to TS22.101 [2] and TS 22.261[3] in previous releases. For different access networks, TS 22.261[3] introduces requirements for satellite access in NG-RAN sharing, stated as below.
A 5G satellite access network shall support NG-RAN sharing.
[bookmark: OLE_LINK27]Multiple shared access networks via direct connection to the same core network simultaneously are not explicitly considered. There are only general requirements about mobility management for different access networks and multiple connectivity with different access networks of different operators.
TS 22.261[3] has illustrated general requirements about access, the mobility management and service continuity between different access networks as below.
Based on operator policy, the 5G system shall support steering a UE to select certain 3GPP access network(s). [6.3.2]
The 5G system shall support inter- and/or intra- access technology mobility procedures within 5GS with minimum impact to the user experience (e.g. QoS, QoE). [6.2.2]
The 5G system shall support service continuity between 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by different operators having an agreement.[6.2.3]
TS 22.261[3] has defined requirements about multi-network connectivity and service delivery across operators as below.
To provide a better user experience for their subscribers with UEs capable of simultaneous network access, network operators could contemplate a variety of sharing business models and partnership with other network and service providers to enable its subscribers to access all services via multiple networks simultaneously, and with minimum interruption when moving.
For a user with a single operator subscription, the use of multiple serving networks operated by different operators shall be under the control of the home operator.
[bookmark: _Toc100862442]5.X.6	Potential New Requirements needed to support the use case
[PR 5.X.6-001] Subject to the agreement, the 5G system shall support a mechanism to authorize UE with the subscription to Participating Operator to obtain services in shared networks using indirect network sharing with minimum information exposure of the subscription and identities to Hosting Operators.
[PR 5.X.6-002] In case of multiple shared access networks using indirect network sharing, the 5G system shall enable the Participating Operator to steer UE to select certain shared access network based on the agreement, the operator policy and service capabilities.
[PR 5.X.6-003] Subject to the agreement and operator’s policy, the 5G system shall support a mechanism to minimize service interruption for UEs moving between different shared access networks using indirect network sharing of the same or different Hosting Operators.
[PR 5.X.6-004] Subject to the agreement and operator’s policy, the 5G system shall support a mechanism to prevent UE with the subscription to Participating Operator from obtaining unauthorized services in a shared network using indirect network sharing.
 * * * End of Changes * * * *
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