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1. Introduction
This contribution provides a use case and solutions for MBMS bearer suspension and MBMS bearer resumption.
2. Reason for Change
In current solution the MBMS bearer suspension and resumption are indicated to the MC application through MBMS bearer availability notification (i.e. available or unavailable), wherein the MBMS availability depends on the presence of the TMGI identifying an MBMS bearer within the radio control channels.
As specified in TS 23.280 (as quoted below), the MBMS suspension is indicated to the MC service client based on the presentation of the suspension indication in the MSI (MCH scheduling information). The configuration of MSI regarding suspension indication is defined in TS 36.300 and TS 36.321.
	10.7.3.8.2
Procedure

The information flow below defines a procedure in which the MC service client notifies the MC service server about an MBMS suspension decision in RAN.

The MC service server can decide on a subset of all UE’s in the MBMS broadcast area that shall report on MBMS bearer suspension. When the MC service server make the decision of the UE subset, consideration shall be taken to the location of the UEs, since UEs location is dynamically changed. This means that the MBMS suspension reporting instruction may need to be updated regularly based on the UEs mobility.

Pre-conditions:

-
It is assumed that there is at least one active MBMS bearer
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Figure 10.7.3.8.2-1:
MBMS suspension notification from MC service client

1.
The MC service server sends an MBMS suspension reporting instruction to the MC service client. 

NOTE:
This message may be included in the MBMS bearer announcement message and may be sent both on a unicast bearer and a multicast bearer.

2.
RAN decides to suspend the MBMS bearer, according to existing procedures in 3GPP TS 36.300 [21].

3.
An MBMS suspension indication is sent in the MSI (MCH Scheduling Information), according to existing procedures in 3GPP TS 36.300 [21].
4.
The MC service client detect the MBMS suspension and sends an MBMS suspension report.

MC service client that is not instructed to send an MBMS suspension report shall still detect the MBMS suspension indication from RAN (step 3). An MC service client shall in this case not send other types of report (e.g. MBMS listening reports).

The same procedure can be applied at MBMS resumption or other MBMS events that may be detected by the MC service client.


According to TS 23.468 (clause 5.4), when an MBMS bearer is going to be suspended, the UE is explicitly informed about the suspension; and the TMGI in MCCH is removed when the MBMS bearer is suspended. So the detection and indication of suspension/resumption on the UE is based on the suspension indication rather than TMGI availability.
The difference between MBMS bearer suspension/resumption and MBMS availability is:
-
For MBMS bearer suspension: the UE is informed of suspension indication (through MSI) and keeps detecting MBMS resumption afterwards; the UE sends MBMS suspension report to the MC service server to indicate the potential loss of MBMS bearer; the MC service server knows about the suspension by the report.
-
For MBMS bearer availability: the UE detects the availability of TMGI without necessarily knowing the suspension or resumption status (there are various causes for TMGI availability); the UE may send MBMS listening status report to the MC service server to indicate whether multicast is currently available (i.e. the MC service client is listening or not listening the MBMS channel); the MC service server knows from the listening status report whether the MC service client is now receiving MBMS packets or not.
Besides the MC service server may use different strategies to manage multicast and unicast resources when receiving the MBMS suspension report and MBMS bearer listening report.
Hence it is proposed to define separate notifications for MBMS bearer suspension and resumption apart from the MBMS bearer availability notifications.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.792 v1.0.0.
* * * First Change * * * *
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6.x
MBMS bearer suspension and resumption

6.x.1
General description

This use case depicts the API interactions that can be applied by using MBMS bearer suspension and resumption as defined in 3GPP TS 23.280 [3]. The relevant key issue is addressed in subclause 5.3 Feedback on MBMS reception.

6.x.2
Typical flows
Figure 6.x.2-1 demonstrates the typical flow for the use case of MBMS bearer suspension and resumption.

