Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG3 #101bis
                                         R3-186040
Chengdu, China, 8th – 12th Oct. 2018
Agenda Item:
25.2
Source:
CMCC
Title:
Use Case of Edge Computing and Radio Network Exposure
Document for:
Discussion and decision
1 Introduction
The study item proposal (Study on RAN-centric Data Collection and Utilization for LTE and NR) [1] has been approved at RAN Plenary #80, and the proposal is revised and approved at RAN Plenary #81, with the objectives of the study item as [2]:

1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].
2. Identify necessary standard impact on data collection and utilization for the defined use cases and scenarios, including, 
· Definition: Identify relevant measurement quantities, events and faults for collection and utilization. On top of existing RRM measurements and LTE L2 measurements, identify metrics to be newly introduced or to be refined, including [RAN2]:

1. RRM measurement quantities, RLF and access failure information, etc from consenting UEs,

2. L2 measurement quantities.
3. L1 measurement quantities (e.g. Timing Advance in RAR)
4. Sensor data for UE orientation/altitude to log in addition to location (e.g., digital compass, gyroscope,barometer)
· Collection: Study the procedure for configuration and collection of UE measurements, L1/L2 RAN node measurements and signalling procedure for distributed and central analysis. Identify the potential standard impact on related network entities. Additionally for MDT study following solutions [RAN3, RAN2]:

· Logged MDT focusing on RRM measurements;

· Immediate MDT focusing on RRM measurements;

· Utilization: Study necessary procedures and information exchange required for different use cases, e.g. SON, RRM enhancement, edge computing, radio network information exposure, URLLC and LTE-V2X (i.e., PC5 and uu), etc [RAN3]. 

Note: this includes studying the Local RRM Policy Information storage and retrieval per UE for LTE and NR. 
3. If necessary, investigate the benefits and feasibility of introducing a logical entity/function for RAN centric data collection and utilization [RAN3].
The interaction with other group SA5, SA3 and SA2 may be considered during the study with regards to 5GC and EPC functionalities e.g. NetWorkData Analytics Function (NWDAF).
This contribution discusses the use case of edge computing and radio network exposure.

2 Discussion
2.1 Use Case Introduction
Currently, most mobile applications are run “over the top” of mobile networks. The mobile networks are focused on provision of unified network connections with little knowledge of its application traffic. Meanwhile, the mobile applications make efforts to avoid possible impacts by the mobile networks. They are isolated designed. As an example, the mobile applications adjust their data rate by rate estimation rather than consulting the mobile networks. And the radio resource is scheduled based on the radio conditions and the QoS parameters, of which the QoS parameters are provided by the core networks. 
The lack of communication between mobile networks brings challenges to end-to-end network optimization and maximum application user experiences.

In NG-Core, solutions are developed to bridge gap between the networks and the applications. AF and NEF are introduced to interact with the mobile applications [4]. Moreover, in [5], NWDAF is studied to assist communication pattern generation, QoS provisioning and adjustments. However, at present little radio network data is collected and analyzed by NWDAF and it is difficult to do so. Apparently, the edge RAN data shall be polished before collected by a core entity/function, since the edge RAN data is of large amount and most of the RAN data is not understood by the core. And the core network QoS decisions and information exposure barely include input of the radio network conditions. 

Obviously, although core networks communicate with the applications, there is still gap between the applications and the radio networks. And this brings challenges to both the mobile network operators and the mobile application providers: 
· Mismatch between fast radio channel variations and relatively slow application adjustments: since without instant knowledge of mobile network bandwidth, the application is not capable to adapt fast enough to the varying radio conditions. And it would lead to inefficient radio resource usage and sub-optimal user experiences. For example, for video applications, if the radio network bandwidth suddenly degrades, video stalling can be caused, and if there is random packet data loss, video quality degradation can occur.
· Mismatch between radio network scheduling and instant service data priority: although NG-Core introduces mechanisms of dynamic QoS and non-standardized QoS provisioning based on NWDAF analysis, instant (i.e. more real-time) service prioritization scheme may be required in RAN. On the one hand, the radio condition based QoS policy can be derived; while on the other hand, the radio networks is much closer to the mobile users, so it can be more sensitive to the user experiences, and can be adapted more quickly. As an example, given the radio networks in the edge is aware of a stalling video, extra radio resource allocation or instant priority boost can be done by RAN to avoid the stalling. 

Observation1: Gap between the radio networks and the mobile applications hinders efficient radio resource usage and optimal user experiences.

Therefore, communication shall be established between the radio networks and mobile applications: 
1. The instant radio network information can be exposed to the applications or to the core networks, so that the applications can be fast and accurately adapted to change of mobile networks. 
2. The radio networks can be made aware of the applications. Thus the best service data priorities and radio resource scheduling can be achieved with inputs of both instant application requirements and radio network conditions.
By radio network information exposure and radio network awareness of mobile applications, the radio resource can be fully utilized, and the mobile user experiences are improved.

Observation2: Both radio network information exposure and service aware RAN in the edge can close the gap between the radio networks and the applications, and is promising to increase radio resource utilization and user experience. 
Proposal1: Study case of edge computing and radio network information exposure, with two categories of sub use cases: radio network information exposure and service aware RAN.

