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1 Introduction
For MI-MooD discussions in this document, we define 2 types of content that may be delivered by an operator, to its UE population:

1)    Managed Content
The content provider and the operator have an agreement whereby the operator controls the collection, management and publication of the content (including agreements on the rights to broadcast the content). The Application/Middleware on the UE can send consumption & location information to the infrastructure, for both content delivered over unicast, and for content delivered over MBMS broadcast.

2)    Unmanaged Content
The content provider and the operator don’t have content management agreement but the operator is able to convert the unicast service to MBMS service. Content Providers may use TLS to avoid transparent “optimizations”. If the content is not TLS protected, then the system may use MooD, but only through Proxies.
For deployment of MooD with managed content, it should be possible to have a simpler solution than having a proxy for redirection purposes, as the managed services that are eligible for MooD are known way before MBMS broadcast of those services, and may be announced to the UEs beforehand. As a result, we believe that UE Application/Middleware functions can support MooD operation in a simpler way for managed content. Such functions are e.g.  UEs including SAI in its HTTP requests for the managed content while the service is consumed over unicast, to allow the network determining uptake of the service on unicast, and decide to start broadcasting the service. The network may then use the SAI information in the UE requests for a given service over unicast, and determine based on a threshold, to start the service on MBMS broadcast.
It should be noted that the proposal in this document does not introduce new MooD use cases, as it is considered within the boundary of the existing MooD use cases defined in the MI-MooD TR [2], for example, use cases #4 and #5. It should be further noted that the current use cases in MI-MooD TR do not explicitly refer to managed or unmanaged content. There is a reference to OTT for one use case only (use case #1), which can fit the “unmanaged content” definition above.
2 Deployment Architecture considerations
This section presents and discusses a deployment architecture that can be used for operation of MooD for managed content, not requiring a redirection proxy.

In other proposals for MooD, a proxy is defined, having the functions of providing redirection signaling to UE to switch between unicast and MBMS broadcast. The proxy also includes the function of popularity detection on unicast, to allow deciding when to switch from unicast to MBMS broadcast.
In the current proposal, we do not require a redirection proxy. The popularity detection function is enabled by having the UE to include its current SAI in the HTTP requests for MooD eligible managed services consumed on unicast. This enables a proxy to inform the BM-SC to decide when to start the services on broadcast based on aggregated UE reports for a given managed service. Instead of redirection, it is proposed that the UE detects by itself when the service is available on broadcast, and switch automatically from unicast to MBMS broadcast upon such a detection.
In the current proposal, the SAI would only be included by UEs for MooD eligible managed content. This implies that the UE needs to know the list of MooD eligible managed content. To enable this, we propose that the USD be modified for informing the UE of the list of MooD eligible managed content, and the UE would use this to know which HTTP requests, based on the service, need to include the SAI. The SAI is assumed here to be the current SAI as read from SIB15. In this proposal, SIB15 is assumed to be present, even for the case of single carrier.
In order to exemplify how the solution may work, we provide a UE step by step procedure in 2.1, for MooD deployment with managed content. 
UE step by step procedure for MooD deployment with managed content
Step 1: UE acquires the list of managed services by e.g. reading the MBMS Service announcement to acquire the list of all services, including the managed unicast services. UE also gets the SAIs associated to these services (USD r9:availabilityInfo) if these services are available over multi-carrier. 

Step 2: UE tunes to the desired MooD eligible content over unicast service indicated from the USD, sends its HTTP request for the service, including its current serving SAI as determined from SIB15, and start listening to it. UE includes its current SAI also in subsequent HTTP requests for that service.
Step 3: While listening to unicast, the UE does periodic check of SIB15 presence and TMGI check

Step 3.1: If SIB15 present, then

Step 3.1.1: read SAI and check if it matches any of the SAIs from step 1 that corresponds to the associated service. If r9:availabilityInfo was not included in USD, proceed to step 3.1.1.1
Step 3.1.1.1: If there is an SAI match (or r9:availabilityInfo was not in USD), read the USD Bundle to find if the service is available over broadcast and read TMGI in the SDP of the deliveryMethod. 

Step 3.1.1.1.1: If yes, tune to broadcast (frequency indicated in SIB15) to receive the service by looking for the TMGI in the MCCH

Step 3.1.1.1.2: If no, stay tuned to unicast to receive the service.

Step 3.1.1.2: If there is no SAI match, stay tuned to unicast to receive the service

Step 3.2: If SIB15 not present

Step 3.2.1: UE check if SIB13 available

Step 3.2.1.1: If available, read USD Bundle and read the TMGI for the service in the SDP of the deliveryMethod

Step 3.2.1.1.1: UE checks the TMGI on the MCCH

Step 3.2.1.1.1.1: If the TMGI of the service is detected on MCCH, then broadcast is available and UE switches to MCCH to listen to that TMGI

Step 3.2.1.1.1.2: If the TMGI of the service is not detected on the MCCH, then broadcast is not available, and the UE continue listening on unicast.

3 Impacts and enhancements identified
To enable MooD for managed content according to the architecture identified in 2, the following impacts and enhancements are identified
1)  Provide a list of MooD eligible managed content services over unicast to the UE. 
One way is be by adding in the USD bundle a list of managed services over unicast (eligible for MooD) available to the UEs.
DASH and other type of services (e.g. FOTA) are allowed be part of the list.
2)  UE to include its current SAI in the HTTP requests for the service to be delivered over unicast. 
3)  UE to switch from unicast to MBMS broadcast for a managed service initially delivered over unicast, that becomes available over MBMS broadcast. UE detects the service over MBMS broadcast on its own, as exemplified in the UE step by step procedures described in section 2.1
4 Proposal
It is proposed to agree to include the MooD managed service delivery as described in this document.
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