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1 Introduction

Use cases for the MI-MooD Work Item as described in Tdoc S4-130859 [1] were agreed during SA4 #74 in Dublin.  These are also captured in the MI-MooD Technical Report, TR 26.849 [2].  However, recommended requirements in [1] were not agreed due to lack of accompanying gap analysis, as requested during that meeting.
This document provides the previously missing gap analysis, along with the associated requirements and assumptions, for proposed adoption in the next version of [2].
2 Agreed Use Cases
For the reader's convenience, agreed text on the use cases for MI-MooD is shown below in clauses 2.2, 2.3 and 2.4.
2.2 Use Case #1 – Demand-based eMBMS for Real-Time (RT) Content
Sports action and news content provider “SportsWorld” makes its online multimedia sports programming and news service, by the same name, available over the Internet (a.k.a. ‘Over-the-Top’ or OTT).  LTE unicast access to the service is offered in the country of Slobovia by its mobile network operator “SloWireless”.  For the 2014 FIFO Global Cup Football championship game, the team from Transmania is disqualified right before the game due to the discovery of widespread substance abuse among its team members, and is replaced by the team from Slobovia.  The associated live coverage of the game on SportsPlus becomes wildly popular in Slobovia.  Two days later, SportsWorld provides a breaking news story that the Slobovian players are actually robots instead of humans, again attracting a large number of Slobovians to access the SportsWorld site via their smartphones to follow the news developments.

SloWireless, which also provides eMBMS services, incurs a high and sustained level of traffic on its LTE unicast network to/from the SportsWorld site due to these events.  Such high traffic volume not only stresses the capacity of its unicast network, it also impairs the overall user experience due to more frequent stalls during content reception, which is also of concern to the content provider.  Fortunately, SloWireless is capable of detecting dynamic OTT traffic increase over its unicast network to any external site, and has the means to dynamically provision an eMBMS service for unicast traffic offloading.  It also has a business agreement with SportsWorld to configure demand-based eMBMS service as necessary.

2.3 Use Case #2 – Demand-based eMBMS for Non-Real-Time (NRT) Content
SportsWorld, the aforementioned sports news provider, also publishes RSS (“RDF Site Summary” or “Really Simple Syndication”,  a.k.a.’podcast’) feeds covering different categories of sports news, interviews, highlights and other information.  Due to the popularity of the recent Slobovian Football team incidents aired by this sports service, subscriptions to SportsWorld podcasts increase dramatically.  It would be more efficient for the high volume of such RSS content delivery over the unicast network of SloWireless to be delivered over broadcast/eMBMS bearer.  SportsWorld has a business relationship with SloWireless, for which the subscription events to the various RSS feeds offered by SportWorld are measured and shared between the two companies.  Upon reaching a certain threshold for a given RSS feed, the mobile operator will dynamically provision an eMBMS download delivery service to deliver the RSS content according to a broadcast schedule.

2.4 Use Case #3 – Demand-based deactivation of eMBMS service
A couple weeks after the Slobovian Football team escapades, sports fans in the country start to lose interest in on Slobovian Football news.  Significant drop-off is detected in user access to the SportsWorld site over the recently provisioned eMBMS service by SloWireless.  The operator decides that it’s no longer beneficial for overall network utilization to maintain a dedicated eMBMS broadcast of the SportsWorld service.  In accordance with business terms formerly agreed with SportsWorld, it deactivates this eMBMS service and the associated network capacity is re-allocated for carriage of unicast traffic. 
3 Recommended Requirements
Recommended requirements on functionality/capabilities to support the agreed use cases for MI-MooD are as follows.
· The mobile operator is able to provision a demand-based eMBMS service in substitution of, or in addition to, unicast delivery of the same service/content.

