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1 Introduction
This document provides a call flow example for switching from eMBMS unicast (UC) to broadcast (BC) delivery. eMBMS UC refers to an eMBMS user service transmitted over the unicast channel. BC refers to an eMBMS user service transmitted over the MBMS bearer(s).
In the context of this document, an eMBMS user service transmitted over the unicast channel is considered to be one of the following:

· RTP-based streaming service carried over the MBMS streaming delivery method that is described by a unicastAccessURI element of an alternativeAccessDelivery element of the User Service Description as defined in section 8.5 of TS 26.346.
· DASH-based streaming service carried over the MBMS download delivery service that contains a mediaPresentationDescription2 element as proposed in the discussion paper on DASH transport signaling, Tdoc S4-130655 [1], with the broadcast element not present.
2 Call Flow (Switching from eMBMS UC to BC)
Note that in the call flow below, it is expected that the MooD WI will require defining new normative signaling at least for the steps highlighted in yellow.
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1. The application requests content that is available through an eMBMS User service. 
2. The UE has access to the USD which indicates that eMBMS user service is available only over UC delivery. Detailed signalling is TBD. For example, 
· USD includes only the unicast child element of the mediaPresentationDescription2 element for DASH (see [1]), and alternative Access Delivery information for RTP. 
· SDP for the broadcast FLUTE session is not present.  In addition, the BM-SC can indicate via the USD that registration is required for the service.
· USD may indicate the valid duration for the eMBMS user service delivered over unicast channel.
3. The UE informs the BM-SC that it wishes to acquire the MBMS user service. Detailed signalling is TBD. For example, 
· This may be achieved by MBMS user service registration for which the UE obtains the service key (MSK) if service protection is enabled as specified in TS 26.346. 
· Note that it is not clearly indicated in TS 26.346 whether the semantics of MBMS user service registration refers to the device’s consumption intent, or merely its intent to be registered for the service to obtain all necessary information. Therefore, other signalling the MBMS registration may be necessary.
4. The UE discovers from USD that the content requested by the application is not available through LTE broadcast, so the UE enters UC access mode. 
5. MBMS user service over UC is ongoing. The UE fetches MBMS user service over unicast channel through a fall back server specified in USD.
6. The BM-SC decides to enable BC transmission per registration information or some other information.  The BM-SC may update the USD indicating that eMBMS service over both UC and BC are available before enabling the MBMS session to allow the UEs to acquire the updated USD. This signalling is aligned with the signalling in step 2 and needs to be defined. For example, 
· The BM-SC can add a session description for the FLUTE session and other related information such as the broadcast child element of the mediaPresentationDescription2 element for DASH  (see [1]). 
· The BM-SC could also announce when the BC channel will be available.
7. The UE periodically monitors USD to check if any update is available. The detailed message flow/protocol for performing this monitoring is TBD. Examples that may used:
· Broadcast service announcement channel

· Regular unicast polling

8. The UE acquires the updated USD which indicates that eMBMS service over both UC and BC are available. The UE monitors the corresponding broadcast service (TMGI). 
9. The BM-SC sets up the eMBMS session as specified in TS 23.246. 
10. The MCE sets up the eMBMS session as specified in TS 36.300. The eNB joins the IP multicast group for the user plane data delivery.

11. 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 eMBMS service.
12. The UE detects that the MBMS service is available through MCCH change notification message. 

13. From the information received from SIB15 over the air and the USD from BM-SC, if the corresponding eMBMS service is transmitted on a different frequency, the UE sends the ‘MBMSInterestMessage’ to indicate the interested frequency. 

14. The BM-SC receives content from the content server and sends it over the BC channel.

15. The UE or eNB may tear down the unicast channel. In addition, the BM-SC may indicate UE to tear down the unicast channel by updating the USD and removing the UC delivery mode. This signalling is aligned with the signalling in step 2 and 9 and needs to be defined.
3 Architectural Impact
It should be noted that the normative new signaling as highlighted and described above requires no change to any entity or interface outside the scope of TS 26.346, and therefore it should be entirely under SA4’s scope.
4 Proposal
This contribution proposes that the above call flow should form a basis for the corresponding work on MooD.

Further, this contribution proposes that the call flow be included in the MooD permanent document, TR 26.849.
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