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Abstract of the contribution: This paper addresses the issue when the MBMS service is not available, e.g. the MBMS bearer for multicast delivery is pre-empted (suspended).
1. General
MBMS service may become not available in the following case: 
A) The MCE suspend the MBMS service due to resource shortage.
B) The MCE suspend the MBMS service due to the group user less than one configured threshold.

Note: this is not described in the GCSE, but it is permitted for MBMS service. 

C) The GCSE AS determines to switch from MBMS multicast to unicast EPS bearers, i.e. MBMS service can be activated/ deactivated dynamically.  
D) One of the nodes on the multicast delivery path fails.
E) The UE moves out of the multicast area. 
The case E) is caused due to the UE mobility, which has been concluded and described in selection 6.1.2.2 of TR 23.768. In that case the UE notifies the GCSE AS, GCSE AS decides to reestablish the unicast bearer. While for other cases caused by the network, it needs to be discussed on how to handle.
2. Discussion
2.1. Suspend executed on MCE
The MCE may suspend the eMBMS service due to the pre-emption or user less than one configured threshold based on counting process. After the suspension, the UE cannot read the related TMGI from the Radio interface. To keep the service continuity, unicast path may need be reestablished to deliver the group service. Two alternatives are proposed:
Alt-A: The MCE sends the status of the MBMS services to the GCSE AS. The GCSE AS tries to allocate/release unicast resource for all the UE in the MCE coverage. 
Pros: The GCSE AS gets the suspension information before the suspension really happen on the eNB.  
Cons: two big tasks for GCSE AS. 

· Identify all the involved UE, including the idle mode UE.
· Identity the involved Group communication session.
Alt-B: The UE notifies the GCSE AS that MBMS service is not available.
Pros: Easily for the GCSE AS to identify the impacted UE/GC session and switch the path from multicast to the unicast. 
Cons:
 Service interruption may happen during the transmission time. 
For Alt-B there are some concerns on due to the MCCH change need taken long time, whether the service will also be interrupted for a long time, e.g. 5s? However before the related TMGI is removed from MCCH the data packets are still transmitted on the MTCH. So the service interruption is the time need for UE notify the GCSE AS and reestablish the unicast bearer when it detects the TMGI is not available. That means the service interruption only relies on how long the unicast bearer can be reestablished (i.e. similar as call setup) and it is less than the time need for MCCH change. 

For Alt-A we agree that GCSE-AS can get the notification early before the suspension really happen. However the GCSE AS need identify the impacted UE and the related GC session if UE join several GCSE service, this may take long time. So finally the time saved on the early notification may not enough to compensate the time need for checking. Also to do this GCSE AS also need always monitor the UE location information in cell granularity. This is also another task to the UE to continue cell reporting. 
Comparing two proposals, it seems the Alt-B is simple and easily to be implemented, Alt-B is selected. So if the UE detect that the related TMGI is no longer exists, the UE send a signaling via GC1 interface to the GCSE AS, then the GCSE AS can request re-establish the unicast bearer for the UE. 
2.2. Dynamic MBMS activation
The GCSE AS can activate/deactivate the MBMS bearer dynamically. 
From unicast to multicast as described in TR23.768 when the multicast path is available it is always the UE notifies the GCSE AS whether the path can be switched to multicast. Based on that information the GCSE AS releases the unicast bearer to the UE.
From multicast to unicast, when the GCSE AS wants to deactivate the Multicast path, to keep the service continuity, 
Alt-A: the GCSE AS identify all the impacted UE/GC Session and reestablish the unicast bearer before the MBMS bearer is to be released. 
Alt-B: the GCSE AS notify the UE TMGI will be unavailable via GC2 interface. The BM-SC notifies the UE via the radio interface. This will trigger the UE to communicate with the GCSE AS same as above case.
The MBMS service may only be deactivated in part of the total MBMS service area and the UE may move from one MBMS service area to another MBMS service area without any signaling exchange with network. This also means it may be unnecessary reestablish the unicast bearer due to the UE enter a cell where the MBMS bearer is still activated. Also similar as above analysis it may be difficult for the GCSE AS to identify all the impacted UE/session. As such it is proposed the Alt-B is selected.
2.3. MBMS node failure
As specified in TS 23.007 if one of the nodes on the MBMS path, e.g. the MCE fails, the node lower than the failure node in the distribution tree will delete all the involved eMBMS bearer context(s), while the upper node will try to re-establish the related MBMS bearer context(s) after detecting a restart/reset of the failed node. As a result the UE cannot get the group service through the multicast path before the node restart, the service is interrupted. 
Same proposal as in section 2.1 can be considered. One is the notification via the network entity. The other is the notification via the UE. 

