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1. Introduction

The latest trend reveals the increasing demand of netbook or Mobile Internet Device MID. In the near future, these new devices are foreseen to have LTE capability. This contribution focused on the possible impact on MBMS and the potential solutions. Since RAN2 was about to begin the discussion on the format of MCCH and dynamic scheduling information, we think it is important to discuss the issue at this stage.
2. Discussion
One of the main services provided by MBMS is streaming media, such as streaming radio, digital television. Normally, for the video streaming service, the streaming data prepared by the content provider is designed for the screen size of the receiving device. Below is a table to compare ordinary UEs and these new devices.
	
	Ordinary UE
	Netbook or MID

	Screen size
Resolution
	Smaller than 3.2”
480*320
	Larger than 10” and increasing

1024*600

	Processing power
	Limited
	More powerful

	Battery
	Small
	Large


Table 1
From Table 1, the screen size of netbook is much larger than ordinary UE. Therefore, users on these new breed of UE are likely to demand higher resolution/quality to maintain user experience. If these new breed of UE becomes popular, we foresee that at least two levels of resolution/quality is required for the video streaming service, e.g. high resolution/quality for netbook alike and low resolution/quality for ordinary UEs. 
Scalable video coding (SVC) is provided in H.264 which is the video codec used by DVB. The objective of the SVC standardization has been to enable the bitstream scalability for video, which is a desirable feature for many multimedia applications. SVC is able to encode a high-quality video bitstream to contain one or more subset bitstreams. These substreams can be decoded alone with similar complexity but lower reconstruction quality than the original high-quality video bitstream. The subset bitstream, or substream, is derived by dropping packets from the original high-quality bitstream. SVC enables a device to select a quality level as it deems sufficient and process the necessary packet only.
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Fig. 1
In other words, when a system provides a video streaming service with SVC support and the original streaming is set at a specific quality/resolution, if a user chooses to receive all streaming data, it can render the video at the specific quality. A user also has the option to render the same video at a lower quality by skipping packets (only receive substream). This characteristic can be exploited to provide multi-resolution streaming on MBMS.
If the SVC can be provided by the content provider, below points are what we consider important for providing efficient multi-resolution streaming on RAN:
· Data duplication on RAN shall be minimized
One naïve solution (Alt. 0 in Table 2) is to provide two resolution streaming as two services under MBMS, this alternative wastes radio resources since substream data is duplicated. Considering the scarcity of the radio resource, we do not think such duplication is a good idea.
· Unused data reception shall be minimized
Another naïve solution is to provide only high quality streaming. A UE receives all packets first and renders the video at the quality it demands. If the UE only requires low quality video, it discards packets only needed by high quality video.
For power efficiency concern, if a UE chose to render a video at certain resolution, it should not be required to receive data it does not need. Otherwise, not only the received data would be discarded but the power consumed by receiving and processing those data would be wasted.
· Standardization effort shall be minimized
No dramatic modification of current MBMS design should be required to adopt the feature.
Based on above points, three scheduling alternatives were proposed in Table 2. A simple illustration is also provided in Fig. 2.
	Alt.
	Description
	Pros
	Cons

	0
	Different quality/resolutions of a service are scheduled independently on different MTCHs. 
	No impact to the standard.
	Duplicated data is transmitted. 

Radio resource is wasted.

	1
	Different quality/resolutions of a service are scheduled on different MTCHs. 
A TB can be included by more than one MTCH on MCCH.
	No data duplication.

No or little impact to the standard.
If not an agreement already, clarification of a subframe can be included by more than one MTCH on MCCH.
	If a TB is required by more than one MTCH, scheduling information is duplicated on MCCH.

Larger LCID space may be needed.

	2
	Different quality/resolutions of a service are scheduled on the same MTCH. 

A MTCH can have more than one DSI.
	No data duplication.

No scheduling information duplication on MCCH.

No impact on the LCID space.
	DSI format needs to be clarified or redefined. 


