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1. Introduction
This contribution provides a proposal for multicast resource management
2. Reason for Change
The NRM service of SEAL supports multicast resource management and related procedures are to be added.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.434v1.1.0.
* * * First Change * * * *

14.3.2
Information flows

14.3.2.x
MBMS bearer announcement

Table 14.3.2.x-1 describes the information flow MBMS bearer announcement from the NRM server to the NRM client.

Table 14.3.2.x-1: MBMS bearer announcement

	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	Alternative TMGI
	O
	A list of additional alternative TMGI may be included and used in roaming scenarios.

	QCI
	O
	QCI information used by the ProSe UE-Network Relay to determine the ProSe Per-Packet Priority value to be applied for the multicast packets relayed to Remote UE over PC5

	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

	SDP information
	M
	SDP with media and application control information applicable to groups that can use this bearer (e.g. codec, protocol id, FEC information)

	Monitoring state
	O
	The monitoring state is used to control if the client is actively monitoring the MBMS bearer quality or not.

	Announcement acknowledgment
	O
	Indicate if the NRM server requires an acknowledgement of the MBMS bearer announcement.

	Unicast status 
	O
	An indication that the listening status of the unicast bearer is requested.

	ROHC information
	O
	Indicate the usage of ROHC and provide the parameters of the ROHC channel to signal to the ROHC decoder.

	NOTE:
When MBMS bearer announcement is done on a MBMS bearer all attributes above are optional except the TMGI.


14.3.2.y
MBMS listening status report
Table 14.3.2.y-1 describes the information flow for the MBMS listening status report from NRM client to NRM server. 
Table 14.3.2.y-1: MBMS listening status report
	Information element
	Status
	Description

	VAL user ID or VAL UE ID
	M
	The identity of the VAL user or VAL UE who wants to report the MBMS listening status.

	TMGI(s)
	M
	TMGI(s) information.

	MBMS listening status(s)
	M
	The MBMS listening status per TMGI.

	MBMS reception quality level
	O
	The reception quality level per TMGI (see NOTE)

	Unicast listening status
	O
	The unicast listening status.

	NOTE:
The set of quality levels helps service continuity in MBMS scenarios. A reception quality level may help to make an efficient switching decision to another bearer. How these levels are used is implementation specific.


14.3.2.z
MBMS suspension reporting instruction

Table 14.3.2.z-1 describes the information flow for the MBMS suspension reporting instruction from NRM server to NRM client in a unicast bearer for MBMS suspension reporting.
Table 14.3.2.z-1: MBMS suspension reporting instruction (unicast)
	Information element
	Status
	Description

	VAL user ID or VAL UE ID
	M
	The identity of the VAL user or VAL UE.

	Suspension reporting
	M
	Enables or disable the suspension reporting for a specific NRM client


Table 14.3.2.z-2 describes the information flow for the MBMS suspension reporting instruction from NRM server to NRM client in a multicast bearer for MBMS suspension reporting.
Table 14.3.2.z-2: MBMS suspension reporting instruction (multicast)
	Information element
	Status
	Description

	Suspension reporting client subset
	M
	Contains a uniquely defined subset of NRM clients that shall report MBMS suspension


* * * Next Change * * * *

14.3.4
Multicast resource management
14.3.4.1
General

To activate the multicast media bearers in the EPS, the NRM server shall use the Activate MBMS Bearer procedure specified in 3GPP TS 23.468 [14] with the NRM server performing the GCS AS function.

To deactivate the multicast media bearers in the EPS, the NRM server shall use the Deactivate MBMS Bearer procedure specified in 3GPP TS 23.468 [14] with the NRM server performing the GCS AS function.

To modify multicast media bearers in the EPS, the NRM server shall use the Modify MBMS Bearer procedure specified in 3GPP TS 23.468 [14] with the NRM server performing the GCS AS function.

14.3.4.2
Use of pre-established MBMS bearers
14.3.4.2.1
General

In this scenario, the NRM server pre-establishes MBMS bearer(s) in certain pre-configured areas before the initiation of the VAL service group communication session. When a user originates a request for a VAL service group communication session for one of these areas, the pre-established MBMS bearer(s) is used for the DL media transmission.

