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1 Introduction

This contribution highlights some critical issues regarding MBMS user services and transport protocols.  The intention of this combined document is to generate constructive discussions on issues that relate to multiple WGs and finally to propose the way forward on the presented open items. Some of the issues are described in pure questioning format.

2 Content delivery indication

In [1], Section 5, there is currently a requirement for content delivery indication:

“As indicated in Annex A some services will require an indication that MBMS content has been received. Therefore it shall be possible for the UE to provide such an indication.”

Nothing is said on the precise nature of this indication nor the requirements that this indication needs to fulfill, e.g. based on what granularity (bit, frame, IP-packet or file or any other) the content indication should be generated. Thus it is impossible to evaluate the feasibility of this requirement as it is currently stated. Furthermore, this kind of feature is not used for any current point-to-point services and it might not be feasible to have such feature only for the MBMS service, especially if there is a high penalty in specification and implementation efforts.

In this section, we analyze the challenges for providing content delivery indication. Content delivery indication can in principle be done either by the MBMS application (application layer content delivery indication) or at some underlying cellular network protocol layer (cellular network layer content delivery indication). In the remainder of this section, we will discuss general issues for content delivery indication, as well as specific issues for content delivery indication either at application layer or at cellular network layer.

2.1 General issues

Since the MBMS bearer is unidirectional, there is a signaling overhead for every uplink message, whenever there is the need of sending content delivery indication. Depending on the level of messaging, this overhead consists of possibly setting up an RRC connection and/or the user plane radio bearers, in addition to the delivery indication message itself. Due to the large number of simultaneous recipients, the immediate reporting after the completion of the delivery would lead simultaneous UL reporting and thus an UL load increase due to UL traffic. This could lead to cell “breathing” in UL and is clearly undesirable.

The use of the delivery indication is not fully clear in [1]. The indication is discussed in the “Charging” section, but on the other hand, there is an editor’s note stating that:

“The decision as to whether the above is related to charging or whether there are other issues related to this requirement is FFS.”

In order to evaluate the feasibility of the content delivery indication in SA2, RAN and GERAN WGs, the foreseen requirements should be stated explicitly.   

The principal issue that must be immediately resolved is: “What do we mean by successful content delivery?” For example is an MBMS session delivered at 99% to be notified as DELIVERED, NOT_DELIVERED or PARTIALLY DELIVERED? To make a specific example, is a video frame delivered with some bits missing to be notified as DELIVERED, NOT DELIVERED or PARTIALLY DELIVERED? It is also unclear what is the granularity for sending content delivery indications, that is, whether it is at MBMS session level or at some finer level. The criteria for content delivery should be independent of the particular MBMS service. 

Other issues to be clarified include the effects of the non-continuous uplink radio access and other basic radio system limitations, such as loss of coverage, congestion situations, loss of battery power in the terminal.  Other issues, such as application software failure etc. may also need attention.

Any FFS additional requirements make the evaluation of impacts on radio side close to impossible. 
2.2 Indication at Cellular Network Layer

At the cellular network layers, the content is not visible. E.g. neither the physical layer nor layers 2/3 have any information about what bits are related to what part of the content in the received bit stream. Thus, there is no way for the lower layers to determine themselves when the content has been fully received. Various statistics of the bearer data flow could be collected, such as the number of SDU errors or the life-time of the radio bearer, but there is no straightforward way to determine from this information, whether the UE has received the intended content as this generally depends on the application details, e.g. whether the application tolerates lost SDUs, an application level error protection is utilized or the transmission is part of a transmission that is repeated to assure delivery. In fact, it can be questioned whether the reporting of such radio bearer statistics can be called content delivery indications or radio bearer statistics reports. Any requirement in [1] should differentiate between these two. 

It has to be noted also that individual feedback per UE that would be done in the radio protocols would immediately lead to losing the benefits of using a point-to-multipoint radio transmission for the data transfer.

Any requirement for having content delivery indications realized as radio bearer statistics reporting at cellular network layer has naturally an impact on the MBMS radio bearer architecture. Thus if such statistics reporting is considered necessary, the WG SA2 should be informed that the MBMS bearer needs to support such statistics collection and periodic reporting. To assure efficient radio resource usage for MBMS, this periodic reporting needs potentially specific mechanisms to be defined by RAN WGs. If the periodic reporting is used for charging, then these WGs must address the problems caused e.g. by loss of coverage, congestion of the system and loss of battery power.   

