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1
Decision/action requested

The group is asked to discuss and approve the proposal.
2
References

[1]

3GPP TR 28.808 V0.5.0: Study on management and orchestration aspects with integrated satellite components in a 5G network
3
Rationale

This document proposes to remove two unnecessary use case clause headers in TR 28.808 [1] to improve the clarity of the document structure.
4
Detailed proposal
	1st modified section


5
Use Cases
5.1
Use cases related to network slice management


5.1.1
Create a network slice instance associated with a satellite RAN
5.1.1.1
Pre-conditions

A NOP wants an NSI which includes a 5GC and a Satellite RAN. The Satellite RAN is associated with either a Satellite NR-RAT, or can be non-3GPP Satellite RAT. 

5.1.1.2
Description 

In some cases, the satellite coverage can be as large as the whole world, or can be regional (i.e. covering several countries). In some cases, the latency of the satellite RAN can be significant, from few tens of ms (for LEO) to several hundreds of ms (see Informative Annex A). Further, the description of the Satellite RAN can vary according to its characteristics.  

The NOP wants an NSI to support a communication service and the NSI to support to the description of the satellite RAN characteristics.
5.1.1.3
Post-conditions
An NSI which includes CN part and RAN part is created, taking into account the specific characteristics of the satellite RAN.
5.1.2
RAN sharing of a 5G network with satellite components
5.1.2.1
Pre-conditions

A 5G System is composed of a satellite component, that may include:

- A number of spacecraft, each composed of RUs, possibly gNB-DUs, gNB-CUs

- A number of Earth radio stations located on ground, interconnected with the spacecrafts, each composed of RUs and possibly connected to gNB-DUs and/or gNB-CUs.

The satellite component is interconnected with a 5GC.

It is specified in TS 22.261 that: “a 5G satellite access network shall support NG-RAN sharing”.
A number of NOPs want to share the 5G satellite access network and certain NOPs want to have Network Slicing enabled in the satellite components.

5.1.2.2
Description 

The satellite on-board resources are managed by a satellite NOP, to allow the distribution of the limited RF power and bandwidth resources (for a RU), as well as for the power consumption and network resources for the digital processing units. A satellite NOP can therefore act also as VISP (and/or a Data Center Service Provider (for the spaceborne part)). A NOP that is allowed access to the satellite components will be allowed to manage slice configurations in the shared satellite RAN. 

5.1.2.3
Post-conditions
The satellite components are configured to support multiple NOPs and NSIs are created for each NOP according to their requirements (bandwidth, connectivity, coverage, etc.) and according to the capabilities of each spacecraft and of the combined capabilities of the network.

5.1.3
Creating and managing sliced associated with satellite components 
5.1.3.1
Pre-conditions

A 5G System is composed of a satellite component, that may include:

- a Geostationary-satellite network on the Radio Access part,

- a global LEO access network on the Radio access part, creating potentially a global overlay.

Further, satellite backhaul can be used for transport between 5G-CN functions and RAN functions.

These conditions generate latencies between UEs and the 5G-CN that can be higher or lower than those that could be met if a terrestrial network (radio or fiber) would be used for access or transport.

5.1.3.2
Description 

In TS 22.261, it is specified that a 5G system with satellite access shall support different configurations where the radio access network is either a satellite NG-RAN or a non-3GPP satellite access network, or both.
It is further required that:

· The 5G system with satellite access shall support the use of satellite links between the radio access network and core network, by enhancing the 3GPP system to handle the latencies introduced by satellite backhaul.

· A 5G system with satellite access shall be able to support meshed connectivity between satellites interconnected with inter-satellite links. 

For a 5G system with satellite access, the following requirement also applies:

· A 5G system with satellite access shall be able to select the communication link providing the UE with the connectivity that most closely fulfils the agreed QoS.

Operator wants an NSI to support a communication service and the associated Network Slice that offer the best service options.

5.1.3.3
Post-conditions
An NSI which includes CN part and RAN part is created, taking into account the specific characteristics of the satellite RAN and backhaul characteristics.

