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1 Introduction
This document provides a call flow example for switching from unicast (UC) delivery of a non-eMBMS service to broadcast (BC) delivery as an eMBMS service. Non-eMBMS services correspond to Over-The-Top services or PSS services transmitted over unicast bearer. Due to high usage demand, a non-eMBMS service may be converted to an eMBMS service for broadcast delivery.
Change marks in section 2 of this document reflect updates made to S4-130823.
2 Switching from non-eMBMS UC to eMBMS BC
Description

In switching from non-eMBMS UC to eMBMS BC, it is assumed that the BM-SC determines (e.g. it has detected or is informed of the occurrence of) high attachment to a non-eMBMS service. The BM-SC then activates eMBMS transmission of the service, and subsequently switches content delivery from UC delivery to BC delivery.  
Call Flow (Network Redirection Based Solution)
This solution assumes that when the device application starts with a non-eMBMS unicast service, the eMBMS client is not activated. The eMBMS client will be activated based on network redirection which triggers the UE to acquire the USD either through UC or BC. The network redirection can be HTTP/RTSP redirection or can be other signaling sent from a network entity (for example, using OMA Push). In the call flow presented here, the BM-SC converts a non-eMBMS UC to eMBMS user service (see Figure 1).
Note that in the call flow below, it is expected that the MooD WI will require defining normative new signalling at least for the steps highlighted in italics.




Figure 1 Switching from non-eMBMS UC to BC (Network-based solution Approach)
1. The application requests a content item. 

2. The UE requests the content item via a service through unicast. The subsequently established OTT (Over the Top) or PSS over the unicast is ongoing.
3. The BM-SC decides to switch from non eMBMS unicast to eMBMS transmission for the service. For example, this can be based on information on event or detection on high rate attachment on non eMBMS unicast service. The network may also consider the UE’s UC to MBMS switching capability if that UE capability is known to the network. 

4. The BM-SC provides a USD including information that the eMBMS service is available over both UC and BC. The user service may include BC and UC related information, or BC information only. If the BM-SC has already established eMBMS session for USD (i.e., USD Broadcast Channel), the BM-SC may send updated USD over that broadcast channel; otherwise, the BM-SC may establish eMBMS session for updated USD (not shown in the call flow) or include USD update in the UC to BC switching trigger later (see Step 7). 
5. The BM-SC sets up an MBMS session as specified in TS 23.246. This step can be performed in parallel with step 4.
6. The eNB applies radio resource configuration and sends updated SIB13 and SIB15 if needed. The eNB perform MCCH change notifications to inform all UEs of the presence of the eMBMS service.
7. Once the MBMS session has been established, a trigger is provided to UEs consuming the non-eMBMS service on the availability of a MBMS User Service for the service. This step may include UC to BC switching trigger or UC to BC switching trigger plus USD update. The detail method is TBD. 
8. The trigger results that the UE may activate the MBMS client, if the UE has the proper capabilities.
9. The UE initiates service discovery procedures to receive USDs through the broadcast channel if available or through the unicast bearer otherwise. Once the UE has received the USD, is in coverage, and is consuming the service, the UE switches from UC to BC reception.
10. If the UE has not registered with the newly-established MBMS service and USD indicates that service registration is required, the UE performs MBMS service registration and obtain the service key if service protection is enabled. 

11. From the information received from SIB15 over the air and USD from the BM-SC, if the corresponding MBMS service is transmitted on a different frequency, the UE sends the ‘MBMSInterestIndication’ message to indicate the interested frequency.  The eNB then hands over the UE to the proper frequency. The UE subsequently updates system information from the SIB sent on the new frequency.
12. The BM-SC gets content, for example, from the content server or PSS server. This step may occur any time after Step 5.
13. The BM-SC sends that content over the MBMS bearer.
14. The unicast connection is torn down if there is no other unicast service. 
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4 Proposal
This contribution proposes that the call flow in Section 2 should form a basis for the corresponding work on MooD. 
Further, this contribution proposes that Section 2 be included in the MooD technical report, TR 26.849.
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