Table 2
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Fig. 2

The difference of Alt. 1 and 2 is on whether we perceive multi-resolution streaming a different service or not. Alt. 2 requires more standardization work than Alt. 1, but it has the best performance with no duplication on data and scheduling. Alt. 2 does not impact the LCID space.
3. Conclusion
This contribution disclosed the necessity of multi-resolution streaming on MBMS. It is suggested that RAN2 consider the following proposals:
Proposal 1: It is proposed to provide multi-resolution streaming capability in Rel-9 MBMS.
Proposal 2: It is proposed to adopt Alt. 2 which allows a MTCH to have more than one DSI.
A text proposal for the 36.300 MBMS CR is provided in the Annex A.
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5. Annex A: 36.300 Text Proposal
15.3.3
Multi-cell transmission

Multi-cell transmission of MBMS is characterized by:

-
Synchronous transmission of MBMS within its MBSFN Area;

-
Combining of MBMS transmission from multiple cells is supported;

-
Scheduling of each MCH is done by the MCE;

-
A single transmission is used for MCH (i.e. neither blind HARQ repetitions nor RLC quick repeat);

-
A single Transport Block is used per TTI for MCH transmission, that TB uses all the MBSFN resources in that subframe;

-
MTCH and MCCH can be multiplexed on the same MCH and are mapped on MCH for p-t-m transmission;

-
MTCH uses an MTCH-specific version of the RLC-UM mode. Exactly one RLC Length Indicator per RLC SDU is used;

-
MCCH uses the RLC-UM mode;

-
The MBSFN Synchronization Area, the MBSFN Area, and the MBSFN Transmitting, Advertising, and Reserved cells are semi-statically configured e.g. by O&M;

-
MBSFN areas are static, unless changed by O&M (i.e. no dynamic change of areas);
-
AMC based on non-AS level feedback is FFS.
Multiple MBMS services can be mapped to the same MCH and one MCH contains data belonging to only one MBSFN Area. An MBSFN Area contains one (more than one FFS) MCH. If more than one MCH is supported, all MCHs have the same coverage area.

Within the MBSFN subframes, the transmission of a specific MCH occupies a pattern of subframes, not necessarily adjacent in time, called the the MCH Subframe Allocation Pattern (MSAP). The MSAP for every MCH carrying MTCH is signalled on MCCH. It shall be possible for a Rel-9 MCH to not use all MBSFN resources signalled as part of the Rel-8 MBSFN signalling. The MSAP occasion comprises the set of subframes defined by the MSAP during a certain period. At such an MSAP occasion the eNB applies MAC multiplexing of different MTCHs and optionally MCCH to be transmitted on this MCH. The transmission order of MTCHs is signalled (FFS whether implicitly or explicitly) in the MCCH;

Dynamic scheduling information can be provided per MCH to indicate which subframes are used by each MTCH in the MSAP occasion. A MTCH can have more than one dynamic scheduling information. It is FFS how more than one dynamic scheduling information is provided. The following principles are used for the Dynamic scheduling information:

· it is used both when services are multiplexed onto the MCH and when only a single service is transmitted on the MCH;

· it is generated by the eNB and provided at the beginning of the MSAP occasion (FFS with respect to MCCH location);

· it allows the receiver to determine what subframes are used by every MTCH;

· it is FFS how the scheduling information is carried (e.g.  in a MAC control element, or a separate logical channel MSCH);

· it carries the mapping of MTCHs to the sub-frames of the associated MSAP occasion. This mapping is based on the indexing of sub-frames belonging to one MSAP occasion. 

The content synchronization for multi-cell transmission is provided by the following principles:
1.
All eNBs in a given MBSFN Synchronization Area have a synchronised radio frame timing such that the radio frames are transmitted at the same time. 
2.
All eNBs have the same configuration of RLC/MAC/PHY for each MBMS service, and identical information (e.g. time information, transmission order/priority information) such that synchronized dynamic scheduling in the eNBs is ensured. These are indicated in advance by the MCE.
3.
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service. 
4.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).

5.
eNB buffers MBMS packet and waits for the transmission timing indicated in the SYNC protocol. 

6.
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB.

7.
The SYNC protocol provides means to detect packet loss(es) and supports a recovery mechanism robust against loss of consecutive PDU packets (MBMS Packets with SYNC Header). 

8.
For the packet loss case the transmission of radio blocks potentially impacted by the lost packet should be muted.

9.
The mechanism supports indication or detection of MBMS data burst termination (e.g. to identify and alternately use available spare resources related to pauses in the MBMS PDU data flow).

A content SYNC protocol for the UTRA flat deployment option in support of MBSFN is specified in [32], clause 7.1B, "MBMS in case of inter-RNC synchronization". In particular, sub-clauses 7.1B.2.2 of [32], "MBMS User Data flow synchronization", should be taken as a basis for the user data flow synchronization in E-MBMS.
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