· The mobile operator is able to detect high attachment rate/volume to the same content being accessed by multiple unicast UEs in the same area for the purpose of dynamically transitioning the delivery of a unicast service to an MBMS User Service.
· The mobile operator, upon having dynamically transitioned the unicast service to an MBMS User Service, may offer service delivery over unicast bearers only, over MBMS bearers, or over both bearer types.
· The network is capable of providing indication to the UE of each service that is eligible to be switched between a non-MBMS unicast service and an MBMS User Service.
· The mobile operator is able to detect low attachment rate/volume to broadcast delivery of an existing MBMS User Service for the purpose of terminating the MBMS User Service.
· The mobile operator is able to detect low attachment rate/volume to broadcast delivery of an existing MBMS User Service for the purpose of transitioning to unicast-only delivery mode of the MBMS User Service.
· The mobile operator has the capability to enforce MBMS-capable UEs to use the unicast or MBMS bearer for reception of the same service/content.  For example, the network may reject a unicast request if it has enabled broadcast delivery of the same service/content.  As another example, a proxy function in the UE, when receiving a client application request for unicast retrieval of a resource, may redirect that request to an equivalent broadcast resource if it determines that such broadcast delivery has been enabled and that the UE is within solid MBMS coverage, and furthermore has awareness that under these conditions only broadcast delivery of the resource is permitted.
4 Gap Analysis & Evaluation

This section describes the deficiencies in the existing TS 26.346 for supporting the recommended requirements listed in Section 3.

4.2 Dynamic and Demand-based MBMS User Service Establishment
No description or even mention exists in TS 26.346 regarding dynamic and demand-based provisioning of MBMS services.  Up to now, it is assumed that MBMS User Services are either provisioned statically by the service provider (e.g. a mobile network operator), or variably over time but which do not rely on real-time demand-based measurement of such content consumption via unicast bearers, for dynamic conversion to delivery over MBMS bearers.  Similarly, TS 26.346 does not contain normative description of the means for the network to inform the UE of the eligibility of unicast services for MBMS user service conversion, nor how the UE currently consuming the unicast service might be able to indicate to the network regarding its capability, or lack of such, capability for receiving the service over broadcast.
4.3 Dynamic and Demand-based MBMS User Service Termination
No description or even mention exists in TS 26.346 regarding dynamic and demand-based termination of MBMS services.  While TS 26.346, along with the MBMS Security specification, TS 33.246 [3], define the MBMS User Service deregistration procedure, resulting in service deactivation from the UE perspective, nothing is said in either document about the termination of an ongoing MBMS User Service from the network's perspective.  For example, such network-initiated MBMS User Service termination could be triggered by the network's detection that a certain threshold, set by the service provider/network operator, of MBMS user service deregistration events has been exceeded, or that some form of network-based counting of actual content consumption goes below a certain minimum level. 
4.4 Attachment Rate Detection
There is no description in TS 26.346 on the intent or associated means for the service provider to detect sufficiently high attachment rate/volume to the same content or service by multiple UEs via unicast access, in a common geographical area, for potential transitioning such unicast delivery to broadcast delivery as an MBMS user service.  Similarly, the only description in the specification of network-based detection of reduced consumption of an MBMS User Service is by the measurement of MBMS User Service deregistraton events.  However, service deregistration is only valid when service registration was required for the same MBMS User Service, i.e. for the purpose of enabling/disabling security (key management) functions associated with service protection.  Furthermore, service deregistration does not suffice as measurement of actual user consumption of an ongoing MBMS User Service.
4.5 Dynamic Conversion from Unicast to Broadcast Delivery
There is no description in TS 26.346 on the technical means for the service provider, upon detection of sufficiently high rate/volume of unicast access to the same content or service in a common geographical area, by multiple UEs, to consequently convert, in a dynamic fashion, such unicast service to an MBMS user service for broadcast delivery.
4.6 Enforcement of Content Access Mode
There is no description in TS 26.346 on the means for the service provider, upon dynamic conversion of a unicast service to MBMS User Service, to force MBMS-capable UEs to only access the associated service contents via broadcast reeption.  For example, for bandwidth efficiency reasons, the service provider may disallow continued unicast access by MBMS-capable devices to the same contents now made available over broadcast delivery.  On the other hand, it should be possible for unicast-only capable UEs to continue to access the unicast service, irrespective of whether that service has also been transitioned for MBMS delivery.
5 Assumptions

The following assumptions are associated with the use cases and the related gap analysis and requirements for MI-MooD.