Note: per existing mechanism the failure report will not be able to send back to the BM-SC if not all the MBMS nodes fail.

This case is similar as case mentioned in section 2.1. However as this is the failure case it is impossible to let the node send the notification early to the GCSE AS. The time can be saved due to early notification does not exist. As such it seems more reasonable to use the Alt-B mechanism.  
2.4. SA1 requirement analysis
During the offline discussion it is mentioned that TS 22.468 has required, 

“The system shall provide the means to notify the requesting entity of any updates in the status of an on-going Group Communication.

The system shall provide notification to the requesting entity of the outcome of a request to setup, release, or modify a multipoint service.” 

Per TS23.246 the BM-SC can get the status information if the MBMS bearer is to be setup/ released/modified. Also no matter which notification is selected, the system can always get the information via the OAM mechanism. So the SA1 requirement can be fulfilled. 

The difference between two mechanisms (i.e. network Or UE notification) is only on whether the notification still needs to be sent to the GCSE-AS if the UE(s) are not in the impacted cell. That scenario does not need GCSE AS to take any action, it only causes confusion due to the GCSE AS need be triggered do the internal checking. It may even worse if the GCSE-AS triggers the unnecessary update due to the obsolete UE location information. Bearing that in the mind we do not see any need to send the notification to the GCSE-AS on that case. 

3. Proposal 
From considering all above use cases we assume we can rely on notification from the UE to cover all cases. Thereby the solution is aligned for all the cases. It is proposed that when MBMS service is not available the UE should take notify the GCSE AS to get service via unicast. The proposals are also reflected the TS23.768 related part.

***** 1st CHANGE *****
6.1.2.2
Service continuity during unicast and MBMS switching

6.1.2.2.1
General

The clause provides flows for switching from MBMS to unicast and vice-versa.

6.1.2.2.2
Switching from MBMS to unicast - make-before-break

Figure 6.1.2.2.2-1 shows the procedures for service continuity when the UE is about to move from a cell (eNB1) transmitting (e)MBMS bearer service to a cell (eNB2) which does not transmit the same (e)MBMS service, i.e. when the UE is about to move out of MBSFN area.
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Figure 6.1.2.2.2-1: Service continuity when moving out from eMBMS coverage (Make-Before-Break)

The following steps are performed:

-
In Step 1 the group call is on going. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

-
In Step 2, for make-before-break switching procedures, the UE detects that it is about to move out from the eMBMS coverage through the following implementation-specific methods (but not limited to):

-
The UE detects that MBMS service is to be unavailable, e.g. strength becomes weak;

-
The UE detects that packet data loss rate is increased.

Editor's note:
It is FFS whether UE can reliably detect that it is moving out of MBSFN coverage by measuring MBSFN signal strength or packet error rate.

-
In Step 3, If the UE is in idle state, the UE enters connected state by performs RRC connection procedures with eNB1.

-
In Step 4, the UE indicates the GCSE-AS “the MBMS service is to be unavailable” through application signalling.

-
In Step 5, the GSCE-AS sends ack to the UE through application signalling.

-
In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB1.

-
In Step 8, the UE is handoff from eNB1 to eNB2.

-
In Step 9, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB2.

