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1 Background
Document SP-070757 introduces a new WI on “Extending PSS and MBMS User Services for optimized Mobile TV” to extend PSS and MBMS User Service for Mobile TV. The following objectives are mentioned:
· Tune-in time reduction for MBMS based services

· Fast Channel Switching for FEC protected channels

· Guidelines/Improvements PSS to MBMSUSE (and vice versa) channel switching

· General improvements and additions for MBMSUSE and PSS

· Timeshifting of live PSS offerings

· Recording file format in the client 

· Support for more advanced Audiovisual Codecs

· Server file formats

This contribution introduces potential work areas within these objectives. We would appreciate feedback on the relevance and applicability of each of discussed work areas such that adequate specification and guide-lining work can be started and completed during the course of this WI.
2 Potential Work Areas
In the following we provide a non-exhaustive list of potential work areas for his work item. 
2.1 Recommended System Parameter Configurations for MBMS and Mobile TV Services
Background

Release 6 and Release 7 of TS26.346 and TR26.946 mandates the use of AL-FEC at the receiver, but the documents do neither specify nor recommend service specific settings of system parameters. Typically, the delivery can be optimized in terms of user quality-of-experience as well is in terms of radio efficiency taking into account service constraints in the system configuration.
Example

In [1] MBMS Download Delivery Service within UMTS has been investigated under realistic physical transmission conditions by considering sophisticated channel models that simulate a cellular mobile network in detail and take into account user mobility, shadowing, Doppler fading, intra-cell and inter-cell interference, noise, etc. The major interest of this study was the determination of the optimized system parameters on bearer and application level, e.g. code rates, transmission power, etc. The simulation system allows adjusting the following bearer parameters: transmit power, physical layer Turbo FEC code rate, physical layer segmentation and other radio parameters. For the MBMS Download Delivery Service the main parameter is the Raptor overhead of the application layer FEC. For the results in Figure 1 a bearer that allows transmitting 240 kbps natively over the UMTS network. A file of size 512 kByte, is transmitted to an ensemble of 1000 users which are all randomly positioned in the cell area and move randomly according to a random walk model with 30 km/h.
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Figure 1 Selected Result for MBMS Download Delivery
For the results in Figure 1 different transmit power values, different physical layer FEC code rates between 0.33 and 1 are applied and different application layer FEC overheads. The combination of the physical layer code rate FEC and the transmit power results in a certain loss rate of the RLC-PDU after physical layer channel decoding which is reported on the y-axis. We evaluate the number of application layer repair symbols that are necessary such that 95% of the users in the cell are satisfied. The number of source and repair symbols map to a delivery time of the file. Assuming a service operator would target that 95% of the users receive the file perfectly, the minimum energy derived as the product of the delivery time and the transmit power is the measure of interest and is shown in y-axis in Figure 1. It is seen that for a typically considered operation point on the upper left corner with physical layer FEC code rate 0.33 and Raptor overhead 15% and high transmit power of 8 W the delivery energy is about one magnitude higher compared to the optimal case configured with low transmit power of 0.5W, slightly higher physical layer code rate 0.43, but significantly higher Raptor overhead of 175%. The resource reductions are significant, at the expense that the distribution time is doubled.
Similar simulations for other parameters, as well as for streaming delivery are available and can be provided on request.
Work Area
We recommend integrating recommendations for system parameter configurations of selected MBMS user services and specifically Mobile TV services. Such recommendations may contain, among others, service specific combinations of MBMS bearer settings (possibly some coordination with RAN groups may be helpful), AL-FEC overheads, protection periods (for streaming delivery), sending arrangements, etc.

3 The recommendations may be integrated as updated in TR26.946.
3.1 Fast Channel Switching 
Background

The usage of long time-diversity and AL-FEC is very beneficial and may even be essential to achieve satisfying user performance in MBMS streaming services. However, the time diversity can only be fully exploited if longer protection periods are applied. If conventional sending arrangements and stringent jitter-free play-out strategies are applied, then the protection period also influences the channel switching times. This is of specific relevance for the case of linear broadcast video delivery in mobile TV environments. Therefore, work and improvements on channel switching times may be beneficial. 
Example 1: Zapping Channel
A “zapping channel” may be realized as streaming service on a separate IP flow, which contains complementary content about its associated main streaming service. For example in IPDC over DVB-H implementation guidelines [2], section 5.3, provides an example for the realization of such a zapping channel. In MBMS such a channel or a collection of multiple channels may be provided by the use of stream bundling.
Example 2: Interleaved sending of data and FEC of a single source block for fast channel switching

Figure 1 shows a media streams with a typical GOP structure. If this media stream is protected with FEC, then for good protection several GOPs may be included in on source block to obtain a sufficient protection period.

