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Abstract: it is proposed to discuss about the scenarios of MBMS service activation/deactivation in broadcast further to counting and the mechanisms thereof. The RAN3 incoming LS is also a trigger of this document.
1. Introduction
This document proposes to discuss about the scenarios as follows:

a) further to counting, MBMS service activation in unicast where the mechanisms thereof need to be made clear;

b) further to counting, MBMS service activation in broadcast while the service has ongoing delivery in unicast (scenario so called “Service not started from BMSC i.e. MCE has not received MBMS Session Start” in their LS); and
c) further to counting, deactivation of the MBMS service that has ongoing delivery in broadcast.

The two last scenarios are under discussion from RAN3 incoming LS in [1].
It is hereby proposed:
- to give our view on the above scenarios for RAN2 to discuss; and then 
- to liaise RAN3 on RAN2 view regarding scenarios b) and c).

2. Discussion
2.1. Scenario a: the service is not ongoing, unicast activation further to counting 
In this scenario, the MBMS service is currently not delivered. Session Start is requested from BM-SC.
Further to a counting procedure where the Rel-10 connected mode UEs respond, the MCE decides that broadcast transmission is not adequate.

The question of how the service would be activated in unicast remains.
Two approaches can be seen:

A1- UE based approach: where the UE seeing no MBMS service presence in the MCCH further to a counting procedure and knowing that the service is not ongoing in unicast, notifies the (MBMS) application layer of this event. Then, the application can trigger the activation of the unicast bearer using a NAS procedure (EPS bearer context activation requested by the UE).
A2- network based approach: the MME as per being a bearer management entity can be given the information of interested UEs in a service by the MCE so that the MME activate the unicast bearer towards the relevant eNBs.
This approach is illustrated by the figure hereafter where the proposed changes are in blue.
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Figure: MBMS service activation in unicast

The interfaces changes can be summed up as follows:

Proposal 2_i: Upon reception of counting results from the eNB(s), if the MCE decides not to activate the service, it sends the list of interested UEs to the MME together with an indication that broadcast can not be activated.
Proposal 2_ii: Upon reception of the list of interested UEs from the MCE and an indication that broadcast can not be activated, the MME triggers an E-RAB Setup Request towards these UEs including the MBMS service ID and IP multicast address.

Proposal 2_iii: Upon reception of the E-RAB Setup Request from the MME including the MBMS service ID and IP multicast address, the eNB performs the Join operation thanks to the IP multicast address and the eNB sends the MBMS service ID towards the UE.

Proposal 2_iv: Upon reception of the MBMS service ID in the RRCConnectionReconfiguration message, the UE indicates to upper layer that unicast bearer is available for this MBMS service.

2.2. Scenario b: Ongoing service provided in unicast, broadcast activation further to counting 
In this scenario, the MBMS service is currently provided via unicast bearer. 
Further to a counting procedure where the Rel-10 connected mode UEs (including those receiving via unicast) respond, the MCE decides to activate the service in broadcast.

Though, the question of releasing the unicast bearers remains to avoid waste of unused resources because the UE is supposed to receive the service via broadcast if broadcast delivery and unicast delivery are used. 
Two approaches can be seen:

B1- UE based approach: The MBMS application that is receiving a service via unicast informs RRC so that the UE can respond to a counting procedure. Further to counting, if the MCE decides to use broadcast delivery, the UE when reading the MCCH and seeing that the service is being activated in broadcast, notifies the (MBMS) application layer of this event. Then, the application can trigger the deactivation of the unicast bearer using a NAS procedure (EPS bearer context deactivation requested by the UE) that would trigger the point-to-point radio bearer release request towards the UE.
B2 – network based approach: In order for the MCE to be able to perform some counting procedure while it has not received any Session Start from the MME, the MCE should be informed (by the MME) that unicast is delivered for this service. However, when unicast is used with PSS, the MME does not know that a unicast bearer is related to an MBMS service. So, in order to handle this scenario, it is proposed to have the working assumption that session start would always be requested from the BM-SC first when E-UTRAN is used. Then, since the MCE had already been requested to start the session and if it decides not to use broadcast delivery for it, then it can presume that unicast would be used alternatively and so could perform some recounting to see whether broadcast delivery is more worthwhile. If the MCE decides to use broadcast delivery, based on the proposal illustrated in A2 where the MME has the information of which UEs is receiving an MBMS service via unicast, the MME is able to trigger the radio bearer release towards these UEs. Hence, the following proposal can be made.
 Proposal 2_v: Upon detection that the number of interested UEs is above a threshold further to a counting procedure while the service is not ongoing in broadcast and the MCE has not received any Session Start from the MME, the MCE informs the MME using an MBMS Session Start Indication.