Pre-conditions:

· The reporting for suspension or resumption of MBMS bearer is enabled for the MC service client.
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Figure 6.x.2-1: Typical flow for MBMS bearer suspension and resumption

1.
The MC MBMS user agent detects suspension or resumption of an MBMS bearer, according to the MSI (MCH Scheduling Information) defined in existing procedures in 3GPP TS 36.300 [15].

2.
The MC MBMS user agent notifies the MC application about MBMS bearer suspension or resumption via the MC MBMS API. 

3.
The MC application sends an MBMS suspension report to the MC service server.

* * * Next Change * * * *

7.2.2.x
Notification for MBMS bearer suspension

This procedure allows the MC MBMS user agent to notify the MC application that a registered MBMS bearer is suspended.

Pre-conditions:

1.
The MC application is registered at the MC MBMS user agent.

2.
An MBMS bearer has been announced to the MC application.

3.
The MC application has registered this MBMS bearer within the MC MBMS user agent.

4.
The reporting of MBMS bearer suspension is enabled at the MC application.
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Figure 7.2.2.x-1: Procedure of notification for MBMS bearer suspension

1.
The MC MBMS user agent detects that an MBMS bearer is suspended according to the indication in MSI.

2.
The MC MBMS user agent sends an MBMS bearer event notification to the MC application.

Post-conditions:

1.
The MC application can send the MBMS suspension report to the MC service server and stop sending other types of reports (e.g. MBMS listening reports).
2.
The MC MBMS user agent continuously checks if the MBMS bearer is resumed.

* * * Next Change * * * *

7.2.2.y
Notification for MBMS bearer resumption

This procedure allows the MC MBMS user agent to notify the MC application that a suspended MBMS bearer is resumed.

Pre-conditions:

1.
The MC application is registered at the MC MBMS user agent.

2.
An MBMS bearer has been announced to the MC application.

3.
The MC application has registered this MBMS bearer within the MC MBMS user agent.

4.
The reporting of MBMS bearer suspension is enabled at the MC application.
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Figure 7.2.2.y-1: Procedure of notification for MBMS bearer resumption

1.
The MC MBMS user agent detects that a previously suspended MBMS bearer is resumed according to the indication in MSI.

2.
The MC MBMS user agent sends an MBMS bearer resumption notification to the MC application.

Post-conditions:

1.
The MC application can send the MBMS suspension report to the MC service server indicating that the MBMS bearer is resumed.
* * * Next Change * * * *

7.2.3.1
MC MBMS bearer registration request
Table 7.2.3.1-1 describes the information flow for the MC MBMS bearer registration request.
Table 7.2.3.1-1: MC MBMS bearer registration request
	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	List of service area identifier
	M
	A list of service area identifier for the applicable MBMS broadcast area

	Frequency
	O
	Identification of frequency if multi carrier support is provided

	Monitoring reception quality 
	O
	This boolean is used to control if the MC MBMS user agent is actively monitoring the MBMS bearer quality or not

	QCI
	O
	Quality class identifier (NOTE)

	Suspension  indication
	O
	This parameter is used to enable or disable detecting the MBMS suspension and MBMS resumption on the MC MBMS user agent.

	NOTE:
The QCI provides an identifier about the tolerance to loss for the services to be delivered within the MBMS bearer and is used by the MC MBMS user agent to determine if the reception quality is good enough. This IE is included in the information flow if Monitoring reception quality is set to true.


Editor's note:
Whether FEC and ROHC information are provided within this flow for later usage is FFS.
* * * Next Change * * * *

7.2.3.5
MC MBMS bearer event notification

Table 7.2.3.5-1 describes the information flow for the MC MBMS bearer event notification. This information flow is used for notification about MBMS bearer availability and unavailability, quality evaluation, MBMS bearer suspension and resumption.

Table 7.2.3.5-1: MC MBMS bearer event notification

	Information element
	Status
	Description

	TMGI
	M
	TMGI information 

	Event code
	M
	Code providing the nature of the event

	Message
	O
	Additional details
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