Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4#100
 S4-181079
Kochi, India 15th – 19th Oct 2018

Agenda item: 
12.5
Source: 
Qualcomm Incorporated
Title: 
Use Cases on Information Relevant for a Common Control Point in an Live Uplink Streaming System
Document for
Discussion and Agreement
1 Introduction

This discussion paper represents a follow-up to an agreement on way forward, or “action item” reached during the 29 Aug 2018 MTSI SWG telco on E-FLUS:

“Collect use cases identifying information that may be relevant for a common control point in the system (could be network, UE, other…”.
That action item resulted from discussion of a Qualcomm DP contribution in S4-AHM423 [1] on additional considerations on upload strategies in E-FLUS. There were different viewpoints expressed on the suitability of defining exchange of application-specific information via F-C, and whether the network FLUS sink or the FLUS source should act as a control point for affecting F-U behaviour. 
This DP proposes a set of use cases for moving forward on reaching conclusions or decisions on uplink delivery strategies of the FLUS source as proposed by Qualcomm. 
2 Use Cases
2.1
Use Case 1: Sharing to a Social Network Service with Application Control of Uplink Streaming
2.1.1
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 application accordingly. In determining its uploading behavior, the application 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).
2.1.2
Relevant Types of Information for the Application
The types of information useful or relevant to the application includes:
· User interest or preference settings

· Network processing subsystem of FLUS

· Distribution processing subsystem of FLUS

· Viewership measurement subsystem of the SNS

· Interactive engagement subsystem of the SNS

· Access network information such as available radio access technologies for uploading, and associated with the 3GPP RAN: availability of excess bandwidth, non-GBR capacity, and capacity cost of uplink transmission at the cell-edge.

2.2
Use Case 2: Sharing to a Social Network Service with Network Control of Uplink Streaming

2.2.1
Use Case Description
This use case is very similar to the previous use case. The two are identical from the standpoint of the end-to-end functionality – i.e., the delivery of VR streaming content from an end user, via the FLUS source, to viewers on their UE-based FLUS sinks. Additionally, just like the previous use case, the user associated with the FLUS source has a service subscription that permits dynamic switching between the use of non-GBR and GBR bearers for sending streaming content to the network FLUS sink. Furthermore, as in the previous use case, that user wishes to maximize efficient usage of his data plan by avoiding unnecessary uplink traffic whenever possible – using the same techniques as described for the prior use case. The key difference is that in this use case, it’s a network side entity, instead of the device application, that controls the uplink streaming behaviour of the FLUS source. This network entity is functionally separate from both the FLUS system (containing the network processing and distribution processing subsystems) and the SNS system (containing the viewership measurement and interactive engagement subsystems). However, no different from the previous use case, it makes use of the same types of information from the affiliated sources as the device application in determining the appropriate uplink streaming behavior of the FLUS source. Subsequently, the network entity will send notifications or commands to the FLUS source on the desired or required uplink streaming behavior. These notifications can be categorized as guidance or enforcement in nature towards affecting the appropriate content transmission behaviour by the FLUS source.

2.2.2
Relevant Types of Information for the Application   

Identical to the previous use case, the types of information useful or relevant to the network “control” entity include:
· User interest or preference settings

· Network processing subsystem of FLUS

· Distribution processing subsystem of FLUS

· Viewership measurement subsystem of the SNS

· Interactive engagement subsystem of the SNS
· Access network information such as available radio access technologies for uploading, and associated with the 3GPP RAN: availability of excess bandwidth, non-GBR capacity, and capacity cost of uplink transmission at the cell-edge.
3 Exemplary FLUS Source Uplink Streaming Behavior

The following table (represent a slight revision of a similar table in [1]), indicates examples of notifications sent by the common control point (either UE-based or network-resident) to the FLUS source, regarding desired or recommended FLUS source behavior, as a function of input information received by the control point.
Table 1: Example network/system conditions mapped to recommended FLUS source action 
	Info Source
	Condition
	Implication
	Notification by Control Point
	Reason

	End user (intent/preference)
	Desire to minimize wasteful uplink transmission towards saving cellular service costs
	Only send uplink streaming content when there is at least one viewer 
	Depending on viewership presence, immediately send the entire video clip or either a) defer uplink streaming or b) upload only an initial segment 
	Support user desire to save service cost

	Processing function of FLUS system
	High media processing load
	· Temporarily cannot handle additional incoming streams

· De-prioritize processing of media streams with non-stringent delay requirement
	When no viewer is present, send uplink data without strict delay requirement, possibly in exchange for higher data rate or media quality 
	Core Network congestion

	Distribution function of FLUS system
	Decision to employ broadcast delivery to recipients
	Guaranteed high-quality media delivery to recipients
	Send media at high quality/bitrate on uplink
	Guaranteed high-quality e2e media delivery

	Viewership Measurement subsystem
	Absence of viewers
	Wasteful for FLUS source to upload entire video clip
	Defer uplink streaming or only upload initial chunks, until viewership is present
	Viewership absence

	
	Presence of viewers
	Uploading necessary for low-latency “live” experience
	Upload entire or remaining contents
	Viewership presence

	Interactive Engagement subsystem
	Presence of live engagement and expectation of NRT engagement in future
	· Requirement for low latency in uploading and e2e delivery

· Desirability for high-quality stored version for future viewing /engagement
	· Upload at lower quality if necessary, while request low-latency e2e delivery

· In parallel, upload same content at high quality but relaxed delay requirement
	Engagement presence now and expected in future

	RAN
	Status of uplink transmission:

For example, regarding radio access technology (Wi-Fi, 3G, 4G, 5G), availability of excess bandwidth, non-GBR capacity, capacity cost of transmission at cell-edge
	For example, in absence of viewers, uploading is possible using excess capacity or lower priority/cost transport, can adjust type/quality of depending on radio access technology capabilities
	· Upload at lower-quality on non-GBR bearer prior to awareness of active viewership

· Upload at higher-quality on GBR bearer when aware of viewership presence
	Availability of lower priority/cost transport


4 Summary and Proposal
This discussion paper describes two use cases regarding the types of information useful or relevant to a control entity in determining and affecting the desired or appropriate behavior of the FLUS source regarding uplink streaming.      
It is proposed that both these use cases are considered relevant towards reaching agreement in MTSI on the permissible location(s) of the common control point (for affecting FLUS source behavior in the upload of streaming content). In addition, MTSI should discuss and agree on the specific types of information deemed relevant for control point usage, and whether the control point should strictly produce either recommendation or enforcement-based notification, or both types, to the FLUS source. Last but not least, MTSI should begin discussion on the specific information types, as well as notifications/commands regarding controlling FLUS source behavior, that require normative specification. 
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