2.3. Scenario c: Ongoing service provided in broadcast, broadcast deactivation further to counting
In this scenario, the MBMS service is currently provided via broadcast. 

Further to a counting procedure where the Rel-10 connected mode UEs respond, the MCE decides to deactivate the broadcast delivery for the service.

The question of activating the service in unicast for the (few) interested UEs remains.

Two approaches can be seen:

C1- UE based approach:  where the UE reading the MCCH and seeing that the service in broadcast is being deactivated, notifies the (MBMS) application layer of this event. Then, the application can trigger the activation of the unicast bearer using a NAS procedure (EPS bearer context activation requested by the UE).
C2- Network based approach: based on the mechanisms illustrated in A2 in blue, the MME is able to activate the MBMS service in unicast. The MCE would have to send an MBMS Session Stop Indication (MBMS service ID, reason=’number of interested UEs suboptimal for broadcast delivery) prior to the signalling of MBMS Session Information Indication etc.. Hence, the following proposal can be made.
Proposal 2_vi: Upon detection that the number of interested UEs is under a threshold further to a counting procedure while the service is ongoing in broadcast, the MCE informs the MME using an MBMS Session Stop Indication.

Then the MME can trigger the unicast bearer activation, which is covered by Proposal 2_ii. 

2.4. Further considerations related to the network based approach

In the context of Rel-11 and service continuity for MBMS, it would be useful for the MME to have the information of which UEs are receiving the MBMS services in unicast for the following reasons:

*i) when the UE receiving in unicast is moved to an MBMS service area where the broadcast delivery is not available for the service, the unicast bearer can be transferred and reused as such;

*ii) when the UE receiving in unicast is moved to an MBMS service area where the broadcast delivery is available for the service, the decision not to transfer the unicast bearer can already be taken at the handover preparation phase.

When unicast with PSS is used, the MME does not have such information so in the cases above, it can happen that the unicast bearer is not transferred due to some reason. Then, the application would have to reactivate the MBMS service reception either in unicast or broadcast.
3. Conclusion

We propose that RAN2 agree either on Package 1 or Package 2 and send a reply LS to RAN3, SA2 accordingly:
Package 1 (UE based):

Proposal 1: Upon on MBMS service ID presence or absence on MCCH further to a counting procedure, the UE informs the application layers that the service has been either not activated or activated or deactivated. The application layers take the appropriate actions to start or stop to receive the service in unicast.
Package 2 (network based):
Proposal 2_i: Upon reception of counting results from the eNB(s), if the MCE decides not to activate the service, it sends the list of interested UEs to the MME together with an indication that broadcast can not be activated.

Proposal 2_ii: Upon reception of the list of interested UEs from the MCE and an indication that broadcast can not be activated, the MME triggers an E-RAB Setup Request towards these UEs including the MBMS service ID and IP multicast address.

Proposal 2_iii: Upon reception of the E-RAB Setup Request from the MME including the MBMS service ID and IP multicast address, the eNB performs the Join operation thanks to the IP multicast address and the eNB sends the MBMS service ID towards the UE.

Proposal 2_iv: Upon reception of the MBMS service ID in the RRCConnectionReconfiguration message, the UE indicates to upper layer that unicast bearer is available for this MBMS service.

Proposal 2_v: Upon detection that the number of interested UEs is above a threshold further to a counting procedure while the service is not ongoing in broadcast and the MCE has not received any Session Start from the MME, the MCE informs the MME using an MBMS Session Start Indication.
Proposal 2_vi: Upon detection that the number of interested UEs is under a threshold further to a counting procedure while the service is ongoing in broadcast, the MCE informs the MME using an MBMS Session Stop Indication.
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Upon receipt of this message, the BM-SC knows that resources in E-UTRAN would be set-up.
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MBMS Session Start Request





Further to sending the response about transmission of the MBMS service using broadcast, the MCE sends the list of interested UEs for an MBMS service so that the MME request the eNB to set-up the radio bearer towards the UEs for which no broadcast mode would be provided to receive the service. Thus, the UE can receive the MBMS service via unicast.
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The MCE requests all the eNBs controlling cells in the MBSFN area to count interested UEs in the service. 
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The eNBs triggers the counting procedure towards the UE and gathers the results.





If the number of interested UE is under a threshold in the MBSFN area, the MCE decides not to start the session via broadcast transmission and indicates it to the MME.
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Thanks to the IP multicast address received in the Radio Access Bearer Set-up Request from the MME, the eNB performs the Joining operation for the concerned MBMS service.
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(Radio Bearer ID, MBMS service ID, NAS message)





The inclusion of the MBMS service ID in the message is useful so that the application layer in the UE knows that it does not have to activate the MBMS service in unicast using PSS.
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vii)E-RAB Set-up Response
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