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FIRST CHANGE: Description text for call flow in clause 10.2
10
End-to-End Message Flows

10.1
General
A Live Uplink Streaming (‘LUS’) service can be subscribed to by one or more users as FLUS Sources to enable uplink streaming delivery to a network-based FLUS Sink, and can be registered by one or more users wishing to discover and register for reception and viewing of the uploaded media content.
The LUS service provider could be a mobile operator, or a 3rd-party application service provider.
10.2
Mobile Network Operator Provided Live Uplink Streaming Service
Figure 7 illustrates at a high level the end-to-end procedures and interactions between network entities (including the UE-based FLUS Source and media content recipient), for the case of a mobile operator provided LUS service. In this example, the downlink delivery method (via unicast/PSS or broadcast/MBMS) is assumed to be determined prior to the uplink streaming event, based on the number and location of interested viewers.
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Figure 7: End-to-end message flow for MNO provided Live Uplink Streaming service

Description of e2e operation of MNO-provided Live Uplink Streaming service:
1. Via F-C, the FLUS sink discovery procedure is performed by the FLUS source to discover available network-based FLUS sinks offered by the FLUS service provider which in this message flow is the mobile operator. Additional information on this procedure can be found in clause 6.1.2 of this document, and normative description of this procedure is provided in clause 7 of TS 26.238 [2].
2. Mutual authentication between FLUS source and FLUS sink, and the FLUS sink checks that the FLUS source is authorized to live stream media content to the network (e.g., from user subscription information).

3. Via F-C, the FLUS sink capabilities discovery procedure is performed by the FLUS source to discover the capabilities of the available (network-based) FLUS sink(s). Additional information on this procedure can be found in clause 6.1.2 of this document, and normative description of this procedure is provided in clause 4.4.4 of TS 26.238 [2].
4. Via F-C, the FLUS source creates a session at the FLUS sink, over which streaming media content can be subsequently sent to the FLUS sink via F-U. Additional information on this procedure can be found in clause 8.2.1 of this document, and normative description of this procedure is provided in clause 7.5 of TS 26.238 [2].
5. The FLUS source interacts with the ‘Registration, Subscription & Measurement’ function in the network to register the impending live uplink streaming event.

6 and 7. Upon discovery of the schedule of upcoming live streaming events from one or more senders who have registered with the LUS service, viewers 1 to N who have interest in viewing the streaming media content from the FLUS source of concern in this message flow, perform subscription with the Registration, Subscription & Measurement function for reception of that content. It is assumed in this case that the location of each viewer (e.g. cell-ID in which his/her UE is currently located) is also provided to the network in the subscription transaction.
8. Upon receiving and processing the subscriptions from the interested viewers of the upcoming live streaming event associated with the FLUS source, viewership popularity information, along with the location of the interested viewers are sent from the Registration, Subscription & Measurement function to Distribution function in the network.
Between its reception of the popularity+location information and the time at which the live uplink streaming event occurs, the Distribution function determines whether downlink distribution of the corresponding media content will be done via the broadcast (MBMS) or unicast (PSS) delivery method.
9. Via the FLUS session update procedure over F-C, the FLUS source selects the media session instantiation (e.g., IMS-based uplink transmission, CMAF-based fMP4 transmission, MPU-based fMP4 transmission or RTMP-based transport).
10. At the scheduled “broadcast” time, the FLUS source begins uplink media streaming to the FLUS sink.
11. Forwarding of received streaming content from FLUS sink to network Processing function.

12. Processing of incoming media content such as transcoding, reformatting, media combining, etc. by Processing function in accordance to previous FLUS session configuration (by the FLUS source), network policy, and possibly directives or other information supplied by the Distribution function.

13. Processing function forwards the processed media content to the Distribution functions for downlink delivery to recipient UEs

14. Distribution function performs downlink distribution of the streaming media to viewer devices which have subscribed to receive the LUS service content from the FLUS source, via MBMS or PSS.
15a-c. At the conclusion of the live streaming event, the FLUS media session is terminated between the FLUS source and FLUS sink, and correspondingly leads to the termination of media processing and downlink distribution activities.
END OF FIRST CHANGE

SECOND CHANGE: Description text for call flow in clause 10.3

10.3
3rd Party Provided Live Uplink Streaming Service with Downlink Distribution Handled by Mobile Operator
Figure 8 illustrates at a high level the end-to-end procedures and interactions between network entities (including the UE-based FLUS Source and media content recipient), for the case of a 3rd-party provided LUS service, for which the 3rd-party provider hands off the uploaded content to a mobile operator for downlink distribution over 3GPP network technology (PSS or MBMS as shown). In this example, similar to Figure 7, the downlink delivery method (via unicast/PSS or broadcast/MBMS) is assumed to be determined prior to the uplink streaming event, based on information on the number and location of interested viewers provided by the 3rd-party provider to the mobile operator.
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Figure 8: End-to-end message flow for 3rd Party provided Live Uplink Streaming service with downlink distribution handled by mobile operator
Description of e2e operation of 3rd party-provided Live Uplink Streaming service with downlink distribution handled by MNO:
1-15. The description for each of the numbered transactions between entities in the message flow of Figure 8 is identical to the counterpart numbered step as shown in Figure 7, with the only differences being: a) in Figure 8, some of the network entities belong to the 3rd-party LUS service provider while the others belong to the mobile operator, while in Figure 7, they all belong to the mobile operator; and b) UEs associated with Viewers 1 to N in Figure 8 are considered to be associated with/belong to both the 3rd-party provider and the mobile operator, while those viewers are strictly associated with/belong to the mobile operator in Figure 7.
END OF SECOND CHANGE
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