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1. Introduction

The latest WID of EMBMS Release11 [1] includes one of the objectives “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”. In paper [2] possible scenarios are discussed and scenarios which should be investigated in Rel-11 are identified.

In this document, we first propose one way to provide location information for location based content distribution and optimization. Then a change notification and MCCH reading mechanism is proposed, which will help UEs to select and receive MBMS based on the location information of MBMS service and save UEs’ power to avoid unnecessary notification reading and further MCCH reading. 
2. Location information provision by the network
What is the resolution?
Possible scenarios are discussed in [2] for provisioning of content which may be relevant to a specific localised area. In general, with introducing location information UE may only read service valid in its own location and/or service valid to its interested locations.  A question for location information provision is in which resolution this information should be provided; or in another word in which resolution to distinguish different contents? Distinguish different contents into different sessions is a reasonable way, which is in line with current SA2’s mechanism. In SA2’s understanding [3], different sessions belonging to the same MBMS Service can convey different content within different Service Areas. Then optimization with location information is to convey location information of different sessions/contents to UEs before session start and UEs can select and receive different session/content based on their own decision.
How to distribute? 
In our understanding, distribution of the location information by the application layer is the easiest way. More importantly, it is only by this way that UE can get the location information before session start and subsequently can get instruction for service data reception based on specific location areas. In more details, UE can get the location information of MBMS service from the BM-SC upon request or be informed about. The former method means that the UE obtains the information via Service Discovery procedure and obtain the information by the feedback from the BM-SC. The latter method means that the UE obtains the information via by receiving Service Announcement from BM-SC. 

It is proposed to add location information, i.e. Service Area information and/or area where the service is relevant, into the Service Announcement/Discovery procedure. Specifically, an Area description element can be included into the corresponding service description metadata fragment to show the Service Area and/or area where the service is relevant linked to the indicated MBMS service. However this is beyond the RAN2 scope and we propose RAN2 send LS to SA2/SA4 for the requirement of area information and ask for their opinion on the method to deliver MBMS area information via Service Announcement/Discovery. .

Proposal 1: RAN2 discuss the location information requirement and send LS to SA2/SA4 to ask for their opinion on delivery of location information relevant to each session via Service Announcement/Discovery.

3. Optimization for change notification and MCCH reading
In this section, we show how the location information can be used for optimization for change notification and MCCH reading.

3.1 Problem of current specification in typical scenario
MBMS notification procedure is used by the network to inform UE about incoming MBMS services and change of MCCH. In current LTE system, i.e. Rel-9/10 system, it is specified that an UE interested to receive MBMS has to detect notification periodically. Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information immediately from the start of the next modification period. It will read MCCH to acquire detailed MBMS control information for data receiving. 

The above rule to read change notification and MCCH is power wasting in case the service area/or area where the service is relevant does not match with MBSFN area. One typical case is illustrated in Figure 1 (scenario 2 in [2]) to explain the problem. In the case shown below, the UE shown in the figure isn’t interested in MBMS Service A considering that the area where service A is relevant is out side the UE location even tough the service is provided in MBSFN area 1. Under the current reading rules, as the UE enters into the current cell belonging to MBSFN 1 upon power on or mobility, the UE has to read change notification. However notification procedure does not distinguish different MBMS services, then any notification received by the UE in its current cell is raised by its uninterested MBMS services. 
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Figure 1: Cases example of area where service is relevance does not matched the MBSFN area
We discuss solutions to save UEs’ power for reading change notification and MCCH in the next section. It is needed for UEs to select and receive its interested MBMS services with considering of its own location as well as the service data distribution area and the area where the service is relevant.

3.2 Optimization by using location information by the UE
One MBMS user can select interested MBMS service(s) based on its own location and the location information of the MBMS services once it requests or be informed about any MBMS Services. By the instruction from the user, the UE stores the service description information including the Area information.

In order to save power for reading change notification and MCCH, we propose to link reading notification and MCCH to MBSFN area of its interested Services. Once a UE powers on or enters into a new cell, it compares the MBSFN area of its interested MBMS service set with its camped cell or serving cell. If its camped or serving cell belongs to the MBSFN area of one of its interested MBMS services, it reads MBMS notification indicator in control channel periodically to detect the change of MCCH. Otherwise, the UE suspends the notification reading procedure until it moves into a new cell or it finds that its interested MBMS services set is changed.

Secondly, in order to let the UE access MCCH more quickly in case it has missed the notification when it powers on or enters into the new cell, UE is required to apply the MCCH information acquisition procedure if it enters into the MBSFN area of at least one of its interested MBMS Services.

Proposal 2: Reading change notification and MCCH is limited by MBSFN area of interested MBMS services.

Proposal 3: UE is required to apply the MCCH information acquisition procedure if it enters into the MBSFN area of at least one of its interested MBMS Services.
4. Conclusions
This document analyzes the requirement to introduce location information into the MBMS service announcement at the application layer. The following proposals are made.

Proposal 1: RAN2 discuss the location information requirement and send LS to SA2/SA4 to ask for their opinion on delivery of location information relevant to each session via Service Announcement/Discovery. 
Proposal 2: Reading change notification and MCCH is limited by MBSFN area of interested MBMS services.

Proposal 3: UE is required to apply the MCCH information acquisition procedure if it enters into the MBSFN area of at least one of its interested MBMS Services.
A text proposal to TS 36.331capturing Proposal 2, and 3 is given in Annex A.
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Annex A

------First Change----
5.8.1.3
MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by means of SystemInformationBlockType13.

When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about an MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit bitmap. Within this bitmap, the bit at the position indicated by the field notificationIndicator is used to indicate changes for that MBSFN area: if the bit is set to "1", the corresponding MCCH will change. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.

The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN subframes only. These MCCH information change notification occasions are common for all MCCHs that are configured, and configurable by parameters included in SystemInformationBlockType13: a repetition coefficient, a radio frame offset and a subframe index. These common notification occasions are based on the MCCH with the shortest modification period.

NOTE 1:
E-UTRAN may modify the MBMS configuration information provided on MCCH at the same time as updating the MBMS configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to receive one or more MBMS services should acquire the MCCH, unless it knows that the services it is interested in are not provided by the corresponding MBSFN area.

A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period in the MBSFN areas of its interested MBMS services. A UE that is not receiving an MBMS service, as well as UEs that are receiving an MBMS service but potentially interested to receive other services not started yet in another MBSFN area, shall verify that the stored MCCH information remains valid in the MBSFN areas of its interested MBMS services by attempting to find the MCCH information change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH information change notification is received.

NOTE 2:
In case the UE is aware which MCCH(s) E-UTRAN uses for the service(s) it is interested to receive, the UE may only need to monitor change notifications for a subset of the MCCHs that are configured, referred to as the 'applicable MCCH(s)' in the above.
------Next Change----
5.8.2.3
MCCH information acquisition by the UE

An MBMS capable UE shall:

1>
if the procedure is triggered by a MCCH information change notification:
2>
start acquiring the MBSFNAreaConfiguration message from the beginning of the modification period following the one in which the change notification was received;
NOTE 1:
The UE continues using the previously received MCCH information until the new MCCH information has been acquired.

1>
if the UE enters an MBSFN area and has interested MBMS services which may be provided in the MBSFN area:

2>
acquire the MBSFNAreaConfiguration message at the next repetition period;
1>
if the UE is receiving an MBMS service in the MBSFN areas of its interested MBMS services:

2>
start acquiring the MBSFNAreaConfiguration message, that corresponds with the service that is being received, from the beginning of each modification period;
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