The following steps needs to be performed prior the start of the VAL service group communication session over pre-established MBMS bearer:

-
MBMS bearer(s) is Pre-established

 -
Announce the pre-established MBMS bearer to the NRM clients

When these preparation steps have been done the VAL service group communication session using MBMS bearer can start. 

Both the media packets as well as the application level control signalling are sent on the MBMS bearer. Optionally a separate MBMS bearer could be used for the application level control messages, due to different bearer characteristic requirements.
14.3.4.2.2
Procedure

The procedure figure 14.3.4.2.2-1 shows only one of the receiving VAL clients using an MBMS bearer. There might also be VAL clients in the same VAL service group communication session that receive the communication on unicast bearers.
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Figure 14.3.4.2.2-1: Use of pre-established MBMS bearers

1.
The VAL server sends a MBMS bearers request to the NRM server including service description(s) for which the MBMS bearers are requested.
2a.
The NRM server determines to activate MBMS bearer. The activation of the MBMS bearer in EPS is done on the MB2-C reference point and according to 3GPP TS 23.468 [14]. This bearer will be used for the VAL service communication media.
2b.
Optionally, the NRM server may also activate an MBMS bearer dedicated for application level control signalling. The activation of the MBMS bearer is done on MB2-C reference point and according to 3GPP TS 23.468 [14]. 
NOTE 1:
The procedure to determine the activation of MBMS bearers is implementation specific. 
3a.
The NRM server passes the MBMS bearer info for the service description associated with the pre-established MBMS bearer to the NRM client. The NRM client obtains the TMGI, identifying the MBMS bearer, from the service description.
3b.
The NRM server may pass the MBMS bearer info for the service description associated with the application control MBMS bearer to the NRM client. The NRM client obtains the TMGI, identifying the MBMS bearer, from the service description.
NOTE 2:
Step 3a and Step 3b can be done in one MBMS bearer announcement message. 

4.
The NRM client stores the information associated with the TMGI(s). The NRM service client uses the TMGI and other MBMS bearer related information to activate the monitoring of the MBMS bearer by the VAL UE. The NRM client shares the MBMS bearer related information with the VAL client.
5.
The NRM client that enters or is in the service area of at least one announced TMGI indicates to the NRM server that the VAL UE is able to receive media over MBMS, whereby the NRM server may decide to use the MBMS bearer instead of unicast bearer for VAL service communication sessions. 

NOTE 3:
Step 5 is optional for the VAL UE on subsequent MBMS bearer announcements.
6.
The NRM server provides a MBMS bearers response to the VAL server.
7.
A VAL service group communication session is established. 

8.
As the VAL server transmits the media over the MBMS bearer, the media packets are detected and delivered to the VAL client.
14.3.4.3
Use of dynamic MBMS bearer establishment

14.3.4.3.1
General

In this scenario, the VAL server uses a unicast bearer for communication with the UE on the DL at the start of the group communication session. When the VAL server decides to use an MBMS bearer in EPS for the DL media transmission, the NRM server establishes an MBMS bearer in EPS using the procedures defined in 3GPP TS 23.468 [14]. The NRM server provides MBMS service description information associated with MBMS bearer(s), obtained from the BM-SC, to the UE. The UE starts using the MBMS bearer(s) to receive DL media and stops using the unicast bearer for the DL media transmission.

14.3.4.3.2
Procedure

Figure 14.3.4.3.2-1 illustrates the use of dynamic MBMS bearer establishment.
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Figure 14.3.4.3.2-1: Use of dynamic MBMS bearer establishment

1.
A VAL service group communication session is established.

2.
The downlink data is sent by unicast delivery.

3.
The VAL server send establish MBMS bearers request to the NRM server.
4.
The NRM server establishes the MBMS bearer(s) for the VAL service group communication session according to the procedures defined in 3GPP TS 23.468 [14]. Service description associated with the MBMS bearer(s) is returned from the BM-SC.
5.
The NRM server provides service description information associated with the MBMS bearer to the UE. The VAL UE obtains the TMGI from the announcement message. This message may be sent on an application level control signalling bearer.

6.
The VAL UE starts monitoring data over MBMS associated with the TMGI, while in the service area associated with the TMGI.