· The service provider desires the capability to dynamically provision an MBMS User Service by conversion from an ongoing unicast service, based on dynamic measurement of high user demand for the associated contents delivered over unicast.  Doing so leverages the bandwidth efficiency of MBMS delivery, over unicast delivery of a service/content to a large number of consuming users/devices.
· The service provider desires the capability to dynamically terminate an MBMS User Service by based on dynamic measurement of reduced user demand for the associated contents.  Doing so frees up network capacity allocated to MBMS delivery for unicast usage, when insufficent demand for broadcast delivery is detected.
· It is possible for the service provider, for the purposes of dynamically transitioning a unicast service to MBMS User Service, or dynamically deactivating an existing MBMS User Service, to detect the ongoing attachment rate/volume of UEs to that current service, and compare that demand to service provider-established threshold values to determine whether the dynamic change should be made.
· It is possible for the network to inform the the UE when such dynamic and demand-based service delivery mode change between unicast and broadcast will occur, and for the UE to obtain the necessary USD information to acquire such service via broadcast delivery.
· It is possible for the network to determine, via UE feedback, which devices are capable of MBMS reception as additional input for the decision-making of whether to transition a unicast service to MBMS User Service. 
6 Proposal
It is proposed that the above text on recommended requirements, gap analysis and assumptions be incorporated into TR 26.849 [2] as follows.  Furthermore, because overall Clause 4.2 of [2] is intended to capture the entire description on user cases, recommended requirements, gap analysis and assumptions for MooD, it is proposed that this clause be reorganized such that the existing, agreed use cases in clauses 4.2.1, 4.2.2, 4.2.3 and 4.2.4 be moved under a modified clause 4.2.1 on use cases, and whereby clauses 4.2.2, 4.2.3 and 4.2.4 are allocated for the text on requirements, gap analysis and assumptions, respectively.
4.2
Use Cases, Recommended Requirements, Gap Analysis and Assumptions

4.2.1
Use Cases

4.2.1.1
Use Case #1: Demand-based eMBMS for Real-Time (RT) Content
Sports action and news content provider “SportsWorld” makes its online multimedia sports programming and news service, by the same name, available over the Internet (a.k.a. ‘Over-the-Top’ or OTT).  LTE unicast access to the service is offered in the country of Slobovia by its mobile network operator “SloWireless”.  For the 2014 FIFO Global Cup Football championship game, the team from Transmania is disqualified right before the game due to the discovery of widespread substance abuse among its team members, and is replaced by the team from Slobovia.  The associated live coverage of the game on SportsPlus becomes wildly popular in Slobovia.  Two days later, SportsWorld provides a breaking news story that the Slobovian players are actually robots instead of humans, again attracting a large number of Slobovians to access the SportsWorld site via their smartphones to follow the news developments.

SloWireless, which also provides eMBMS services, incurs a high and sustained level of traffic on its LTE unicast network to/from the SportsWorld site due to these events.  Such high traffic volume not only stresses the capacity of its unicast network, it also impairs the overall user experience due to more frequent stalls during content reception, which is also of concern to the content provider.  Fortunately, SloWireless is capable of detecting dynamic OTT traffic increase over its unicast network to any external site, and has the means to dynamically provision an eMBMS service for unicast traffic offloading.  It also has a business agreement with SportsWorld to configure demand-based eMBMS service as necessary.

4.2.1.2
Use Case #2: Demand-based eMBMS for Non-Real-Time (NRT) Content
SportsWorld, the aforementioned sports news provider, also publishes RSS (“RDF Site Summary” or “Really Simple Syndication”,  a.k.a.’podcast’) feeds covering different categories of sports news, interviews, highlights and other information.  Due to the popularity of the recent Slobovian Football team incidents aired by this sports service, subscriptions to SportsWorld podcasts increase dramatically.  It would be more efficient for the high volume of such RSS content delivery over the unicast network of SloWireless to be delivered over broadcast/eMBMS bearer.  SportsWorld has a business relationship with SloWireless, for which the subscription events to the various RSS feeds offered by SportWorld are measured and shared between the two companies.  Upon reaching a certain threshold for a given RSS feed, the mobile operator will dynamically provision an eMBMS download delivery service to deliver the RSS content according to a broadcast schedule.