In conventional block sending arrangements of FEC protected streaming channels, for a source block usually initially the data is sent and then the repair symbols. In the other interleaved sending arrangements, in any case a GOP is sent as an entity, and then some FEC data is sent. FEC data is interleaved with GOPs. The three sending arrangements differ, in how long the data is stored in the sender. Note that all sending arrangements are supported by Release 6 MBMS.
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Figure 2 Sending Arrangements
The interleaved sending arrangement may be beneficial for a receiver as it can frequently and regularly access the start of a GOP, such that if the FEC data is ignored, the source data may be processed right away for immediate media decoding and display. This supports fast channel switching. However, this violates the Hypothetical FEC Decoder as the media decoder cannot be provided a jitter free media stream once the FEC is required. Therefore, once the FEC is required and the media stream is not delivered to the media coder, the media coder needs to react may for example do a rebuffering. Such rebuffering may quite annoying from a user perspective. 
However, video and audio decoders may slow down the media playout once immediate switching is done without perceptual degradation. It corresponds to the concept of adaptive jitter buffers for which the media playout is slowed down until the Hypothetical FEC Decoder properties are fulfilled and a jitter-free interface can be maintained despite all FEC source and repair data is used.
In terms of properties the sending arrangements may be assessed with different criteria, namely:

A) Fast unprotected switching performance,
B) Minimum buffer time for HFD for same protection period,
C) end-to-end delay,
D) catch-up time to have full protection.
Table 1 provides a brief assessment of the different sending arrangements for different criteria. Depending on the service requirements, the operator may choose one or the other.

Table 1 Properties of Different Sending Arrangements (+ positive, -negative)
	
	A) fast unprotected switching
	B) Min Buffer
	C) e2e delay
	D) catch-up time

	BSA
	-
	+
	++
	+

	ISA1
	+
	+
	+
	-

	ISA2
	+
	-
	+++
	+

	ISA2
	+
	-
	-
	+++


Work Areas
The add of fast channel switching technologies, especially for FEC protected streams the following aspects may be added to the MBMS specification and guidelines:

· for zapping channels the relation between the zapping channel and the primary stream needs to be defined.
· The considered sending arrangements are basically all supported in MBMS Release 6, but the possibility of fast zapping may be signaled.
· An important aspect in both cases is the transition of the fast zapping mode into regular display mode. This may require guideline work for media decoders.
3.2 Mobile TV Content Download Service
Background

TV services may be realized not only by real-time transmission, but also by a content download mechanism. Downloading Mobile TV content to a local store in order allows for TV delivery in areas/environments for which a real-time channel is not possible or prone to errors, for delivery of multiple simultaneous services and/or for reduced cost offers as the bandwidth consumption may be limited compared to live services. Many different services may be considered in this environment.

Download services are fully supported in 3GPP MBMS and PSS user services. However, specifically for the purpose of mobile TV services, they may be enhanced.

Potential Work Areas
To fully support a Mobile TV Content Download Service, guidelining work is useful on how to use the existing unicast and multicast delivery modes for push and pull downloading services. Service differentiations of on-demand services, scheduled services, and carousel services may be included. In addition, the service may be improved by one or several of the following aspects:

· Dynamic transition between unicast and multicast delivery modes, e.g. by session redirecting,
· Use of multiple FLUTE channels for rate-scalable service provisioning.

· Server-controlled detection of session completeness of all receivers,
· Others.
3.3 Application Layer FEC in unicast delivery
Background

With the availability of MBMS capable terminals, Application Layer FEC is supported on the terminal. Therefore, Application Layer FEC may not only be used for MBMS user services, but also for unicast delivery services for the purpose of
· harmonized unicast and multicast delivery and transition between the two,
· high-quality VoD-type services, especially in case the radio access bearer services can not provide sufficient QoS,
· efficient and fast delivery of large files.
· Progressive download services.

Work Areas

4 As all protocols and delivery methods are defined in MBMS and may be reused in unicast delivery. Appropriate signaling and guidelining is necessary.
5 Discussion

We would appreciate to receive initial feedback on the proposed areas on what is considered within the objective of the work item and on what technologies 3GPP has interest to pursue a technical solution within the addressed work item.
6 Feedback, comments, questions and discussions are welcome and expected.
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