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1   Introduction
This contribution discusses the deactivation and activation of a MBMS service based on the reception status report. 
Note: this contribution does not differentiate the counting and reception status report.

2   Counting per service
As agreed by RAN2, the counting is per service, but not per session. So the counting procedure shall be independent of current MBMS session control procedure. Consequently, the activation/deactivation is related to the MBMS service, but not related to the MBMS session. The MBMS context in the RAN is created during the Session Start/Update procedure, and removed during the Session Stop procedure. Since the counting/activation/deactivation is related to the MBMS service, so the counting/activation/deactivation procedures shall not affect the MBMS service context in the eNB.
Proposal 1: the M2 procedures to count/activate/deactivate a specific MBMS Service is independent of the MBMS session control procedure. It does not affect the MBMS context information in the eNB.  More specifically,
· In counting case, the counting does not add/remove the MBMS context in the eNB.

· In deactivation case, the deactivation does not remove the MBMS context in the eNB if the eNB has it.

· In activation case, the activation does not create the MBMS context in the eNB if the eNB does not have it.

3   Deactivation the MBMS service
The deactivation happens after the MBMS service already starts in one or more MBSFN areas. A possible procedure is shown as below. 
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Figure 1 – deactivation a MBMS service
There are some questions needs to be answered:
· Question 1: Which entity decides that the counting is needed for a MBMS service?

In UTRAN, it is the BM-SC indicates the applicability of the counting procedure for a service during the MBMS Session Start procedure. We think that it is also the BM-SC to indicate this to RAN in LTE. 

If a MBMS service is allowed to be deactivated/activated multiple times during its lifetime, it is necessary that CN indicates it to the RAN in the 1st Counting request procedure. The CN also needs to indicate the lifetime of the MBMS service, since the counting does not make sense when the MBMS service is stopped. If the CN want the RAN to do periodic counting, then this information can also be included in the 1st Counting request procedure. Once the RAN have the counting information, there is no need for CN to send the counting request again to the RAN unless the CN want to disable the counting. 
· Question 2: which procedure is used to notify the RAN that reception status is needed?

In UTRAN, the Session Start procedure is used to notify the RAN. However, RAN2 decided that the reception status is per service, not per session. A new procedure independent of the session control procedure is required. This procedure shall tell RAN the 
Proposal 2: a new M3 Counting Request procedure is required for CN to indicate the applicability of the counting requirement for a service.  The M3 procedure includes following information for the MBMS service

· the ID of the MBMS service
· the service area

· the lifetime

· if needed, information for periodic counting check.
· Question 3: Is it the MCE that makes the decision to deactivate the MBMS service?
Since the counting is per MBSFN area, only the MCE can consolidate the status report and decides whether to deactivate a MBMS service in one or more MBSFN areas. The MCE can set the internal state for this MBMS service to “Deactivated”. If MCE receive the MBMS Session Start Request message related to a “Deactivated” MBMS service, the MCE does not allocate the resource for the MBMS Session.
· Question 4: Upon eNB receive the deactivation message, how to handle the MBMS data?
As discussed above, the deactivation is independent of the session control. The deactivation only means that the MCE will not allocate the resource for this MBMS service. The eNB still keep the MBMS context, and not leave the IP multicast group if the eNB already joined it. The eNB shall drop the MBMS packet after the MBMS service is deactivated. 
· Question 5: Does RAN need to notify the CN?

Since the reception status report is per the MBSFN area, and only the MCE can decide whether to deactivate the MBMS service for one or more MBSFN areas, there is no benefit to send the notification to the CN.
So, for the deactivation case:

· CN indicates whether counting applies to a MBMS service via a new M3 procedure.
· The reception status is terminated at the MCE. MCE use the reception status to decide whether deactivate a MBMS service.
· There is no need to notify the CN for the deactivation.
4   Activation the MBMS service
This can be used for two scenarios:
· Scenario 1: the MBMS service started early, then it was deactivated.

· Scenario 2: the MBMS service is not start yet. The RAN did not receive the Session Start Request message yet.

4.1   Scenario 1: the MBMS service started early, then it was deactivated

[image: image2.emf]eNB

MCE

CN

UE

question 1

question 3

Counting Request

Reception Status

Reception Status

activation

Counting Request

Activation Report

question 2

Decision to activate the 

service in some MBSFN 

areas


Figure 2 – activation a MBMS service
A possible procedure is shown above. There are some questions to be addressed:

· Question 1: Which entity decides that the counting is needed for a MBMS service?

The counting for activation is needed when the MCE has spare resource, and maybe many UEs interested in reception the service in the MBMS service area. Since the CN does not know whether the MCE has spare resource, it is not feasible to let CN to initiate the counting for activation purpose. The only possible scenario is for CN to request the check periodically. In this scenario, the MBMS service was first deactivated, so this periodic information for check can be transmitted to the RAN early, for example, in the 1st procedure to request the counting for deactivation. After the MCE know that the counting applies to a MBMS service, the MCE can decide when the counting is requested based on the usage of the RAN resource, and other information, e.g,. periodic check indication from CN, etc. There is no need for CN to initiate the counting for activation in this scenario. 

· Question 2: How to handle the MBMS packet?

The activation is to indicate the eNB that MCE starts to allocate the resource for the MBMS service. If there is a MBMS session related to the affected MBMS service is ongoing, the eNB shall be able to start the PMCH transmission. 

