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1 Introduction
As we look to define services such as IVS and PSS & MBMS Enhancements in the Rel 9 timeframe, we must first look at the kinds of problems/use cases we hope to address before defining a technical solution such as scalable video coding. 
Since LTE can deliver bandwidth on par with today’s typical wired ISP offerings, we must also consider the high expectations consumers will have of video services based on the precedent set by their current internet viewing experience over DSL or Cable today.

One of the largest considerations should be the types of devices that will be routinely accessing the LTE network by the time Rel 9 UEs deployed.  Well beyond today’s smartphones, we can expect MIDs/Netbooks, laptop PCs, and in-vehicle media systems all to be consuming video over the LTE network, and users that will expect anywhere from 480p to 1080p experiences when doing so.
This contribution discusses SA4’s need to plan ahead for these UEs in the Rel 9 timeframe and seeks consensus to add these use cases for UEs and resultant new profiles and levels will be defined in Rel 9 IVS doc and PSS/MBMS docs.  
2 Discussion
2.1 Non-Traditional UEs we must support in 2012
MIDs/Netbooks & Laptop PCs
As of May 2009, MIDs/Netbooks have already achieved 20% penetration of mobile PC sales
 and large carriers are already shipping 3G enabled versions. 

Supporting resolutions ranging from 480x800 to 800x1280, RAM from 500mb to 2GB  and processors from 600mhz to 1.7ghz  these devices are clearly capable of receiving video at a QoS vastly exceeding the profiles and levels we have defined for PSS and MBMS to date.
More pervasive still is the use of laptop PCs with 3G modems, raising the bar even higher on the resolutions and bitrates required.  It is also important to note that if Moore’s law continues to hold, today’s laptop PC is 2012’s Netbook.
LAN/PAN distribution from PC and Set Top Box “Servers” to the Mobile UE
While not strictly a concern of 3GPP as an SDO focused exclusively on wireless, 3GPP’s member companies are positioning themselves for their role in the 3 screen world.  Carriers often have triple play offerings including IPTV or Cable, wireless and wired broadband and their strategies for success often involve the least cost route for content, and repurposing previously delivered content  to serve other devices in the connected home without hitting the carrier network will likely become an important part of that strategy.  

UE manufacturers are subsequently forced to support these customer requirements and it may be beneficial to explore use cases for delivery across heterogeneous wired/wireless networks and from non-PSS servers, if for no other reason than to create a standard on the UE.
Mobile UE Playback Displayed on Monitors and HDTVs
This is the ability to leverage a much larger external screen such as a television for playback.  This is currently done via cables (e.g. Nokia N series) and more recently via short range wireless via DLNA standards.  (e.g. Samsung demonstrated sending 480p DIVX via wifi to 40”+ HDTV at CTIA earlier this year.)

2.2 The need for new “HD” profiles and levels
Table 1 shows us bitrate and current resolution of popular video services as well as a best guess at a resolution projection for 2012 based on Moore’s law, demand and competition. 

Even the most conservative estimates for downlinks on 4G networks such as LTE put the per-user downlink at 2-20 Mbps, and the shaded cells in the table show the services that could be delivered wirelessly with the advent of LTE. 
	Video Service
	Current Avg Bitrate (Mbps)
	Current Resolution
	Resolution in 2012

	Web “Normal" Quality (e.g., Youtube, Hulu)
	.320
	<480p
	<720p

	Web "High" Quality (e.g., Youtube, Hulu)
	.800 
	>=480p
	>=720p

	Amazon Unbox 
	2.5/2.8
	480p
	720p

	Apple iTunes 
	4
	720p
	1080p

	NetFlix/Roku Player
	2.2
	480i/p
	720p

	Microsoft Xbox 360
	6.8
	720p
	1080p

	Dish/DirectTV HD
	10
	1080p
	1080p

	Digital Cable
	16
	1080i/p
	1080i/p

	FiberToTheHome VoD
	15
	1080i/p
	1080i/p

	Blu-ray
	20-40
	1080p
	1080p


Table 1: Resolution and Bitrate of Popular Video Services in 2009
It is also important to note that the majority of the services in Table 1 are delivered over-the-top (OTT) via HTTP streaming or file download without the express consent or oversight of the network provider. 
When we look at the effective bitrate range of popular internet codecs (both proprietary and standards-based) two things become immediately clear: (1) 3GPP’s defined profiles and levels are presently insufficient for fullscreen video on a MID/Netbook, laptop PC or TV and this deficiency will only become exacerbated with the advent of LTE bandwidth. (2) Non-3GPP standardized codecs that are already being used for OTT internet delivery (albeit with mixed results on 3g networks) coming from the high-bandwidth world are already there and at best, 3GPP can move relatively quickly to define profiles for these use cases, but it is highly likely that we are stuck with a heterogeneous codec environment on the 4G network going forward.
3 Proposal

Given the clear trend of non-traditional UEs on the 4G network as well as the additional demand placed on traditional 3GPP UEs to support 3 screen content access, the following action items are proposed for approval.
1. Add a use case to IVS for MIDs/Netbooks and PCs as supported 3GPP UEs that can receive and play video via HTTP Download, HTTP streaming, PSS and MBMS. 
2. Add a use case to IVS support display of 3GPP video files on connected peripherals (such as PCs, STBs and DLNA capable wireless HDTVs, direct cable connections, etc.) whether played locally or received via HTTP Download, HTTP streaming, PSS and MBMS.
3. Add a use case for LAN/PAN distribution from non-PSS servers (such as PCs and STBs) to 3GPP UEs)
4. Support new profiles/levels for UEs and for video encoded for these UEs to Rel 9 PSS/MBMS specs. Details of each TBD and contribution driven.
Identifying these use cases (and others) and the resultant new profiles will set in motion new contributions for functional and technical reqs to realize their satisfaction.  
This technology agnostic approach helps us to set aside the implementation discussion until we have clearly identified what problems we are trying to solve with IVS.

















































�http://www.xbitlabs.com/news/mobile/display/20090519225036_Netbook_Penetration_Reaches_20_of_Mobile_PC_Market__Report.html
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