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1 Introduction

Qualcomm’s DP in S4-181079 [1], presented during SA4#100, describes two uses cases regarding the provisioning of information relevant to a control function in the FLUS system, a.k.a. common control point, to affect the uploading behavior by the FLUS source of live streaming media content. It was shown that the control point could reside either in the UE and collocated with the FLUS source, or at the network, for example in the FLUS sink. It was agreed that for either the UE- or network-based control point, the same types of assistance data as documented in [1] are useful to the control point towards guiding the uplink transmission operation by the FLUS source.
The use cases were deemed conceptually agreeable, and the agreed way forward is to conduct further analysis of the described use cases towards possible TR work, whose conclusions might or might not affect normative specifications.
The purpose of this contribution is to propose the working assumptions, recommended requirements, and gap analysis based on the two uses cases described in [1].
2 Use Case 1: Uploading to a Social Network Service with Network-based Control Point

2.2 Use Case Description
A user has a VR camera which can be attached to his UE to capture 360-degree video clips to be sent to his friends and family members in near real time. The 360-video is sent as a fish eye, side-by-side 2D video to a FLUS sink in the network, and upon network processing, is sent to a social network service (SNS) for distribution to interested viewers via UE-based FLUS sinks. The user associated with the FLUS source has a service subscription for which the Service Data Flows and QoS associated with the uplink streaming delivery can be dynamically switched between non-GBR and GBR bearers, based on device-side FLUS application request. The user wishes to maximize efficient usage of his data plan by avoiding unnecessary uplink traffic whenever possible – for example not sending content on the uplink or only a small initial portion until there is at least one viewer of his VR streaming content, and has configured the FLUS source accordingly.
In controlling the uploading behavior of the FLUS source, a network-based control point function has been designed to utilize different types of input information – user intent/preferences, application-layer data, and network information (pertaining to both the core network and RAN).
2.3 Working Assumptions
The following working assumptions, some of which are derived directly from S4-181079 [1] are applicable to this use case:

· The end user of the FLUS source wishes to avoid or minimize unnecessary uplink streaming traffic, for example, defer live uplink streaming or send only a small initial portion of the content, in the absence of viewership.

· The Live Uplink Streaming (‘LUS’) service provider has information on the actual or predicted viewership for any given instance of uplink streaming content.

· The LUS services provider would like the capability to delay or defer streaming content upload by new FLUS sources when it encounters congestion or a high work load in network processing of incoming media from existing FLUS sources.

· The LUS service provider would like the capability to inform the FLUS source when operating conditions in the RAN and/or Core Network have changed such that as result, a higher or lower data rate, or a higher or lower QoS of transmission, is now supportable for an existing active FLUS session.
· The control point function in the network would like the capability to dynamically tailor the uplink transmission behavior of the FLUS source to the operational status of the core network or the radio access network.
· The control point function in the network would like to have access to the user’s preference on streaming media uploading operation, e.g., in the presence or absence of viewers.

· The control point function in the network is aware that the farther away the device is located from the base station in the serving cell coverage area when performing uplink transmission, the greater degradation it incurs to overall system UL capacity of the serving or neighboring cells.
· A control point function in the network has interest in obtaining one or more of the following types of information for controlling or guiding the uplink transmission behavior of the FLUS source:

· User preference on minimizing unnecessary uplink data traffic; 
· Congestion or high load of the network processing subsystem of the FLUS system; 

· Downlink distribution method selected by the FLUS system;

· Measured or predicted viewership for the uplink streaming content;

· Measured or predicted interactive engagement with the uplink streaming content;

· Status on access network such as available access network types (Wi-Fi, 3G, 4G, 5G), and specific to 3GPP RAN technology: availability of excess bandwidth, non-GBR capacity;

· Location of the UE in the serving cell coverage area relative to the base station.
2.4 Recommended Requirements
The following recommended requirements are derived from the use case description in Sec. 2.1 along with the working assumptions as described in Sec. 2.2.