4.2.1.3
Use Case #3: Demand-based deactivation of eMBMS service
A couple weeks after the Slobovian Football team escapades, sports fans in the country start to lose interest in on Slobovian Football news.  Significant drop-off is detected in user access to the SportsWorld site over the recently provisioned eMBMS service by SloWireless.  The operator decides that it’s no longer beneficial for overall network utilization to maintain a dedicated eMBMS broadcast of the SportsWorld service.  In accordance with business terms formerly agreed with SportsWorld, it deactivates this eMBMS service and the associated network capacity is re-allocated for carriage of unicast traffic.

4.2.1.4
Use Case #4: Operator Control of eMBMS operation on Demand, Live Straming Service Support
In a shopping mall, many users are watching live program ‘Joking time’ with DASH, the cell which covers the shopping mall, is highly congested. New passengers coming to the shopping mall have the hard time to access the internet. Many UEs accessing DASH streaming are also eMBMS capable.
The congestion situation alerts the operator attention. The network communicates with the UE to receive the DASH streaming content over MBMS bearer and broadcast the live streaming content over MBMS bearer. Per interaction with the network, the MBMS user service subscription is activated and eMBMS capable UEs switch to eMBMS system and the congestion in the cell is mitigated.
When the live ‘Joking time’ is ongoing, some of users quit the program. Just few users are still watching the program. At this moment, live ‘breaking news’ is on the air; many users click the link and starting watching ‘breaking news’.  The cell is becoming congested again. The network knows that the number of viewers of ‘Joking time’ is less than the number of views of ‘breaking news’, it decides to terminate the ‘Joking time’ over MBMS bearer and broadcast the ‘breaking news’ over MBMS bearer. UEs quit the ‘Joking time’ MBMS user service and continue ‘Joking time’ over DASH. The viewers of ‘breaking news’ can receive ‘breaking news’ over MBMS bearer. The cell congestion is avoided with dynamic MBMS user service update.
4.2.2
Recommended Requirements

Recommended requirements on functionality/capabilities to support the agreed use cases for MI-MooD are as follows.

· The mobile operator is able to provision a demand-based eMBMS service in substitution of, or in addition to, unicast delivery of the same service/content.

· The mobile operator is able to detect high attachment rate/volume to the same content being accessed by multiple unicast UEs in the same area for the purpose of dynamically transitioning the delivery of a unicast service to an MBMS User Service.
· The mobile operator, upon having dynamically transitioned the unicast service to an MBMS User Service, may offer service delivery over unicast bearers only, over MBMS bearers, or over both bearer types.
· The network is capable of providing indication to the UE of each service that is eligible to be switched between a non-MBMS unicast service and an MBMS User Service.
· The mobile operator is able to detect low attachment rate/volume to broadcast delivery of an existing MBMS User Service for the purpose of terminating the MBMS User Service.
· The mobile operator is able to detect low attachment rate/volume to broadcast delivery of an existing MBMS User Service for the purpose of transitioning to unicast-only delivery mode of the MBMS User Service.
· The mobile operator has the capability to enforce MBMS-capable UEs to use the unicast or MBMS bearer for reception of the same service/content.  For example, the network may reject a unicast request if it has enabled broadcast delivery of the same service/content.  As another example, a proxy function in the UE, when receiving a client application request for unicast retrieval of a resource, may redirect that request to an equivalent broadcast resource if it determines that such broadcast delivery has been enabled and that the UE is within solid MBMS coverage, and furthermore has awareness that under these conditions only broadcast delivery of the resource is permitted.

4.2.3
Gap Analysis

This section describes the deficiencies in the existing TS 26.346 for supporting the recommended requirements listed in Section 3.

