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1
Introduction 

S4-110448 [1] and S4-110620 [2] discusses the issue of “power efficient monitoring” of MBMS transmissions. Unnecessary monitoring of MBMS Control Channels for active MBMS Bearers of interest and unnecessary reception of MBMS Data increases the power consumption of the UE. Both tdocs suggest adding timing information so that the UE can deactivate MCCH monitoring, when MBMS Bearers of interest are certainly not active. However, the solution presented in S4-110448 and S4-110620 does not consider the MBMS Service Area effects. The solution only works reliably, when the UE is within the MBMS Service Area and receive the next update of the schedule information.

This contribution presents a solution, which combines Schedule and also Reception Location Information. 

2
Definitions 

MBMS (TS 26.346) differentiates between MBMS Users Services (TS 26.346 clause 4.2), MBMS User Service Sessions (TS 26.346 clause 4.2) and MBMS Sessions (Broadcast Session and Multicast Session separately defined in TS 26.346 clause 3.1).

In the following, we use the term “Delivery Session” synonymously for MBMS User Service Session.   A Delivery Session is limited in the context of this document to “MBMS Download Sessions”. A Delivery Session is defined by the SDP file in combination with the USD file. The SDP file contains the TMGI as identified of the MBMS Bearer used for delivering the content. The SDP file is provided to the UEs during Service Announcement.

The MBMS Session is defined by the MBMS Bearer ID (TMGI) and the MBMS Service Area, for which the MBMS Session is started. An MBMS Session of an MBMS Bearer is started with the MBMS Session Start Procedure and deactivated using MBMS Session Stop Procedure.

The timing of the Delivery Session (i.e. t= line) does not provide information about the timing of an MBMS Session. A Delivery Session may span over multiple MBMS sessions. 

3
Background about usage MBMS Bearers

The MBMS Bearer Service definition includes a very efficient MBMS Notification Phase, which allows the network to inform UEs inside the MBMS Service Area (target Broadcast Area) about imminent MBMS transmissions (see TS 23.246). An MBMS Bearer is identified by a TMGI, which can be regarded as a group identifier. The MCCH (MBMS Control Channel) carries information about active MBMS bearers in this cell. The network indicates any change of the MCCH explicitly, so that UEs do not read always the MCCH. The UEs know the TMGI of interest from the Service Announcement, which is distributed on application layer.

An MBMS Session using an MBMS Bearer Service can be started and stopped from the BM-SC using MBMS Session Start and Stop. The radio network changes the content of the MCCH as a result of an MBMS Session Start and Stop. An MBMS Session may be started in an MBMS Service Area, which represents a geographical area. The MBMS Service Area may be smaller than the Mobile Network (PLMN). 

UEs can only receive the MBMS Data of the MBMS Session over an MBMS bearer, when they are inside of the MBMS Service Area. 
An MBMS Session may be used for Live Video and File Distribution Services. Both type of services may be limited in time and may also be only available in certain geographical areas (i.e. within the MBMS Service Area). The Service Announcement Information (SDP files and USD files) do not include timing information, when the MBMS Session is started or stopped. Note that an SDP file may be valid for a much longer time than an MBMS Bearer is active. An SDP file may describe data delivery using successive MBMS Session (see 22.246 clause 5).

As a result of this, UEs should continuously monitor the MBMS MCCH channel, whether or not a MBMS Bearer of interest (identified by a TMGI) is started or not. In the following, we present different scenarios for considerations. 
3.1
Successive MBMS Sessions
MBMS Service Announcement Information (SDP and USD files) may be valid for one or more MBMS Sessions (successive MBMS Sessions). This means, that the MBMS Bearer (identified by a TMGI) can be started and stopped several times. 

The figure below illustrates two MBMS Sessions for an MBMS Bearer with TMGI #X. The MBMS Session is started twice, for instance on two subsequent Saturdays between 1400h and 1600h. 
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Figure 1: Successive MBMS Sessions
The MBMS UEs, which are interested into the content of the MBMS bearer, are not aware about this schedule. According to 3GPP specifications, those UEs are continuously monitoring the MCCH for the start of the MBMS Bearer.
3.2 MBMS Service Area
UEs are only aware bout the MBMS Service Area, when the UE is inside the MBMS Service Area while an MBMS Session is active. In this case, the UE finds the TMGI of the interested service on the MCCH. If the UE is outside of the MBMS Service Area or if the MBMS Session is not active, then the UE is not aware of the MBMS Service Area. 
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Figure 2: UE inside the MBMS Service Area
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Figure 3: UE outside of the MBMS Service Area
The Figures 2 and 3 illustrate these scenarios. The UE in Figure 2 (left) is inside of the MBMS Service Area. When the MBMS Session of TMGI #X is active, then the UE finds TMGI #X on the MCCH and can receive the content. If the MBMS Session is not active, then the UE cannot determine the reason of not receiving any traffic. Either the UE does not receive MBMS traffic because it is outside of the MBMS Service Area or no MBMS Bearer with TMGI #X is started.
The UE in Figure 3 (right) is outside of the MBMS Service Area. The UE also cannot determine the reason, why it is not receiving content for MBMS Bearer with TMGI #X.

