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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: Study on management and orchestration aspects with integrated satellite components in a 5G network
[2]
3GPP TS 22.261 Service requirements for next generation new services and markets V16.8.0
3
Rationale

This document adds a use case for the multi-RAT load-balancing which is associated with both a Satellite RAN and a Terrestrial RAN to TR 28.808 [1]. As defined by SA1 in document TS 22.261 [2] satellite integration in the 5G system is required. The purpose of this use case is to identify resource management aspects that are needed to support this specific use case.
4
Detailed proposal

	1st modified section


5
Use Cases
5.3
Use cases for monitoring of satellite components
5.3.X 
Multi-RAT load-balancing associated with both a Satellite RAN and a Terrestrial RAN

5.1.X.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.

5.1.X.2 
Description

For efficient multi-RATs load balancing, the following capabilities and procedures are applied across different parts of 5GS.  Figure x shows capabilities required for the load balancing.
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Figure x: 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.  And 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.X.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 of 1st modified section
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6. 
Potential Requirements
6.3
Monitoring of satellite components
6.3.X
Multi-RAT load-balancing associated with both a Satellite RAN and a Terrestrial RAN
[REQ-FS_5GSAT_MO-x.xx] Multi-RAT load-balancing shall be provided to assure optimal resource usage of the Satellite RAN and Terrestrial RAN domains.
[REQ-FS_5GSAT_MO-x.xx] Multi-RAT load-balancing shall be provided to guarantee of service continuity (reliability) in mobile UEs.
	End modified section
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