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1. Introduction

. 
2. Reason for Change

This pCR introduce a solution for key issues 5.3
Feedback on MBMS reception.
This solution has already been presented in SA6#21 in S6-180066. This new version aligns its format with the agreed format in SA6#21.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.792
* * * Next Change * * * *

7.x
MBMS Bearer registration and notification API
7.x.1
General

This solution covers key issue 5.3 Feedback on MBMS reception.
It introduces a set of procedures within the MC MBMS-API, to exchange information about the announced MBMS bearers for which availability has to be checked and quality has to be monitored. It also introduced an associated set of notification procedures.

This solution assumes that a notification mechanism has been initialized during the application registration (key issue 5.5).

7.x.2
Procedures

7.x.2.1
MC MBMS Bearer registration

This procedure allows the MC application to inform the MBMS MC user agent about an MBMS Bearer announced to the MC application. 

Pre-conditions:

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

2. An MC MBMS bearer has been announced to the MC application by the MC service server.
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Figure 7.x.2.1-1:MC MBMS bearer registration procedure
1.
The MC application registers a newly announced MBMS Bearer to the MC MBMS user agent. The MC application informs the MC MBMS user agent if reception quality evaluation is expected from the MC MBMS user agent.
2.
MC MBMS user agent registers the new MBMS Bearer.
Note: 
If the MBMS bearer is announced with a list of alternative TMGIs, the MC application can register the MBMS bearer several times, for each distinct TMGI.

3.
MC MBMS user agent notified the MC application about the registration result.

Post-conditions:

1. If registration is successful, the MC MBMS user agent checks the MBMS bearer presence and execute MC MBMS Bearer availability procedure or MBMS Bearer unavailability procedure.
7.x.2.2
MC MBMS Bearer deregistration

This procedure allows the MC application to deregister a MBMS bearer within the MBMS MC user agent. The MC application can execute this procedure when this MBMS bearer has been deannounced.

Pre-conditions:

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

2. An MBMS bearer has been announced to the MC application and registered within the MC MBMS user agent.

3. The MBMS bearer is deannounced by the MC service server towards the MC application.
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Figure 7.x.2.2-1: MC MBMS deregistration procedure
1.
MC application deregisters the MBMS Bearer within the MC MBMS user agent. No additional notification from the MC MBMS user agent is expected by the MC application related to this MBMS Bearer. 
2.
The MC MBMS user agent interrupts all operations previously requested by the MC application for this MBMS bearer (e.g. MBMS bearer availability checking, MBMS bearer quality monitoring or consumption) and deletes any parameters and/or internal state associated to this MBMS bearer.
3.
The MC MBMS user agent notifies the MC application about the deregistration result.
Post-conditions:

1. The MC application and can no more proceed any API interactions with the MC MBMS user agent related to this MBMS bearer, e.g. API interactions for media consumption.
7.x.2.3
MC MBMS Bearer availability

This procedure allows the MC MBMS user agent to notify the MBMS application that a registered MBMS bearer is available within the UE location.

Pre-conditions:

1.
The MC application is registered towards 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.
No MBMS bearer availability notification has been sent since the MBMS bearer registration, or a MBMS bearer unavailability notification has been sent.
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Figure 7.x.2.3-1:MC MBMS bearer availability procedure
1.
MC MBMS user agent continuously checks if the MBMS bearer is available at the UE location.

2.
If the MBMS bearer is available, the MC user agent sends a MBMS bearer availability notification.

Post-conditions:

1.
The MBMS user agent executes the MC MBMS bearer unavailability procedure, i.e. will send a notification if the TMGI is not more present within MCCH or SC-MCCH or indicated as suspended by the MSI.
2.
If MBMS bearer quality evaluation is required by the MC application, as asked during the MBMS registration procedure, the MBMS user agent executes the MC MBMS bearer evaluation procedure.
7.x.2.4
MC MBMS Bearer unavailability

This procedure allows the MC MBMS user agent to notify the MBMS application that a registered MBMS bearer is available within the UE location.

Pre-conditions:

1.
The MC application is registered towards 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.
No MBMS bearer unavailability notification has been sent since the MBMS bearer registration, or a MBMS bearer availability notification has been sent.
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Figure 7.x.2.4-1: MC MBMS bearer unavailability procedure
1.
MC MBMS user agent continuously checks if the MBMS bearer is available within the UE location, i.e. its TMGI (or one of the alternative TMGI) is listed within MCCH or SC-MCCH.

2.
If the MBMS bearer is unavailable, the MC user agent sends a MBMS bearer unavailability notification.

Post-conditions:

1.
The MBMS user agent executes the MC MBMS bearer availability procedure, i.e. will send a notification if the TMGI (or one of the alternative TMGI) becomes present within MCCH or SC-MCCH.
2.
The MBMS bearer quality evaluation procedure, if currently executed, is interrupted.
7.x.2.5
MC MBMS Bearer quality evaluation

This procedure allows the MC MBMS user agent to notify the MBMS application if quality of reception for a MBMS bearer is evaluated good enough for MC service media consumption.

Pre-conditions:

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

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

3.
The MC application has registered this MBMS bearer within the MC MBMS user agent and required quality evaluation.

4.
The MBMS bearer is available at the UE location.
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Figure 7.x.2.5-1:MC MBMS bearer quality evaluation procedure
1.
MC MBMS user agent continuously evaluates reception for the MBMS bearer.

2.
When reception quality evalution is done and 

· no notification for the reception quality evaluation has been done since the last MBMS bearer availability notification for this given MBMS bearer

· or the reception quality evaluation is different to the last reception quality evaluation notification,

 
the MC MBMS user agent notifies the MC Application if the reception quality is evaluation good or bad.

Note: 
The need for a hysteresis within the MC MBMS user agent, to avoid sending too frequent reception quality evaluation notifications is left to implemention.

Post-conditions:

1.
The MBMS user agent keeps executing the MC MBMS Bearer quality evaluation procedure.
7.x.3
Information flows
7.x.3.1
MC MBMS bearer registration request
Table 7.x.3.1-1 describes the information flow for the MC MBMS bearer registration request.
Table 7.x.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).

	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 in this flow for later usage is FFS.

7.x.3.2
MC MBMS bearer registration response

Table 7.x.3.2-1 describes the information flow for the MC MBMS bearer registration response.

Table 7.x.3.2-1: MC MBMS bearer registration response
	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	Response code
	M
	Provides the result of the registration request: success, failure or missing parameters.

	Message
	O
	Additional details


7.x.3.3
MC MBMS bearer deregistration request
Table 7.x.3.3-1 describes the information flow for the MC MBMS bearer deregistration request.
Table 7.x.3.1-1: MC MBMS bearer deregistration request
	Information element
	Status
	Description

	TMGI
	M
	TMGI information


7.x.3.4
MC MBMS bearer deregistration response

Table 7.x.3.4-1 describes the information flow for the MC MBMS bearer deregistration request.
Table 7.x.3.4-1: MC MBMS bearer deregistration response
	Information element
	Status
	Description

	Response code
	M
	Provides the result of the deregistration request: success, failure or missing parameters.

	Message
	O
	Additional details


7.x.3.5
MC MBMS bearer event notification
Table 7.x.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, unavailability and quality evaluation.
Table 7.x.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


7.x.4
Evaluation
This solution introduces a simple API to facilitate implementation of MBMS procedures from [3]: MBMS bearer quality detection, MBMS suspension notification, switching from MBMS bearer to unicast bearer. Complexity of the MBMS bearer quality evaluation is delegated to the MC MBMS user agent.
* * * End of Change * * * *
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