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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 channels. Due to high usage demand, a non-eMBMS service may be converted to an eMBMS service for broadcast delivery.
2 Call Flows (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.

[image: image1.emf]UE

BC mode

12. Media sent in BC mode

Content Server

1. App request

eNB

5. eMBMS Session Start

6. SIB2/SIB13/SIB15/MCCH 

update

4.  Updated USD is broadcast (containing new service available on both UC and BC)

11. The UE may indicate frequency of its 

interest to eNB and the eNB handover UE 

to the proper frequency

13. Unicast Channel Tear Down

10. MBMS Registration and Key Request (Optional)

MBMS-

GW

MCE

BM-SC

3. Determines high 

attach rate and decides 

to set up eMBMS 

session

2. OTT or PSS over unicast is ongoing

9. UE acquires USD through UC or BC

12. Media sent from 

Content Server 

P-GW

7. Redirect UE from UC to BC

8. eMBMS is 

activated 



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

2. The UE discovers that the content requested by the application is not available through LTE broadcast, and requests the content item via a service through unicast. The subsequently established OTT (Over the Top) or PSS over the unicast is ongoing.
3. 
4. 
5. The BM-SC decides to enable eMBMS transmission for the service, for example triggered by information on high-attach rates. 

6. The BM-SC generates 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. Methods on how the participating UEs can be provided with the USD are TBD.
7. The BM-SC sets up an eMBMS session as specified in TS 23.246. This step can be performed in parallel with step 4.
8. 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.
9. Once the MBMS session has been established, a trigger is provided to UEs consuming the non-eMBMS service on the availability of the a MBMS User Service for the service.
10. The trigger results that the UE activates the MBMS client, if the UE has the proper capabilities.
11. The UE initiates service discovery procedures to receive USDs through the broadcast channel if available or through the unicast channel otherwise. Once the UE has received the USD, does have the proper capabilities, is in coverage and is consuming the service it switches from UC to BC reception.
12. 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. 

13. From the information received from SIB15 over the air and USD from BM-SC, if the corresponding MBMS service is transmitted on a different frequency, the UE sends the ‘MBMSInterestMessage’ 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.
14. The BM-SC gets content from the content server and then sends that content over the MBMS bearer.

15. The UE may tear down the unicast connection. 
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Call Flow (UE Based Solution) 

This solution assumes that when the application starts with a non-eMBMS unicast service, the eMBMS client has already been activated, or will be activated by the application request. Therefore, the UE will periodically monitor the USD to discover if the network has enabled the eMBMS user service. The BM-SC can switch from non-eMBMS UC to BC directly or the BM-SC can convert from non-eMBMS UC to eMBMS UC initially and later on enable BC transmission. 
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Figure 3 Switching from non-eMBMS UC to BC (UE based solution)
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.
1. The application requests a content. 

2. The UE activates the eMBMS client.
3. Same as Figure 1.

4. 
5. 

6. The BM-SC decides to enable eMBMS transmission for the service, for example triggered by information on high-attach rates. The BM-SC generates 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. Methods on how the participating UEs can be provided with the USD are TBD.
7. The UE acquires the updated USD which indicates that eMBMS service over both UC and BC are available
.

8. The UE performs MBMS user service registration and obtains the service key (MSK) if service protection is enabled as specified in TS 26.346.

9. The BM-SC sets up an eMBMS session as specified in TS 23.246. 

10. 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.
11. The UE detects the BC becomes available through MCCH configuration or MCCH change notification. 
12. From the information received from SIB15 over the air and USD from BM-SC, if the corresponding MBMS service is transmitted on a different frequency, the UE sends the ‘MBMSInterestMessage’ 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.

13. The BM-SC gets content from the content server and then sends that content over the MBMS bearer.

14. The UE may tear down the unicast connection.

15. 
16. 
3 Comparison

	
	Network Redirection Based Solution
	UE Based Solution

	Pros
	· UE only activates eMBMS client when it receives network redirection of the event that the network enables eMBMS user service

· Switching from UC to BC is faster
· It also works if the USD is not sent on all frequencies over the broadcast channel
	· No Network Redirection Signaling is needed

· All changes are under SA4 scope



	Cons
	· Adds network complexity and need to define network redirection signaling


	· Switching time from UC to BC depends on the frequency of USD monitoring by UE
· It may not work if the USD is not sent on all frequencies over the broadcast channel unless UE fetches USD through unicast channel 


4 Proposal
This contribution proposes that the call flows in Section 2 should form a basis for the corresponding work on MooD. SA4 should discuss the solutions and decide whether the network or UE based redirection mechanism should be adopted.
Further, this contribution proposes that the call flows in Section 2, if agreed, be included in the MooD permanent document, TR 26.849.
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�does it require all UEs to monitor the USD udpate?
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7. Rest Procedures follow the call flow switching from eMBM UC to BC (Steps 2 to 15)
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7. The rest procedures see the call flow switching from eMBMS UC to BC (steps 9 - 15)


8. BM-SC determines To convert the service to eMBMS service over UC first



_1308883381.vsd
Team Title�

�

�

�

Company Name
￼�

Company Name
Department Name�

UE


eNB


BM-SC


P-GW


Content Server


BC mode


                                                        11. Media sent in BC mode


7. eMBMS Session Start


3. UE starts consuming unicast service


8. SIB2/SIB13/SIB15/MCCH update


10. The UE may indicate frequency of its interest to eNB and the eNB handover UE to the proper frequency


12. Unicast Channel Tear Down


4. BM-SC decides to enable eMBMS transmission and updates USD accordingly


9. UE detects that BC becomes available through MCCH configuration or MCCH Change notification  


1. App request


2. eMBMS is activated


5. UE Acquires USD from UC or BC (containing new eMBMS user service on both UC and BC)
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