On the other hand, if there is no ongoing MBMS session related to the affected MBMS service, there is no need for MCE to send the activation message. The MCE could simple change its internal state to mark the MBMS service as “Activated”. The MCE only allocates the resource for a MBMS session is the state for the related MBMS Service is “Activated”.
· Question 3: Does RAN need to notify the CN?

As described in Section 3  , there is no need to notify the CN for the activation. 

So, for the activation in Scenario 1:
· MCE decides the need to initiate the counting for activation purpose. 

· The reception status is terminated at the MCE. MCE use the reception status to decide whether deactivate a MBMS service.

· There is no need to notify the CN for the deactivation.

4.2   Scenario 2: the MBMS service is not start yet

During the offline discussion, the operator described the requirement to use the reception status to decide whether a service can be provided by the MBMS service, even before the MBMS service starts. In this scenario, the service is first provided by the unicast. A straightforward proposal is shown below: 
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Figure 3 – use status report to decide using MBMS service (CN make the decision)
This requires a new M3 procedure to report the reception status to the CN, since CN may need to decide whether the service can be provided by MBMS. Also, the reception status is performed per MBSFN area, and CN is unware of the MBSFN area. This diverges from the analysis in previous sections that the reception report is terminated in the MCE. 
The below figures shows a slightly changed proposal, which aligns with the deactivation/activation in previous sections:
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Figure 4 – use status report to decide using MBMS service (MCE make the decision)
0. The service is provided to the UE via unicast.

1. The CN sends the Counting Request to the MCE, which is then forwarded to related eNBs. MCE set the state of this MBMS service to “Deactivated”. If the MCE receive the MBMS Session Start Request message related to this MBMS service, the MCE does not allocate the resource for this MBMS session. 

2. The UE report the reception status. The eNB send the reception status to MCE. 
3. CN send the Session Start Request message to MCE, which is then forwarded to the involved eNBs. MCE checks the state for the related MBMS service. 

· If the state is “deactivated”, the MCE does not allocate the resource for this MBMS session.
· If the state is “activated”, the MCE allocates the resource for this MBMS session. 

Note: In this example, Step 3 can occur anytime after Step 1. If Step 3 occurs before Step 1, the state is set to “Activated”. In other words, if CN want to use MBMS for initial transmission, the MBMS Session Start procedure is initiated first. If CN want to use unicast for initial transmission, the Counting Request procedure is initiated first.  
Proposal 3: If the CN want to use the reception status to determine whether use the MBMS service, the CN shall first initiate the Counting Request procedure before the MBMS Session Start procedure. Otherwise, the CN initiate the MBMS Session Start procedure first. 

4. The eNB join the IP multicast group. 

5. The eNB receive the MBMS data from the IP multicast group. 

6. Upon the reception of the status, the MCE make a decision on whether activate or deactivate the MBMS service. 
For Scenario 1: MCE decide to use MBMS
7. The MCE send the MBMS Scheduling Information message to the eNB. The message indicates the resources allocated for this MBMS session. The MCE also change its internal state to “Activated”.
8. The eNB starts the PMCH transmission. The service is now provided by MBMS.

For Scenario 2: MCE decide to NOT use MBMS
7. The MCE send the MBMS Scheduling Information message to the eNB, but the message does NOT include the resources allocated for this MBMS session. The internal state for this MBMS service remains in “Deactivated” state.
8. If the eNB receives the MBMS data, eNB drop the data.
The proposed call flow can meet the operator’s requirement, while not cause big impacts to the M3 interface.
Proposal 4: From the MCE’s perspective, the initial state for the MBMS service is set as below: 
· If the MCE first receive the Counting Request message, the initial state is set to “Deactivated”.

· If the MCE first receive the MBMS Session Start Request message, the initial state is set to “Activated”. 

The MCE only change the state later based on the reception status report from the UE. The MCE only allocate the resource for a MBMS session if the state of the MBMS service is “Activated”.
5   Conclusion
In this contribution, we analyses the activation/deactivation based on the reception status report. Our proposals are:
Proposal 1: the M2 procedures to count/activate/deactivate a specific MBMS Service is independent of the MBMS session control procedure. It does not affect the MBMS context information in the eNB.  More specifically,
· In counting case, the counting does not add/remove the MBMS context in the eNB.

· In deactivation case, the deactivation does not remove the MBMS context in the eNB if the eNB has it.

· In activation case, the activation does not create the MBMS context in the eNB if the eNB does not have it.

Proposal 2: a new M3 Counting Request procedure is required for CN to indicate the applicability of the counting requirement for a service.  The M3 procedure includes following information for the MBMS service

· the ID of the MBMS service
· the service area

· the lifetime

· if needed, information for periodic counting check.

Proposal 3: If the CN want to use the reception status to determine whether use the MBMS service, the CN shall first initiate the Counting Request procedure before the MBMS Session Start procedure. Otherwise, the CN initiate the MBMS Session Start procedure first. 

Proposal 4: From the MCE’s perspective, the initial state for the MBMS service is set as below: 

· If the MCE first receive the Counting Request message, the initial state is set to “Deactivated”.

· If the MCE first receive the MBMS Session Start Request message, the initial state is set to “Activated”. 

The MCE only change the state later based on the reception status report from the UE. The MCE only allocate the resource for a MBMS session if the state of the MBMS service is “Activated”.
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