-
In Step 10, the UE stops receiving current MTCH and continues receiving SIBs.
***** 2nd CHANGE *****
6.7.1.4
Session Release Procedure

One UE can join multiple GCs simultaneously. All the signalling traffic from UE to the GCSE AS shares the same connection, i.e. EPS bearer. It is required that the bearer used for the signalling traffic always reflects the priority of the highest uplink GC traffic. When a GC bearer is released, the PCRF needs to check the priority of the IP flow of the signalling traffic and update the corresponding PCC rule if the highest uplink GC traffic has been changed.

In the congestion case the bearer used for GC service may be released. 

-
For the unicast delivery if the GC bearer is released the GCSE AS can get the release notification. It depends on GCSE AS logic on how to handle this case. 

-
For the multicast delivery the MBMS bearer is ‘suspended’, i.e. packets are dropped in eNB without any message sent from eNB to BM-SC. The interested UE can detect the related TMGI is removed from MCCH and notify the GCSE AS “the MBMS service is unavailable”. It depends on GCSE AS logic on how to handle this case.

***** 3rd CHANGE *****
7.1.1
Information exchanged between GCSE AS and BM-SC

The following information needs to be exchanged between the GCSE AS and BM-SC on the GC2 control plane interface:

From BM-SC to GCSE AS

-
User Service Description of the MBMS User Service established by the BM-SC (which contains information about the media including serviceId, TMGI, multicast address/port of media, etc.)
-
Service information (e.g., TMGI(s), IP address(es)/port(s) of the eMBMS media) 

-
Information regarding the bearer state  (for e.g,, if the bearer was successfully established etc)

-
Information needed to route media packets from GCSE AS to the BM-SC (e.g., IP address(es), port(s))

From GCSE AS to BM-SC

-
MBMS Service area where the group call is targeted 

-
Session information (e.g., session start time, Media Component information (e.g. media type, bandwidth), Group Priority, Group Communication service ID, etc)
-
Time duration to release the MBMS service resource;
-
MBMS service stop area where the group call is to be released.
***** 4th CHANGE *****
7.1.3.3
Service continuity procedures between unicast and multipoint service

The clause provides flows & procedures for switching from eMBMS to unicast and vice-versa. In the flows, the need for service continuity is determined and executed by the UE, which has been agreed as the way forward. The UE also may for some time receive the same DL data on both Unicast and eMBMS bearers. In such scenarios, it is upto the application implementation to manage duplicate detection.
7.1.3.3.1
Unicast to eMBMS

See clause 6.1.2.2.4 for examples flows for switching from unicast to eMBMS. The UE notifies the GCSE AS when the MBMS service is available, which trigger the GCSE AS to release the unicast bearer. 
7.1.3.3.2
eMBMS to Unicast

Clauses 6.1.2.2.2 and 6.1.2.2.3 describe two mechanisms for switching from eMBMS to unicast due to mobility, i.e. make-before-break and non-make-before-break. It is agreed to go forward with the make-before-break approach.
In both the procedures, the UE determines that it needs to switch from eMBMS to unicast. In the make-before-break flows, the UE switches to unicast when it is still in the eMBMS coverage whereas in the other scenario, the UE switches to unicast after it moves out of the eMBMS coverage area.
NOTE:
The configuration of MBMS radio measurements and possible MBMS signal threshold for service continuity in the UE by the E-UTRAN is studied in the RAN WGs. SA WG2 will update its conclusions depending on the RAN study outcome.
The UE notifies the GCSE AS “the MBMS service is unavailable” in the following case, 
· The related TMGI is removed from MCCH due to the MBMS service is suspended by the MCE, e.g. due to resource shortage,
· No MCCH is broadcasted in the SIB, e.g. MBMS node failure

Based on that information GCSE AS can establish unicast bearer for the UE.
If the GCSE AS decides to switch the multipoint service to the unicast, the GCSE AS send session stop (time duration, MBMS service stop area) message to the BM-SC. Before the delivery termination on MTCH the eNB informs UE that the MBMS service is to be terminated. Receiving that information the UE should notify the GCSE AS. 
***** END of CHANGE *****
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