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1 Introduction

MooD Architecture, high level design and call flows are captured in the MI-MooD Technical Report, TR 26.849 [1].  In the TR, it states that MooD will look into methods that may be able to determine or assist in determining the consumption of a service, and look into elements that may be able to be decision-makers on determining UC/BC transmission. 
This document proposes a solution framework to assist the operator in determining the actual consumption of an MBMS user service. Based on more accurate knowledge of ongoing demand for an MBMS user service, the operator may choose to terminate the MBMS user service, or temporarily switch to unicast-only delivery of that service.
2 Proposals
For MooD operation, it is desirable for the network to disable MBMS transmission when the number of the UEs consuming the MBMS user service is below a certain network configured threshold in the area. There are a few ways for network to decide to turn MBMS user service into non-MBMS user service. For example:

1)  The network can disable the MBMS transmission when a preconfigured timer expires. This timer based mechanism may be more suitable to disable MBMS transmission when the decision was made to turn on MBMS transmission through the event based triggering. 
2)  Using MCE counting procedures. After MCE counts the number of UEs that are interested in a user service is below than a certain threshold, it notifies to the BM-SC. Currently MCE counting is not accurate since it doesn’t include UEs that are receiving MBMS User Service in idle state. Anyhow MCE counting is out of SA4 scope.
3)  Adding BM-SC-based counting procedures based on MBMS User Service registration/de-registration procedures. Currently, the semantics of MBMS user service registration refers to the end-user's consumption intent but does not indicate whether the UE is actually consuming (i.e., performing reception of) the eMBMS user service. Similarly, whenever the UE moves outside of MBMS coverage, consumption of the MBMS user service will also cease. Therefore, to attain more precise knowledge of MBMS user service consumption, it is desirable to introduce additional measurement mechanisms. Specifically, we propose an extension to the Associated Delivery Procedure Description to signal the requirement for MBMS user service consumption reporting by the UE, as illustrated below in Figure 1 and described in the following.
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Figure 1 – Extension of Associated Delivery Procedure Description with MooD Consumption Reporting
a. Via extension of the Associated Delivery Procedure Description, the BM-SC specifies the percentage subset of MBMS receivers it would like to perform MBMS User Service Reporting (sampleReportPercentage), the frequency for the UE to report (reportInterval), and if the UE is required to report when it starts or stops to receive the MBMS user service in USD (reportFlag). 
b. If the sampleReportPercentage were provided for a MBMS user service and the value is less than 100, the UE generates a random number which is uniformly distributed in the range of 0 to100. The UE sends the MBMS user service report periodically according to the report frequency (reportInterval) when the generated random number is of a lower value than the sampleReportPercentage value. 

c. If reportFlag is set to "true", the UE sends the MBMS user service report when the UE starts (also including when the UE moves into MBMS coverage) or stops (also including the UE is moved out of eMBMS coverage) receiving the MBMS user service. To avoid excessive fluctuation of reporting due to user misbehavior in quick succession of turning on and off the MBMS service application, or due to the UE's position being near the border of MBMS coverage and movement into and out of the MBMS coverage area, the UE should implement a hysteresis based algorithm to reduce consumption reporting in such conditions.
d. When the UE sends the MBMS user service report, it indicates the BM-SC its location (for example, ECGI, SAI, MBSFN area ID, Lat/Long coordinates based on MooD configuration. See Tdoc S4-1400XX [2].)
A high level call flow of an MBMS user service consumption reporting is shown below in Figure 2.
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Figure 2 – Call Flow of MBMS User Service Consumption Reporting
3 Summary and recommendations
This contribution proposes the addition of an MBMS user service consumption report mechanism to the USD, in the Associated Delivery Procedure Description.  It enhances the basic mechanism of MBMS service consumption intention afforded by MBMS user service registration, by providing more accurate information on actual consumption of a MBMS user service. By employing the new consumption reporting mechanism, the operator can better detect reduced/low demand of an MBMS user service in a given area such that MBMS transmission of this service can be disabled. It is proposed that the text in Section 2 be incorporated in TR 26.849, under a new section entitled "Solution".
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