4.2.3.1
Dynamic and Demand-based MBMS User Service Establishment
No description or even mention exists in TS 26.346 regarding dynamic and demand-based provisioning of MBMS services.  Up to now, it is assumed that MBMS User Services are either provisioned statically by the service provider (e.g. a mobile network operator), or variably over time but which do not rely on real-time demand-based measurement of such content consumption via unicast bearers, for dynamic conversion to delivery over MBMS bearers.  Similarly, TS 26.346 does not contain normative description of the means for the network to inform the UE of the eligibility of unicast services for MBMS user service conversion, nor how the UE currently consuming the unicast service might be able to indicate to the network regarding its capability, or lack of such, capability for receiving the service over broadcast.

4.2.3.2
Dynamic and Demand-based MBMS User Service Termination
No description or even mention exists in TS 26.346 regarding dynamic and demand-based termination of MBMS services.  While TS 26.346, along with the MBMS Security specification, TS 33.246 [3], define the MBMS User Service deregistration procedure, resulting in service deactivation from the UE perspective, nothing is said in either document about the termination of an ongoing MBMS User Service from the network's perspective.  For example, such network-initiated MBMS User Service termination could be triggered by the network's detection that a certain threshold, set by the service provider/network operator, of MBMS user service deregistration events has been exceeded, or that some form of network-based counting of actual content consumption goes below a certain minimum level.
4.2.3.3
Attachment Rate Detection

There is no description in TS 26.346 on the intent or associated means for the service provider to detect sufficiently high attachment rate/volume to the same content or service by multiple UEs via unicast access, in a common geographical area, for potential transitioning such unicast delivery to broadcast delivery as an MBMS user service.  Similarly, the only description in the specification of network-based detection of reduced consumption of an MBMS User Service is by the measurement of MBMS User Service deregistraton events.  However, service deregistration is only valid when service registration was required for the same MBMS User Service, i.e. for the purpose of enabling/disabling security (key management) functions associated with service protection.  Furthermore, service deregistration does not suffice as measurement of actual user consumption of an ongoing MBMS User Service.
4.2.3.4
Dynamic Conversion from Unicast to Broadcast Delivery

There is no description in TS 26.346 on the technical means for the service provider, upon detection of sufficiently high rate/volume of unicast access to the same content or service in a common geographical area, by multiple UEs, to consequently convert, in a dynamic fashion, such unicast service to an MBMS user service for broadcast delivery.

4.2.3.5
Enforcement of Transport Mode for Content Access
There is no description in TS 26.346 on the means for the service provider, upon dynamic conversion of a unicast service to MBMS User Service, on the means to force MBMS-capable UEs to only access the associated service contents via broadcast reeption.  For example, for bandwidth efficiency reasons, nework operator may disallow continuing unicast access by MBMS-capable devices to the same contents now made available over broadcast delivery.  On the other hand, it should be possible for unicast-only UEs to continue to access the unicast service, irrespective of whether that service has also been transitioned for MBMS delivery.
4.2.4
Assumptions

The following assumptions are associated with the use cases and the related gap analysis and requirements for MI-MooD.

· The service provider desires the capability to dynamically provision an MBMS User Service by conversion from an ongoing unicast service, based on dynamic measurement of high user demand for the associated contents delivered over unicast.  Doing so leverages the bandwidth efficiency of MBMS delivery, over unicast delivery of a service/content to a large number of consuming users/devices.
· The service provider desires the capability to dynamically terminate an MBMS User Service by based on dynamic measurement of reduced user demand for the associated contents.  Doing so frees up network capacity allocated to MBMS delivery for unicast usage, when insufficent demand for broadcast delivery is detected.
· It is possible for the service provider, for the purposes of dynamically transitioning a unicast service to MBMS User Service, or dynamically deactivating an existing MBMS User Service, to detect the ongoing attachment rate/volume of UEs to that current service, and compare that demand to service provider-established threshold values to determine whether the dynamic change should be made.
· It is possible for the network to inform the the UE when such dynamic and demand-based service delivery mode change between unicast and broadcast will occur, and for the UE to obtain the necessary USD information to acquire such service via broadcast delivery.
· It is possible for the network to determine, via UE feedback, which devices are capable of MBMS reception as additional input for the decision-making of whether to transition a unicast service to MBMS User Service. 
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