The probability of “UE is inside of the MBMS Service Area, while the MBMS Session is active” depends on the service type and the user-behavior. For instance, the UE is less often inside of the MBMS Service Area, when the owner of the UE lives in a sub-urban or rural area.

4
Solution outline
The solution is based on the concept that an initiated MBMS User Service on the UE is “pausing” monitoring of the MCCH channel for the MBMS Bearer of interest. It is also based on the concept that the UE should pause monitoring of the MCCH channel when it is certain to be located outside of MBMS Service Area. The network provides Schedule and Reception Location information to the UE.

The schedule of an MBMS User Service can be described in a file in form of durations (User Service should start monitoring after X seconds again), in form of re-occurring events (User Service should monitor for associated MBMS Bearers every Saturday between 1400h and 1600h) or in form of start / stop lists. 
Since the UE may leave MBMS Service Area at any time, the schedule file describes a “minimal update duration”. When the minimal update duration is passed and the UE has not received any update in-band with the MBMS data, then the UE should use unicast to fetch updated schedule information for the User Service. The intention of the update mechanism is to keep the solution working, even when the UE leaves the MBMS Service Area.
The Reception Location Information is based here on Cell IDs or Location Area Codes (LAC). Both, the Cell ID and the LAC can be received by UEs in idle mode. Modern phone operating systems provide APIs to monitor the location, e.g. CellLocation API in Android. The Reception Location Information can be described in form of a list of Cell IDs or LACs, where the MBMS User Service uses MBMS Bearers for data distribution (i.e. MBMS Service Area). 

MBMS Service Areas may be very large, covering entire regions. A file may become very large in size, when the MBMS Service Area is very large. The solution to overcome the issue of large files is to allow partitioning of the Reception Location Description file into portions and describe an update region: When the UE leaves the described region then the UE should update the Reception Location file providing its own location.

The Schedule and Reception information file is delivered to the UE 

· During Service Announcement as a reference from the User Service Description (USD)

· In-band with the MBMS data 

The Schedule and Reception information file is identified by the MIME Type “application/mbms‑schedule-and-rx-location+xml" . When the MBMS Download receiver finds a file with the MIME type, it handles the schedule and reception location information file accordingly.
An example Schedule and Reception Location Information file is given below:
<?xml version="1.0" encoding="UTF-8"?>

<scheduleAndRxLocationInformation

xmlns="scheduleAndRxLocationInformationSchema" 


xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"  


<Schedule update="3530304000">



<TimeDate start="3529490400" duration=”7200”/>



<TimeDate start="3530095200" duration=”7200”/>


</Schedule>


<ReceptionLocation update-lac="1600, 1602, 1603, 1624">



<lac ids="1601, 211"/>



<cell ids="15845, 21391, 21392"/>  


</ReceptionLocation>

</scheduleAndRxLocationInformation>

The Schedule element provides here start and duration information, i.e. when UEs shall prepare for MBMS reception (start monitor MCCH for MBMS session). The Schedule element in this example describes two schedules, in order to extend the update period of the information. 
There are other alternatives to describe the schedules than explicit lists of start/duration or start and stop information.

The ntp time 3529490400 corresponds to Saturday, 5th November, 1400h (CET). The ntp timestamp 3530095200 corresponds to Saturday, 12th November, 1400h (CET). The ntp time stamp 3530304000 corresponds to 15th November, 0000h (CET), which is the time at which the UE should have received an update at latest (note, the value is refreshed, when the UE receives an update in-band).
The ReceptionLocation element provides coarse grain Reception Location Information (LAC) and more fine-grain Reception Location Information (Cell). 
Note that a Schedule and Reception Location Information file may also contain information about which frequency channel to use for MBMS reception. The Reception Location Information is the same or a subset of the MBMS Service Area for this given MBMS User Service. RAN2 requested to have frequency channel information as part of Service Announcement on application layer (see R2-115647 [3] and S4-110970 [4]).
5 Proposal
· TS 26.346 should be extended with an optional “Schedule and Reception Location” information file, which describes schedule information of the associated MBMS Session and also Reception Location Information. This enables the UE to pause initiated MBMS User Services (stop MCCH monitoring for the TMGIs of the MBMS User Service, when not needed). 

· It should be possible to only provide schedule information and only provide location information.

· The Schedule and Reception Location Information file should be a file of its own, so that it can be received in-band via MBMS or out-of-band via HTTP. It can be linked from the USD and can be updated (overwritten) in-band with the MBMS Data.

· The Schedule and Reception Location Information file should allow for updates. There should be at least a timer based update mechanisms. 

· Review the feasibility to provide frequency channel information (as mentioned in R2-115647 [3] and proposed in S4-110970 [4] as optional add-on for the reception location information.
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