7.
The VAL UE detects that it is able to receive data over MBMS associated with the TMGI.
8.
The NRM client notifies the NRM server the MBMS listening status associated to the monitored TMGI, (e.g. that it is successfully receiving the TMGI). The NRM client may also notify the MBMS reception quality level of the TMGI. 
9.
The NRM server provides an establish MBMS bearer response to the VAL server with the dynamic MBMS bearer(s) information. The VAL server stops sending media data over unicast way to the VAL client.
NOTE:
The MBMS reception quality level may be used by the NRM server to make an efficient decision to switch again to a unicast transmission or to take measures to prepare such a switch (e.g. when the quality level indicates that the reception quality of the MBMS bearer is decreasing or reaching an insufficient quality level for the reception of VAL services).
10.
A VAL service group communication session via dynamic MBMS bearer(s) is established.
11.
The VAL server sends the downlink media for the VAL service group communication session over the MBMS.
14.3.4.4
MBMS bearer announcement over MBMS bearer

14.3.4.4.1
General
The MBMS announcement may be done on either a unicast bearer or a MBMS bearer. Using a unicast bearer for MBMS bearer announcement provides an interactive way of doing announcement. The NRM server will send the MBMS bearer announcement message to the NRM client regardless if there is an MBMS bearer active or the VAL client can receive the data on the MBMS bearer with sufficient quality. The benefit of the existing procedure is that it gives a secure way to inform the NRM client about the MBMS bearer and how to retrieve the data on the MBMS bearer.

When there is more than one MBMS bearer active in the same service area for VAL service, there are not the same reasons to use unicast bearer for additional MBMS bearer announcement. Instead a MBMS bearer for application level control signalling can be used to announce additional MBMS bearers.
The MBMS bearer announcement messages are sent on an MBMS bearer used for application control messages. This bearer will have a different QoS setting compared to an MBMS bearer used for media, since application signalling messages are more sensitive to packet loss.

14.3.4.4.2
Procedure

Figure 14.3.4.4.2-1 illustrates a procedure that enables the NRM server to announcement a new MBMS bearer.

Pre-conditions:

1.
An MBMS bearer used for VAL service application control messages must have been pre-established and announced to the NRM client.

2.
Additional MBMS bearer information may have already been announced to the NRM client.
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Figure 14.3.4.4.2-1: MBMS bearer announcement over an MBMS bearer used for application control messages
1.
The NRM client monitors an MBMS bearer that is used for VAL service application signalling messages, such as bearer announcement messages.

2.
The NRM server activates a new MBMS bearer.

3.
The NRM server announces the MBMS bearer to the NRM client. The bearer may have just been activated or may have already been running for some time. The step may be repeated as needed.

4.
The NRM server sends a MBMS bearer announcement on the MBMS bearer used for VAL application control messages. The MBMS bearer announcement contains the identity of the MBMS bearer (i.e. the TMGI) and may optionally include additional information about the newly announced bearer. Required and optional MBMS bearer announcement details may have already been provided. In this case the MBMS bearer identity could be used as a key for such MBMS bearer details.

5.
The NRM client start to monitor the newly announced MBMS bearer.

6.
If requested by the NRM server, the NRM client sends an acknowledgement of the MBMS bearer to the NRM server.

7.
The NRM server de-announce the MBMS bearer.

8.
The NRM server sends a MBMS bearer de-announcement message that contains the identity of the MBMS bearer.

9.
The NRM client stops monitoring the de-announced MBMS bearer.

The same procedure can also be used to modify existing MBMS bearer announcement information. Example of such modification could be addition of UDP ports or modification of codec in the SDP.

14.3.4.5
MBMS bearer quality detection

14.3.4.5.1
General
The NRM client and NRM server use this procedure to report and take action on the MBMS bearer quality. A NRM client monitors an MBMS bearer to enable receiving VAL service media. Based on the received quality (e.g. radio level quality, transport level quality), the NRM client needs to inform the NRM server that the VAL UE is able to receive the VAL service media on the MBMS bearer with sufficient quality or not able to receive the VAL service media on the MBMS bearer with sufficient quality. Furthermore, based on the received quality, the NRM client may notify the NRM server at which MBMS reception quality level it has received the VAL service media on the MBMS bearer.
The issue can be more complex since the NRM client needs to estimate the quality of the bearer even in the scenario when there are no data currently transmitted on the MBMS bearer. The reason for this is that an NRM client that has entered an area with significantly degraded MBMS quality, might not even notice that a VAL service communication is ongoing, meanwhile the NRM server still assumes that the VAL UE can receive the media being broadcasted.