2.3 Indication at Application Layer

Content delivery indication can be performed at the application layer. However, this implies the existence of an uplink channel, from the MBMS client to the MBMS source. Also the content indication must occur in a reliable way, especially if it is used for charging purposes. SA4 would need to select an appropriate transport protocol for such content delivery indication.

If the content delivery indication is used for charging, then it should be understood that the application layer indications are more prone to application software failures and tampering. This and the problems caused by loss of coverage and loss of battery power need to be taken into account when selecting the application layer solution. 

Instead of an explicit indication, other mechanisms could be used at application layer to provide a possibility to charge for the delivered content. DRM is one possible choice for such purposes. OMA DRM version 1.0 was officially approved in October 2002. The current standard provides two methods for delivery: Combined Delivery and Separate Delivery. For store-and-playback type of services, Separate delivery in DRM version 1.0 can already be utilized. In this case, the content is first downloaded via the MBMS bearer, after which the key is delivered via a separate point-to-point channel.  

3 QoS and transport protocols issues

In this section, some considerations on QoS and transport protocols will be done. The latter must be designed in such way to meet the MBMS service expectation, and to increase robustness whenever the level of QoS offered by the network is not adequate.

For example, GERAN has indicated in [2] limitations on the QoS that can be offered to MBMS applications using p-t-m MBMS radio bearers (maximum recommended SDU size = 500 bytes, SDU error rates >= 1% (=10-2), bit rates of ~28 kbps with 6 EGPRS TSs for a coverage as good as GSM speech). This QoS brings challenges for MBMS applications compared to the QoS considered for other applications. For example PSS allows in principle the usage of SDUs as large as 1500 bytes, and streaming bearers offer SDU error rates as low as 0.0001% (=10-4). Conversational multimedia applications/bearers are designed to tolerate/offer SDU error rates as high as 0.001% (=10-3). 

While applications cannot increase the available bandwidth offered by GERAN MBMS bearers, they can increase their reliability, by means of reliable protocols that may make use of FEC for the transport of continuous or static medium, as well as for the delivery of session announcements. It has to be pointed out that the use of FEC reduces the net application bit rates, making this a more sensitive issue for the GERAN MBMS user services. There may be other methods to provide an increased reliability (e.g., setting up a separate p-t-p bi-directional PDP context to transport the missing parts of a stream), but they may also have costs in terms of resource usage.

The solutions to increase reliability, if needed, are available. Provided, the transport of static media must be done in an error-free fashion, the same cannot be said in regard of continuous media. Therefore, a fundamental question is needed to be asked, in order to set goals properly: “what is the expected QoS of an MBMS service? As good as the PSS service (i.e., nearly error free)? Or like that of conversational multimedia applications? Or even worse than that?” An agreement on the QoS of the MBMS user services would greatly help SA4 in specifying the most suitable protocols for meeting the required QoS.

4 Terminology issues

Annex A of [1] contains the Carousel as one of the distribution methods. Since this concept is interpreted in many different ways by different companies and WG delegates, it is requested to define this distribution method in a clearer way.

Furthermore, it is required to clarify the differences between downloading and short time downloading (how short? 30-60 seconds or more?), and clarify whether a carousel can be thought as a concatenation of short-time downloadings.

5 Conclusions and proposals

Indication of the successful content delivery has not been defined for any current point-to-point service. Hence having such feature only for the MBMS service might not be justified if there is a high penalty in specification and implementation efforts. 

As discussed in this contribution, the requirements in [1] are not sufficiently complete. Due to this reason, the following proposals for continuing the MBMS work are made:

· The definition of the content delivery indication in [1] currently allows the implementation of the indication at the application layer. This approach has the minimum impact on the MBMS bearer specification work. 

· Possible techniques may utilize existing solutions such as OMA DRM.

· The definition of the required MBMS QoS for continuous media is required, in order to specify the most appropriate transport protocols and methods to increase reliability. 

· Clarifications on the definitions of carousels, downloading and short-downloading are also needed.

· All requirements for MBMS bearer service should be explicitly stated in TS 22.146 so that the architecture work in SA2 can be based solely on that. 
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