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1 Introduction
Enabling localized MBMS service by providing location information relevant to a service to assist location aware reception of a UE is one of the objectives identified in Rel-11 WI [1]. Since no requirement was found in Stage 1 document [2], this paper first discussed the use case. Then, identify the requirements of providing location information.
2 Location information for MBMS

In general, MBMS services are broadcasted over an entire MBSFN area, which is perfect for services that have subscribers scattered over the entire area. However, MBMS can also be used by services that only have subscribers within specific areas, which are smaller than an MBSFN area. For such services, location information becomes very handy for interested subscribers. A UE can decide to receive a certain service based on its current location and the location information provided along with the services. Battery consumption could be optimized, e.g. a UE can decide not to receive and decode an interested service if it is currently not in the specific area.
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Figure 1: Concerned area of service A is smaller than MBSFN area
There are two possible scenarios for localized service:

(A) The location information of the service is semi-static
During the duration of a service, the location information remains the same. 
(B) The location information of the service is dynamic
During the duration of a service, the location information changes dynamically. 
One use case of localized service for eMBMS is in the area of traffic information [3]. In one example of broadcasting localized MBMS, traffic information of Motorway 1 is provided under service A and traffic information of Motorway 2 is provided under service B. In this example, the location information is semi-static, when the user is on Motorway 1, it receives service A. In another example, traffic information of Motorway 1 and 2 are both provided under service A, for drivers on Motorway 1, they only want to receive traffic information relevant to Motorway 1. One possible alternative is to have location information for each session and UE receives the session only if it is associated with the concerned area.
Proposal 1:
RAN2 should discuss the update frequency of the location information.

Proposal 2: Location information is provided on per service basis, and/or per session basis.

2.1 Application vs. MCCH

In Rel-9/10 design, the MBMS control information is provided in MCCH, therefore, it is a suitable place for location information. Since both service and session information are included in the MCCH, it is very convenient to also include the location information here and associated it with either a session/service or both. MCCH is suitable for providing both semi-static or dynamic location information. MCCH is provided at once per 2.56 seconds, it could be provided more frequently if there is need.
As proposed by [4]
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[5], location information can also be provided in application layer, e.g. Service Announcement. OMA has defined Electronic Service Guide (ESG) for such purpose. If location information is provided in application layer, it would be rather static, the general assumption is it is updated every several hours or even days. Therefore, application layer alternative is not suitable for providing the location information of a service that has higher update frequency than mentioned above.
Please note, for a service, we think it is good enough to specify location information in one layer. It is also possible to allow service provider to decide where to provide the location information. We do not see a big problem to support both options.
Proposal 3: Location information is provided in application layer or MCCH.
2.2 Granularity and type of location information
RAN2 should also discuss how to provide the location information. In general, we see following alternatives:

· Geometric description, e.g. GNSS coordinates of a center and a radius, etc.

· Non-geometric description, e.g. cell identity.

If the location information relevant to a service is provided in form of geometric description, it can accurately define the boundary of the service, for example, a motorway. However, to determine whether to receive the service, the UE also has to have the capability to obtain its current coordinates, e.g. through GPS. However, a UE may not always have its current location, which means extra procedure is needed before it can decide whether to receive the service. eNB could also broadcast its GNSS coordinate to assist localized MBMS service, however, this requires additional procedure and is still restricted by the granularity.
If the location information of a service is provided through information that a UE possesses in normal operation, no extra procedure is needed and therefore more power saving can be achieved. For example, if cell identity is used for providing location information, once a UE is in the coverage of a cell on a predefined list, it can start to receive the service. However, if cell identity is used, the location information can only be provided in granularity of a cell, whether such granulation is proper should be discussed and decided. 

The two types of location information could outperform the other under certain scenarios and UE capability. Therefore, it is proposed to adopt both types.
Proposal 4:
Both types of description (i.e. geometric and non-geometric) are supported by localized MBMS.

2.3 Power saving 

When a user is interested in receiving MBMS service, it does the following things

1. monitor PDCCH for MCCH modification notification

2. receive MCCH, if there is modification

3. receive MSI for the scheduling information of interested MTCH
4. receive interested MTCH

For localized MBMS service, an user only does step 2-4 in the concerned area. So, finer granularity of the location information means more power saving,
· If the concern area is small, then UE can save more power by not receiving MCCH outside the concerned area;
· If the location information can be associated with session rather than service, UE can save more power by not receiving MSI and MTCH outside the concerned area.
Proposal 5:
Discuss the power saving target of providing location information for a localized MBMS service.
2.4 Comparison

We compared the two alternatives of providing location information in the following table.

	
	Update frequency
	Granularity
	Power saving
	Additional information

	Application layer
	Semi-static
	Geometric
	At service level
	Easy

	MCCH
	Semi-static, dynamic
	Geometric, non-geometric
	At service or session level
	Limited


The additional information is the extra information besides location information, for example, speed, direction, etc. [3]. 
3 Conclusion
It is suggested to discuss following proposals to decide the supporting scenarios and granularity for providing location information for localized MBMS service.
Proposal 1:
RAN2 should discuss the update frequency of the location information.

Proposal 2: Location information is provided on per service basis, and/or per session basis.

Proposal 3: Location information is provided in application layer or MCCH.

Proposal 4:
Both types of description (i.e. geometric and non-geometric) are supported by localized MBMS.

Proposal 5:
Discuss the power saving target of providing location information for a localized MBMS service.
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