To estimate the MBMS bearer quality, for example as an equivalent BLER (Block Error Rate), when no data is sent is implementation specific. This estimation can be dependent on for example the modulation and coding scheme (MCS) and measurements from the reference signals from the eNB(s). Other metrics (e.g. RTP packet loss) may be used to estimate the MBMS bearer quality.
14.3.4.5.2
Procedure

The NRM client shall indicate the ability of the NRM client to receive the MBMS bearer.

Pre-conditions:

1.
There is an MBMS bearer activated and the MBMS bearer information is announced to the NRM client

2.
The NRM client is located in the MBMS broadcasting area

3.
The VAL UE monitors SIB-13 (or SIB-20) and (SC-)MCCH to receive the modulation and coding scheme

4.
The VAL UE monitors the cell specific reference signal and when MBSFN transmission is used, the MBSFN specific reference signals
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Figure 14.3.4.5.2-1: MBMS bearer quality detection
1.
The NRM client determines that the MBMS bearer quality shall be reported to the NRM server. The NRM client may determine the MBMS bearer quality by using the BLER of the received data. When no data is received, the quality estimation can consider the reference signals and the modulation and coding scheme (MCS). The UE may also use predictive methods to estimate the expected MBMS bearer quality (e.g. speed and direction) to proactively inform the NRM server of an expected loss of the MBMS bearer quality. The NRM client may also map the determined MBMS bearer quality to a MBMS reception quality level. The MBMS reception quality level indicates at which specific MBMS bearer quality level the VAL service media has been received. Based on the MBMS reception quality level, the NRM server may efficiently decide to switch to another bearer or to take measures to prepare such a switch.
Editor’s note:
The set of MBMS reception quality levels and the mapping of the determined MBMS bearer quality to those levels are FFS.

NOTE 1:
When MBSFN transmission is used, the MBSFN reference signal needs to be used and when SC-PTM is used the cell specific reference signal needs to be used. With the measured reference signal, the reference signal received quality (RSRQ) can be calculated.

2.
If the MBMS bearer quality reaches a certain threshold, the NRM client sends an MBMS listening status report. The threshold is used to define the MBMS listening status, which indicates if the MBMS bearer quality has been acceptable or not to receive a specific VAL service media. If the MBMS bearer quality is mapped to a different MBMS reception quality level, the NRM client may send an MBMS listening status report including the MBMS reception quality level.
NOTE 2:
Prior sending the MBMS listening status report, it could be beneficial to also include information for different alternatives e.g. another MBMS bearer might have better quality and could be a better option than a transfer of the communication to unicast.
NOTE 3:
The threshold used to indicate MBMS bearer quality depends on VAL service type (i.e. V2X, MCPTT, MCVideo or MCData) and the metrics used. The metrics used and the associated thresholds are out of scope of this specification.
3.
The NRM server may send additional proposal for measurements e.g. information about neighbouring MBMS bearers. This message may be an MBMS bearer announcement message.

14.3.4.6
Service continuity in MBMS scenarios

14.3.4.6.1
General

This subclause specify service continuity scenario when MBMS bearers are used. There are different solutions for different scenarios.
14.3.4.6.2
Service continuity when moving from one MBSFN to another
The service continuity solution described in this subclause is suitable in the scenario when multiple MBMS bearers are used with the purpose to cover a larger area. In VAL communications several media streams may be multiplexed in one MBMS bearer. Furthermore, one media stream (e.g. VAL service media) may be sent on more than one MBMS bearer if the receiving users are distributed over more than one MBMS service area. A VAL UE that is interested in receiving a media stream that is broadcasted in both MBMS bearers is a candidate for this service continuity procedure.

