Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #74
R2-112982
Barcelona, Spain, 9th – 13th May 2011
Source:
Deutsche Telekom, Orange
Title:
Requirement for provision of location information in eMBMS 
Agenda item:
7.3.1
Document for:
Discussion and Decision

1 Introduction

RAN#51 approved a new WI on “Service continuity in connected mode and location information for MBMS for LTE” in [1]. Aim is to finalize the stage 2 description with RAN#53 (Sept. 2011).
The WI has two main focus areas:

· Specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Study and specify some approaches for introducing location information relevant to a service so that a UE may select, based on its current location, whether or not to receive and decode a service.
This document aims to explain use cases and define requirements for the 2nd focus area from an operator point of view.
2 Status Quo
eMBMS has been defined for LTE with 3GPP Rel-9. On a high-level it defines a possibility for the operator to provide broadcast services using part of the LTE spectrum over a larger geographical area. The main concept for broadcast transmission consists of the application of so-called “MBSFN areas” where multiple cells synchronously transmit the broadcast content to eMBMS capable terminals. A good overview of current eMBMS can be found in [2].
In general eMBMS has been designed with the requirements in mind, that the same content (e.g. Mobile TV channel) is distributed over a larger geographical area. The MBMS service area and MBSFN area concepts are explained in [3] in chapter 15. The following figure illustrates an example configuration.
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Figure 1
Given that there are operators interests besides “Mobile TV” service provision via eMBMS, there are currently a number of limitations why eMBMS can not be efficiently used for specific types of service provision.
2.1 Service provision on geographically limited area

One of the use cases for a broadcast system like eMBMS is foreseen in the area of traffic information, road security and car-to-X communication [4].

E.g. in Germany two huge research / trial activities are currently ongoing, which aim to use cellular networks for traffic information / road security and hazard warning [5] [6] [7]. That such kind of intelligent traffic / hazard warning systems are necessary to be developed shows the recent sandstorm on a German motorway which caused a massive crash, where 8 people were killed and more than hundred injured [8], [9].

If eMBMS shall be applied for such a use case, it must allow a geographical selective delivery of broadcast messages, below country wide / PLMN wide level. 
Even today’s public radio based provision of traffic information is localized with a specific granularity, e.g. traffic information is typically bound to administrative regions like federal states (US), Bundesländer (DE), Cantons (CH), Régions (FR), 地方; chihō (JP) or省; shěng (CN).  
In order to allow selective delivery or validity of traffic information, it should be possible with enhancements of eMBMS to define geographical validity information per service, session or message. This would allow MBSFN / cell independent provision of eMBMS services / sessions.
As also can be seen in [4] there is currently the limitation that eMBMS delivery has a limitation to MBSFN area. [11] aims at discussing the question on the required validity granularity.
So especially for the illustrated use case of road security and hazard warning a finer and more flexible granularity than currently possible with eMBMS should be realized.
2.2 Requirements on granular eMBMS service delivery / validity
The following example shows the current limitation in terms of granularity.
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Figure 2 a / b
So in case of a car accident the hazard warning message need to be delivered via eMBMS in all of the magenta colored cells. So for cars at location X this is helpful warning information. On the other hand by doing this also the car at location Z would be informed, as this car also receives the warning message. It should also be noted that the size of cells is in reality much larger than in the figure illustrated.
In order to improve the application of eMBMS in such scenarios it is proposed that a cell and MBSFN layout independent area configuration of eMBMS service / session validity is introduced in Rel-11.

Proposal 1: Cell and / or MBSFN layout independent validity information shall be introduced to eMBMS

For the above example the situation would be enhanced as shown in figure 3.
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Figure 3

To enable geographical validity of the eMBMS service / session, validity information containing for example GPS / GNSS reference points to define a validity polygone should be introduced as additional eMBMS control information. It is assumed that the terminal is equipped with GPS / GNSS capabilities in order to check its current location against the eMBMS validity information.

Proposal 2: The geographical validity of eMBMS service / session shall be defined by GNSS (GPS) reference points.

Especially for the road safety / hazard warning use case more information should be added to the validity besides the geographical polygone definition.
As shown in figure 3, the accident might be relevant for both directions of traffic. Assuming a car breakdown on a multiple-lane highway, warning messages might only be relevant for the traffic towards a specific direction. Assuming again moving cars equipped with GPS / GNSS capable devices, information about heading and speed is available to the terminal in addition. Hence it should be also possible to define a heading direction for the relevant warning messages.
Proposal 3: It shall be possible to optionally define heading information for the eMBMS service / session validity.

Finally for this road safety / hazard warning use case it shall be possible to distinguish between stationary traffic and moving traffic with definition of a speed threshold for which the eMBMS service / session validity is given.

Proposal 4: It shall be possible to optionally define speed information for which (below / above) eMBMS service / session validity is given.

3 Further assumptions
3.1 Typical characteristics for localized service / session
[10] started to discuss the characteristic for which the localisation of eMBMS shall be defined for.

As can be seen from the discussion of use cases above, the configuration of service / session validity is not static. Assuming the hazard warning use case above it can be seen that the definition of geographical validity and also the content is highly dynamic.

Proposal 5:  The geographical validity is relevant for both eMBMS service and session granularity.

Proposal 6: For the definition of a potential solution it shall be assumed that the validity information and also the content are highly dynamic in terms of location as well as for the content.

3.2 Where to provide geographical validity information ?
In order to ensure also power consumption efficiency of devices for which local validity of eMBMS is useful, it is assumed that the MCCH carries the geographical validity information per eMBMS session.

By doing this the terminal can avoid reading the MTCH and decoding of MTCH data efficiently as long as the terminal is outside the validity area.  

Proposal 7: It is proposed to use the MCCH to provide geographical validity information per eMBMS session.
3.3 Means to deliver eMBMS session content only in selected parts of the configured MBSFN area. 
For network efficiency (resource consumption saving) means it should be studied, how the network can determine parts of the MBSFN area in which the content shall be delivered. Selective broadcast of the localised services / sessions in only a subset of cells belonging to the configured MBSFN area might be possible. This enhancement would stick to the use case presented above but also would allow operators broadcasting services with a geographical flexibility.

Proposal 8: It should be studies (potentially together with other WGs) if and how a localised eMBMS service / session can be transmitted only in a defined subarea of a given MBSFN area in order to save network resources. 
4 Conclusion
This document discussed uses cases and requirements for the geographical validity of eMBMS sessions. Specifically in order to support the outlined uses cases, RAN2 should discuss the requirements and agree on the proposals made.
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