2.2 Key Issues
2.2.1 Radio Network Information Exposure
Different radio network information may be exposed for different usages. It shall be studied on types of exposure information, the format, the utilization and also the data collection and information procedures.
1. Typical sub use cases, e.g. radio network information exposure to assist video code rate selection, radio network information exposure to assist QoS provision and adjustments;
2. Definition of the radio network information to be exposed, e.g. if it is the available UE radio bandwidth, what the granularity is to be exposed;
3. Data collection required to derive the radio network information;
4. Procedures to support radio network information exposure.

Proposal2: Capture and study the key issues of radio network information exposure. 
2.2.2 Service aware RAN
By service aware RAN, mobile applications can be temporarily boosted on demand. It is required to further study on the most urgent sub use cases and the solutions.

1. Typical sub use cases, e.g. video stalling aware RAN
2. Definition of service information to be aware of;

3. Data collection required to be aware of the service information;
4. RAN functions and actions upon awareness of defined service information;

Proposal3: Capture and study the key issues of service aware RAN.  
3 Conclusion
Observation1: Gap between the radio networks and the mobile applications hinders efficient radio resource usage and optimal user experiences.

Observation2: Both radio network information exposure and service aware RAN in the edge can close the gap between the radio networks and the applications, and is promising to increase radio resource utilization and user experience. 
Proposal1: Study case of edge computing and radio network information exposure, with two sub-cases: radio network information exposure and service aware RAN.
Proposal2: Capture and study the key issues of radio network information exposure. 
Proposal3: Capture and study the key issues of service aware RAN.  
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Use cases and solutions
X.y
Use case y: Edge Computing and Radio Network Exposure
X.y.1 Use case Introduction
Currently, most mobile applications are run “over the top” of mobile networks. The mobile networks are focused on provision of unified network connections with little knowledge of its application traffic. Meanwhile, the mobile applications make efforts to avoid possible impacts by the mobile networks. They are isolated designed. As an example, the mobile applications adjust their data rate by rate estimation rather than consulting the mobile networks. And the radio resource is scheduled based on the radio conditions and the QoS parameters, of which the QoS parameters are provided by the core networks. 
The lack of communication between mobile networks brings challenges to end-to-end network optimization and maximum application user experiences.

In NG-Core, solutions are developed to bridge gap between the networks and the applications. AF and NEF are introduced to interact with the mobile applications [4]. Moreover, in [5], NWDAF is studied to assist communication pattern generation, QoS provisioning and adjustments. However, at present little radio network data is collected and analyzed by NWDAF and it is difficult to do so. Apparently, the edge RAN data shall be polished before collected by a core entity/function, since the edge RAN data is of large amount and most of the RAN data is not understood by the core. And the core network QoS decisions and information exposure barely include input of the radio network conditions. 

Obviously, although core networks communicate with the applications, there is still gap between the applications and the radio networks. And this brings challenges to both the mobile network operators and the mobile application providers: 
· Mismatch between fast radio channel variations and relatively slow application adjustments: since without instant knowledge of mobile network bandwidth, the application is not capable to adapt fast enough to the varying radio conditions. And it would lead to inefficient radio resource usage and sub-optimal user experiences. For example, for video applications, if the radio network bandwidth suddenly degrades, video stalling can be caused, and if there is random packet data loss, video quality degradation can occur.

· Mismatch between radio network scheduling and instant service data priority: although NG-Core introduces mechanisms of dynamic QoS and non-standardized QoS provisioning based on NWDAF analysis, instant (i.e. more real-time) service prioritization scheme may be required in RAN. On the one hand, the radio condition based QoS policy can be derived; while on the other hand, the radio networks is much closer to the mobile users, so it can be more sensitive to the user experiences, and can be adapted more quickly. As an example, given the radio networks in the edge is aware of a stalling video, extra radio resource allocation or instant priority boost can be done by RAN to avoid the stalling. 

Observation1: Gap between the radio networks and the mobile applications hinders efficient radio resource usage and optimal user experiences.

Therefore, communication shall be established between the radio networks and mobile applications: 
1. The instant radio network information can be exposed to the applications or to the core networks, so that the applications can be fast and accurately adapted to change of mobile networks. 

2. The radio networks can be made aware of the applications. Thus the best service data priorities and radio resource scheduling can be achieved with inputs of both instant application requirements and radio network conditions.

By radio network information exposure and radio network awareness of mobile applications, the radio resource can be fully utilized, and the mobile user experiences are improved.

X.y.2 Sub use cases and solutions
X.y.2.1 Radio Network Information Exposure
Different radio network information may be exposed for different usages. It shall be studied on types of exposure information, the format, the utilization and also the data collection and information procedures:
1. Typical sub use cases, e.g. radio network information exposure to assist video code rate selection, radio network information exposure to assist QoS provision and adjustments;

2. Definition of the radio network information to be exposed, e.g. if it is the available UE radio bandwidth, what the granularity is to be exposed;

3. Data collection required to derive the radio network information;

4. Procedures to support radio network information exposure.

X.y.2.1.1 Sub case 1 and the solution
<Sub case description and the solution description>
X.y.2.2 Service aware RAN
By service aware RAN, mobile applications can be temporarily boosted on demand. It is required to further study on the most urgent sub use cases and the solutions.

5. Typical sub use cases, e.g. video stalling aware RAN
6. Definition of service information to be aware of;

7. Data collection required to be aware of the service information;

8. RAN functions and actions upon awareness of defined service information;
X.y.2.2.1 Sub case 1 and the solution

<Sub case description and the solution description>
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