· It ought to be possible for the control point function in the network, when the FLUS source has streaming media content it wishes to send on the uplink, to obtain various information on the core network and/or RAN status/condition such as presence of congestion or high processing load in network-based media processing, downlink distribution method selected by the network, available access network type(s) for use in uploading streaming content, and the availability of spare uplink bandwidth or non-GBR capacity.
· It ought to be possible for the control point function in the network to obtain information on the measured or expected audience of, or interactive engagement of viewers with, the uplink streaming content.
Note: 
It is to-be-determined whether access by the network-based control point to the above types of information will require standardization of the associated delivery methods or network interfaces.
2.5 Gap Analysis
The following gap is identified with regards to meeting the recommended requirements as described in Sec. 2.3:

· The existing FLUS services concept and network architecture do not describe or depict the sources of information (application level, core network and/or access network related status/conditions) deemed relevant to the network control point for controlling or guiding uplink transmission behavior of the FLUS source.
· The existing FLUS services concept and network architecture do not support the provisioning of information (application level, core network and/or access network related status/conditions) deemed relevant to the network control point for controlling or guiding uplink transmission behavior of the FLUS source.
3 Use Case 2: Uploading to a Social Network Service with UE-based Control Point
3.2 Use Case Description
Note that the title and description of use case 2 in this document is slightly different from that as shown in [1]. The main difference is that in this document, the control point for guiding uplink streaming behavior of the FLUS source is simply indicated to reside in the UE, and is not explicitly attributed to application software or possibly a middleware function in the user device.
A user has a VR camera which can be attached to his UE to capture 360-degree video clips to be sent to his friends and family members in near real time. The 360-video is sent as a fish eye, side-by-side 2D video to a FLUS sink in the network, and upon network processing, is sent to a social network service (SNS) for distribution to interested viewers via UE-based FLUS sinks. The user associated with the FLUS source has a service subscription for which the Service Data Flows and QoS associated with the uplink streaming delivery can be dynamically switched between non-GBR and GBR bearers, based on device-side FLUS application request. The user wishes to maximize efficient usage of his data plan by avoiding unnecessary uplink traffic whenever possible – for example not sending content on the uplink or only a small initial portion until there is at least one viewer of his VR streaming content, and has configured the FLUS source accordingly.
In controlling the uploading behavior of the FLUS source, a UE-based control point function has been designed to utilize different types of input information – user intent/preferences, application-layer data, and network information (pertaining to both the core network and RAN).
3.3 Working Assumptions
The working assumptions for use case 2 are identical to those described for use case 1, with the following exception and addition:
· Exception: It is understood for use case 2 that the control point function resides in the UE as opposed to in the network.
· Addition: The control point in the UE may be implemented in the LUS application, or as middleware functionality in the user device.
3.4 Recommended Requirements
The following recommended requirements are derived from the use case description in Sec. 3.1 along with the working assumptions as described in Sec. 3.2.
· It ought to be possible for the control point function in the UE, when the FLUS source has streaming media content it wishes to send on the uplink, to obtain various information on the core network and/or RAN status/condition such as the presence of congestion or high processing load in network-based media processing, downlink distribution method selected by the network, available access network type(s) for use in uploading streaming content, and the availability of spare uplink bandwidth or non-GBR capacity.
· It ought to be possible for the control point function in the UE to obtain information on the measured or expected audience of, or interactive engagement of viewers with, the uplink streaming content.
Note: 
It is to-be-determined whether access by the UE-based control point to the above types of information should be supported by an existing FLUS system reference point or by a new reference point to be defined.
3.5 Gap Analysis
The following gap is identified with regards to meeting the recommended requirements as described in Sec. 3.3:

· The existing FLUS services concept and network architecture do not depict the sources of information (application level, core network and/or access network related status/conditions) deemed relevant to the US-based control point for controlling or guiding uplink transmission behavior of the FLUS source.
· The existing FLUS services concept and network architecture do not support the provisioning of information (application level, core network and/or access network related status/conditions) deemed relevant to the UE-based control point for controlling or guiding uplink transmission behavior of the FLUS source.
4 Summary and Proposal
SA4 is requested to discuss and reach agreement on the additional text contained in this document with regards to the previously presented and agreed use cases in S4-181079 [1], namely working assumptions, recommended requirements, and gap analysis. It is further proposed that the above text in Sections 2 and 3 be added to the latest permanent document which captures changes to TR 26.939 in the course of the E-FLUS work in the MTSI SWG.
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