3GPP TSG-SA4#48, 6. – 11. April 2008
Tdoc S4-080222


Source:
MBS SWG (Editor: Ericsson)
Title:
Use-cases and Requirements for Extending PSS and MBMS for Optimized Mobile TV: Permanent Document
Version
1.1
Document for:
Discussion and Agreement
Agenda Item:
7
1 Introduction

This permanent document contains use cases and requirements for the WI Extending PSS and MBMS for optimised Mobile TV.
This document reflects the latest edits from the MBS SWG meeting at S4#48, version 1.1.
This version is updated with the conclusions on the following tdocs:

· S4-080162, Use-cases and Requirements for PSS to MBMSUSE (and vice versa) channel switching
· S4-080167, Enhancements of QoE reporting for MBMS
· S4-080236, Registration for “Free-to-Air”  MBMS Download Services
· S4-080161, S4-080177, S4-080188, S4-080189: One conclusion is added to the new “Working Assumptions” section 

One conclusion of the 
The WI on Optimized Mobile TV is intended to be finished by end 2008.
2 Use-cases
2.1 “Timeshift” in PSS

2.1.1 Introduction
We have identified a number of use-cases for Timeshifting with PSS. The prime differentiator of the use-cases is the amount of timeshift-memory (or buffer) on the server side.
Definition of “Timeshift”
For the context of this work item, we define “Timeshifting” as following:

· “Timeshifting” is only defined for “Live” Streaming sessions according to RFC2326. Note, MBMS streaming transmissions are always regarded as “Live” transmissions.
· The “Timeshift” timeline does not contain any program schedule information (e.g. ESG/EPG). Overlay of program schedule information is possible, but this is not part of the “timeshift” definition.
· The timeshift timeline is bounded to the future (ie.. “npt=now-“). 

· The timeshift timeline is bounded to the past by the latest of

· the start of the timeshift recording

· the buffer size

· The following control commands are possible, when the session is in “timeshift” state.
· Pausing & Playing

· Playing from an instance in the past (e.g. seeking with timestamp)
· Rewinding and fast forwarding
· Slow motion
· Catch up to the live stream
· The following two use cases are defined to put the session into “timeshifting”. 

· UseCase 1: Pausing of a “live” sessions and rewinding (scale < 0)
· UseCase 2: Handover from Broadcast to unicast
· UseCase 3: Delayed consumption of a “Live” service (the user starts with “timeshifted” consumption)
2.1.2 “Unlimited Pausing” of a live stream

Here the assumption is, that the streaming server has always sufficient buffer. All clients can pause their live stream for an unlimited time. 

Issue: Terminals need to get play time information. The live stream is started with “npt=now-”, but a relative time to the beginning of the recording is needed for “stored” content.
2.1.3 “Limited Pausing” of a live stream

Streaming server may not have unlimited storage capacity. It may happen that the “maximal timeshift duration” is reached before the user continues playing the live feed.
Issue: A client<->server interaction needs to be defined. The server should indicate (somehow) the “Timeshift buffer limitation” as a server capability. If the users do not resume the playback until the timeshift buffer is full, then the server should continue with “FIFO buffering”. The buffer is emptied from the end and the new feed data is added at the beginning. The server needs to give the client the new NPT information in the PLAY response.
2.1.4 “Pausing” and “seeking”
For efficiency reasons, the server may share the timeshift memory among users. The server may even share the timeshift memory with the PVR function (If the server anyhow records the live feed for later usage, the server may even use the single recorded stream. In such a case, the client transits from “live” session control to “stored” session control. In such a case, the client may seek even back to the start of the program, even if the user has started timeshifting at a later point in time.
The user may not only do a rewind, but also a fast forward. If the terminal reaches the beginning, then the server should change into the “live” stream mode again. 

2.1.5 Broadcast to / from Unicast Channel Switching

We have seen this use-case during previous meetings. If a session switches from broadcast to  unicast transmission, timeshifting would be a good solution to make the switch seamless for the end-user. If a session switches from unicast to broadcast, there may be some optimisation that can improve user experience. The session would use Timeshifting independently from the user.
MBMS / PSS “channel” switching

2.1.6 Channel switching with different channel
2.1.7 Introduction
When users switch channels, both the content and delivery mechanism may be changed. A Mobile TV channels may be delivered by PSS only, or by MBMSUSE only, or by PSS and MBMSUSE both.

2.1.8 PSS to MBMSUSE switching
The user watches a channel A delivered by PSS and then switches to channel B delivered by MBMSUSE. 

2.1.9 MBMSUSE to PSS switching
The user watches a channel A delivered by MBMSUSE and then switches to channel B delivered by PSS. 
2.1.10 Channel switching within the same channel
2.1.11 Introduction
Provided the MBMS service may be deployed as island and the PSS service covers the whole area. In different area, the channel content may be delivered by PSS only or by MBMSUSE only or by both PSS and MBMSUSE. The terminal needs to change the delivery mechanism which is available in the current area for the same channel when the user is moving.
2.1.12 PSS to MBMSUSE switching
When the user watches a channel with PSS and moves to an area in which the same channel content is delivered by MBMSUSE.  The terminal may change the delivery mechanism from PSS to MBMSUSE without any user awareness to save the network resource. 

2.1.13 MBMSUSE to PSS switching
When the user watches a channel with MBMSUSE and lost the coverage of MBMS for the user’s mobility. The terminal may change the delivery mechanism from MBMSUSE to PSS seamlessly to guarantee the service continuity. 

3 Requirements
3.1 “Timeshift” in PSS
· The timeshift enabler shall support change between “Live” play timeline and “Stored” play timeline 

· The timeshift enabler shall support limited server “Timeshift buffer”. 

· The timeshift enabler shall support of “seeking” in the buffered range

· The timeshift enabler should be used efficiently with MBMS User Services

3.2 Guidelines/Improvements PSS to MBMSUSE (and vice versa) channel switching
· The time of channel switching with different channel should be minimized.
· Channel switching within the same channel should try to be seamless if possible.
· Frequent delivery mechanism switching between PSS and MBMSUSE should be avoided.
Quality of Experience Reporting
The MBMS Quality of Experience mechanism should be improved to increase the usability of the QoE reports. In particular the time resolution of the QoE reports should be improved. This should be backwardly compatible with previous QoE reporting methods for MBMS.

Registration procedure for “free-to-air”
 MBMS Services
The MBMS specification should be updated to include an optional generic registration procedure which specifically allows registration for free-to-air MBMS services. This shall be specified in a backwardly compatible manner.

4 Working Assumptions
“Timeshift” in PSS
· An timeshifting capability indication of the PSS server shall be provided with the service announcement (either in MBMS USD or SDP or possibly both and/or via other means)








































� “Free-to-Air“ is defined here as an unprotected service. For instance, most of today’s podcast services are not protected.





