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1 Introduction

At RAN#51 the eMBMS Rel-11 WI was agreed as described in [1]. One of the objectives is the introduction of “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 contribution discusses and evaluates different approaches to provide MBMS location information.

2 Discussion

At RAN2#73bis, several approaches to provide and exploit MBMS location information were discussed in [2] and [3]. It is assumed that the location information can be provided per service, but also per session of a service. 

2.1 Type of location information

As discussed in [3], we can use two different types of location information, which provide different granularities. It is possible to use

1. a geometric description [3], that can be defined by a “shape” of some kind, a shape that represents a geographic area by e.g. coordinates of a point and further details to define a polygon, circular or elliptical area as defined in Section 5.2.2.5 in [4]. For the “shape” to be meaningful to the UE, the UE has to know the coordinates of its geographic location, for which there are several possibilities:

a. The UE may have access to its GPS coordinates; requires UE support of GPS; high location accuracy, but possibly also increased battery consumption depending on update interval.

b. The eNB may transmit the cell’s GPS coordinates, e.g. using cell broadcast service, which would need further specification; accuracy only on cell level.

c. The UE may use the (already broadcast) cell ID and map it to a geographic area, if the UE does not support GPS functionality; accuracy only on a cell level. Mapping can be provided by means of an online application e.g. Google maps, or by means of an offline application if the UE has no internet connectivity (UE in idle mode).

2. a “cell ID list” as a non-geometric description [3], using 3GPP Cell Global Identifier as defined in 3GPP TS 23.003. The cell ID is broadcast by the eNB such that the UE can easily find out if it is within the “cell ID list”. 

Characterization of the “shape”:

· Allows the definition of arbitrarily small geographic areas. 

· Requires that the UE knows its geographic location at possibly increased battery consumption, but at least all smartphones are equipped with a GPS receiver.

Characterization of the “cell ID list”: 

· Cell IDs are already broadcasted by the eNBs for other purposes. 

· Some cells can be significantly larger than the relevant area.

Using the “cell ID list” minimizes the UE requirements, but might not provide sufficiently small granularity. The “shape” requires that the UE knows its current position, but it can be expected that most Rel-11 UEs are able to obtain their current position by using e.g. GPS. Note that GPS tracking also increases battery consumption. The remaining UEs may download an application that can map the cell ID to a geographic area. These UEs might not be able to maximize the battery savings depending on the battery consumption for the GPS based solution, but can certainly profit from the location information in terms of reduced MBMS reception if the cell is significantly smaller than the MBSFN area. 

Possibly, the UE shall be able to interpret both types of location information, as the best type may vary depending on the scenario.

2.2 Methods of distributing location information

There are basically two methods, i.e. provide the MBMS location information via

1. application layer

2. on the radio interface between eNB and the UE, e.g. on MCCH

Advantages and disadvantages for each approach will be discussed in the following sections.

2.2.1 Location information on application layer

As described in [5] and [6], Service Announcement is used by the content provider and/or operator to advertise available MBMS user services to the UE and provide service related parameters, possibly including session start time, already in advance using the Session Description Protocol (SDP). The so-called MBMS User Service Description (MBMS USD) as defined in [6] enables service selection for the user, which shows to the UE’s lower layers that the user is interested in a specific MBMS service (see definition in TS 36.331). The MBMS USD is rather static and expected to be updated possibly once per day or even less often. It could provide an additional “broadcast area” parameter to include location information which can be defined using various options. One possible implementation of the MBMS USD for Service Announcement is the use of an electronic service guide (ESG) as defined e.g. by the Open Mobile Alliance (OMA) [7]. The detailed selection of the application layer solution is outside the scope of RAN2. Instead, SA4 should update the MBMS USD in [6] to include location information. Using, e.g., the “shape” as location information in the MBMS USD is rather simple and straight-forward. The “cell ID list” may also be used as location information, however, if so, the operator must provide cell ID information to the application layer. Hence, the “cell ID list” solution provides reduced complexity, but poorer granularity compared to the “shape”, if the UE is assumed to know its geographic location.

2.2.2 Location information on MCCH

On MCCH, it is also possible to define the area of relevance of a session by a “shape” or by a “cell ID list”, e.g. a cell ID list. 

Impacts on the network: 

· MCCH is transmitted periodically according to its repetition period, i.e. at least every 2.56 seconds, such that the overhead will increase significantly with location information. 

· Specification is needed for MCCH.

Evaluation of UE battery savings:

The MCCH does not provide information about non-ongoing MBMS services. When the service has not yet started, the UE therefore has to monitor MBMS notification and read MCCH at any session start and can therefore not maximize battery savings. Furthermore, location information may change on MCCH on a session basis such that the UE always has to monitor MCCH changes when appropriate. Note that in regular operation, the UE may exploit the session schedule provided in the session description from the application layer to reduce frequent monitoring of MCCH changes. 

2.2.3 Comparison

If the location information is provided on application layer, the UE has the highest potential to reduce battery consumption, as it does not have to monitor for MCCH changes and read MCCH to obtain further information on the service. If the UE is not within the area of relevance, it does not need to read MCCH and MTCH. This behavior needs to be adhered to, to guarantee UE battery savings.

If the location information is provided on MCCH, it can be changed more dynamically than if provided on the application layer. However, the location information is expected to remain constant for a session, as otherwise, further parameters need to be specified for its validity. We think that changes will be set rather statically by the operator.

3 Conclusion

From the discussion above, we conclude with the following proposals.

Proposal 1: Use application layer to provide and exploit location information. 
Proposal 2: Send LS to SA4 and ask them to add location information to the MBMS user service description specified in TS 26.346.
Proposal 3: UE behaviour may be location dependent. RAN2 should discuss whether current UE behavior needs further clarification.
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