The performances of the satellite components are monitored to ensure that the performances of the NSI can be delivered as planned.

5.1.4 
Network slice instance(s) associated with both a Satellite RAN and a Terrestrial RAN

5.1.4.1 
Pre-conditions

A NOP wants to instantiate an NSI which includes a 5GC, a 3GPP Satellite RAN and a 3GPP Terrestrial RAN. The Satellite RAN is connected to the 5GC with the use of RAN sharing. 
5.1.4.2 
Description

A satellite network could be used to the extend the coverage of an existing terrestrial 3GPP network. When the Satellite RAN is connected to a 5GC by using RAN sharing and therefore is connected to the same 5GC, the NOP may want to deploy a single NSI spanning the Satellite RAN, Terrestrial RAN and 5GC.

Moreover, a NOP may want to specify different network slice service requirements (data rate, latency, etc.) for the Satellite RAN and Terrestrial RAN in the same NSI, due to the specific Satellite RAN characteristics.
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Figure 5.1.4-1: An NSI spanning both a Satellite RAN and a terrestrial RAN with two examples of network slice service requirements
Note: 
There may be more than one network slice service requirement for the Satellite RAN, terrestrial RAN and 5GC.
5.1.4.3 
Post-conditions
An NSI is created which spans both the Satellite RAN and the terrestrial RAN, with specific network slice service requirements for Satellite RAN and Terrestrial RAN domains.
	End modified section


	2nd modified section


5.3.3 
Multi-RAT load-balancing associated with both a Satellite RAN and a Terrestrial RAN

5.3.3.1 
Pre-conditions

A NOP wants to optimize resource usage of multi-RATs by supporting load-balancing between satellite RANs and terrestrial RANs.  The Satellite RAN and Terrestrial RAN are connected to the 5GC with the use of RAN sharing. 

A NOP provides the following capabilities: radio resource management and traffic flow control in RAN, multi-RAT resource control in 5GC, and multi-RAT resource management in 3GPP Management.

5.3.3.2 
Description

For efficient multi-RATs load balancing, the following capabilities and procedures are applied across different parts of 5GS.  Figure 5.3.3-1 shows capabilities required for the load balancing.
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Figure 5.3.3-1: Capabilities for Multi-RATs load-balancing for Satellite and terrestrial RANs
Both satellite and terrestrial 3GPP NR RANs have capabilities of its own radio resource management (e.g., dynamic selection of the appropriate radio bearers) and traffic flow control which dynamically decides, for each in progress connection, the traffic bit rates that have to be managed by each cell of the gNB.  The 5GC has multi-RATs resource control capability which performs optimal load-balancing control of multi-RATs.  3GPP Management includes multi-RAT resource management capability which coordinates with multi-RAT resource control capability in 5GC for optimal multi-RAT load-balancing.
Multi-RAT load-balancing procedure may follow the following steps:
1. UE connection procedure to the selected RAT is performed based on the connection profile information such as UE type, service type, and user’s connection preferences, etc.

2. When a connection is setup, uplink and downlink traffic is sent from/to the UE

3. UE sends measurement report about radio link periodically during the connection to the multi-RAT resource control module
4. The multi-RAT resource control module decides load-balancing policy based on the reports, the traffic is switched from the currently active RAT to another RAT by the traffic flow control when load-balancing is required
5. 
At the end of the connection, each UE sends feedback about the quality of connection and the connection profile information is updated accordingly.  The same information is also sent to multi-RAT resource management module in 3GPP management system
5.1.3.3 
Post-conditions
Optimal Multi-RAT load-balancing is completed across both the Satellite RAN and the terrestrial RAN, with specific multi-RAT resource usage requirements for Satellite RAN and Terrestrial RAN domains.  As a result, the following improvement can be achieved:

· Improvement of the overall data rates (throughput) to mobile UEs in 5G networks for both DL and UL.
· Improvement of the optimal exploitation of 5G network resources while meeting the 5G KPIs.
· Guarantee of service continuity (reliability) in mobile UEs

	End modified section