Figure 14.3.4.6.2-1 illustrates a deployment scenario that provides service continuity between two MBSFN areas. Two different MBMS bearers are activated (TMGI 1 and TMGI 2), the activation of the bearers is done in the two MBSFN areas (MBSFN 1 and MBSFN 2). The MBSFN areas 1 and 2 are partially overlapping, meaning that some transmitting cells belong to both MBSFN area 1 and MBSFN area 2.
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Figure 14.3.4.6.2-1: Two MBMS bearer using overlapping MBSFN areas

Figure 14.3.4.6.2-2 illustrates the procedure:
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Figure 14.3.4.6.2-2: Service continuity when moving from one MBSFN to another
1.
The VAL UE is located in MBSFN 1 and can listen to TMGI 1. No additional MBMS bearers that the NRM client is interested in are active in the current cell.
2a.
The NRM client notifies the NRM server that the VAL UE is successfully receiving the VAL service media over TMGI 1. The NRM client may also notify the MBMS reception quality level of TMGI 1.
2b.
The NRM server notifies a MBMS status report to the VAL server.
NOTE: 
The MBMS reception quality level may be used by the NRM server to make an efficient decision to switch to another MBMS bearer or to a unicast bearer, or to take measures to prepare such a switch (e.g. when the quality level indicates that the reception quality of the MBMS bearer is decreasing or reaching an insufficient quality level for the reception of VAL services).

3.
The VAL UE moves into a new cell in which both TMGI 1 and TMGI 2 are active. This cell is part of both MBSFN area 1 and MBSFN area 2, and broadcast the same service on both TMGIs.
4.
The NRM client sends a location information report to the NRM server. For that, the UE uses the SAI information found in the system information block (SIB) transmitted by the radio cells.

5.
The NRM server sends to the NRM client a MBMS bearer announcement with information related to TMGI 2 (if the NRM server had not done it before). Hence, the NRM client knows that TMGI 2 transmits the same VAL service media.

6a.
The NRM client notifies the NRM server that it is successfully receiving TMGI 1 and TMGI 2. The NRM client may also notify the MBMS reception quality level per TMGI.
6b.
The NRM server notifies a MBMS status report to the VAL server.
7.
The VAL UE may receive the VAL service media over both MBMS bearers, i.e. TMGI 1 and TMGI 2. The VAL UE may also verify that it is the same content sent on both bearers. The duplicated packets may also be used to perform error corrections.
8.
The VAL UE moves into a new cell in MBSFN area 2, where only TMGI 2 is active. 
9a.
The NRM client notifies the NRM server that the VAL UE is successfully receiving the VAL service media over TMGI 2. The NRM client may also notify the MBMS reception quality level of TMGI 2.
9b.
The NRM server notifies a MBMS status report to the VAL server.
10.
The VAL UE receives the VAL service media only over TMGI 2.
This service continuity procedure mitigates the risk of packet loss that may occur if the VAL UE would request to transfer the media stream to a unicast bearer when moving into the new area and then back to a multicast bearer when the UE can listen to TMGI 2. However, it is still required that the NRM client sends a location report (and MBMS listening report), as described in steps 4-6 above. To send the location report and the MBMS listening report by the NRM client to the NRM server a unicast bearer is needed. The location report from the NRM client is required, since the NRM server must know that the VAL UE has entered a new area and can only listen to MBMS bearer active in that area. If this is not done the VAL server might send a media stream that the VAL UE is required to listen to on the MBMS bearer 1, since the NRM server still assumes that the VAL:UE is located in the MBSFN area 1.

The solution can be improved as illustrated in figure 14.3.4.6.2-3. In this case two different MBMS bearers are activated (TMGI 1 and TMGI 2), these MBMS bearers are used only for media. An application level signalling bearer is activated (TMGI 9), in both MBSFN areas. This bearer is used for application level signalling messages that are sent on the MBMS bearer TMGI 9. By using an application level signalling bearer (e.g. TMGI 9) the VAL UEs can receive application control messages for all VAL service communication going on in the areas of both TMGI 1 and TMGI 2. A VAL UE that is located in the area of TMGI 2 and is interested in a VAL service group transmission (e.g. V2X) only going on in TMGI 1, can with the information received in TMGI 9 initiate a unicast bearer and request to receive that specific VAL service communication over a unicast instead. Without the information received over TMGI 9 the NRM client must immediately report that the VAL UE has left the broadcast area that the NRM server assumes that the VAL UE is located in. With the use of TMGI 9 there is no immediate need for the NRM client to inform the NRM server of a location change.


[image: image7.emf]TMGI 1

MBSFN 1

TMGI 2 

MBSFN 2

TMGI 9 

MBSFN 1+2


Figure 14.3.4.6.2-3: Two MBMS bearer using overlapping MBSFN areas with a separate  application signalling bearer

The procedural steps in this scenario will be the same as described above in this subclause. However, in this scenario the NRM client is not required to initiate a unicast bearer to send location report (or MBMS listening report). The VAL UE may move between the two MBMS bearers (TMGI 1 and TMGI 2) without the need to report an area change. A condition for this to work is that there is an application level signalling bearer (TMGI 9) activated in the full area (i.e. the area of both TMGI 1 and TMGI 2). The TMGI 9 will broadcast all application control messages for all VAL service communications ongoing in both areas. If the VAL UE is in coverage of one of the two MBMS bearers that does not transmit the media of interest the VAL UE can report to the NRM server that it is not able to listen to the media over the MBMS bearer, which triggers the NRM server to switch to a unicast bearer instead.

14.3.4.7
MBMS suspension notification
14.3.4.7.1
General
In this procedure the NRM client is requested by the NRM server to send a MBMS suspension report. This request for MBMS suspension report can be included in the MBMS bearer announcement and the NRM server may choose to only send this request for MBMS suspension report to a subset of all NRM clients.

14.3.4.7.2
Procedure

Figure 14.3.4.7.2.-1 illustrates a procedure in which the NRM client notifies the NRM server about an MBMS suspension decision in RAN.

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

Pre-condition:

-
It is assumed that there is at least one active MBMS bearer
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Figure 14.3.4.7.2-1:
MBMS suspension notification

1.
The NRM server sends an MBMS suspension reporting instruction to the NRM 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 [X].

3.
An MBMS suspension indication is sent in the MSI (MCH Scheduling Information), according to existing procedures in 3GPP TS 36.300 [X].

4.
The NRM client detect the MBMS suspension and sends an MBMS suspension report.

The NRM client that is not instructed to send an MBMS suspension report shall still detect the MBMS suspension indication from RAN (step 3). A NRM 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 NRM client.

14.3.4.8
MBMS bearer event notification

14.3.4.8.1
General

The NRM server is an instantiation of a GCS AS. For the NRM server to know the status of the MBMS bearer, and thus know the networks ability to deliver the VAL service, it is required that the network provides MBMS bearer event notifications to the NRM server. The different events notified to the NRM server include the MBMS bearer start result (e.g. when the first cell successfully allocated MBMS resources), including information if any cells fail to allocate MBMS resources to a specific MBMS bearer, the current status of the MBMS bearer, MBMS bearer suspension/resume or overload scenarios.

Editor's note:
The procedure defined in this sub clause requires an enhancement to GCSE and RAN and is therefore subject to implementation in EPC and RAN.

14.3.4.8.2
Procedure
The procedure in figure 14.3.4.8.2-1 shows notification information flows from NRM server to BM-SC.
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Figure 14.3.4.8.2-1: MBMS bearer event notification

1.
The NRM server activates an MBMS bearer. The activation of the MBMS bearer is done on the MB2-C reference point and according to 3GPP TS 23.468 [14]. 

2.
The BMSC will respond to the activation with an Activate MBMS bearer response message, according to 3GPP TS 23.468 [14].

3.
The EPC and RAN will initiate the MBMS session start procedure according to 3GPP TS 23.246 [Y]. This procedure is outside the scope of this specification.

4a.
At the first indication of a successful MBMS session start procedure, the BM-SC sends a MBMS bearer event notification, indicating that the MBMS bearer is ready to use.
4b.
The NRM server notifies MBMS status report to the VAL server.
5.
The VAL server starts to use the MBMS bearer according to the MBMS procedures in this specification.

6.
An event from RAN related to the MBMS session is received by the BM-SC.

7a.
The BM-SC notifies the NRM server of certain MBMS related events including references to affected MBMS services areas or list of cells. Example of such events may be radio resources not available, overload, MBMS suspension. 

7b.
The NRM server notifies MBMS status report to the VAL server.
8.
The NRM server may decide, based on the received events, to switch to unicast transmission for relevant VAL UEs.

NOTE:
Steps 6-8 should be seen as example events from the network that may occur and possible actions taken by the NRM server. These steps may be done at any time and repeatedly during the life time of an MBMS bearer.

* * * Next Change * * * *
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