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1. Introduction

Hierarchical MCCH structure was agreed at RAN2#59 meeting to have primary and secondary MCCHs. And the use case and summary of information type for MCCHs was agreed at RAN2#60 meeting. To make progress of EMBMS RRC specification, this document addresses issues related to map MCCH information type to control message, which includes MBMS control channel structure, function description, information type division for MBMS control channel and signaling sequence with the behaviour description of both the network and the UE. 

.

2. Discussion

2.1. MBMS control channel structure 

2.1.1. Function division of MBMS control channel

It is a common sense that BCCH carries the configuration information of P-MCCH. For MBMS General Information, two options exist i.e. BCCH and MCCH. We support the option of BCCH, which is not only for the reason to avoid duplicate it in both P-MCCHs [8]. Because frequency information of MBMS layers is included in MBMS General Information, distributing this message in BCCH helps the UE to search interested MBMS services in other MBMS frequency layers other than the current frequency layer when UE powers up or enters a cell. 
P-MCCH carries MBMS service list which helps UEs to detect availability of MBMS Services in serving cell and possible in neighboring cell. In which case the current cell has to deliver neighboring cell information as discussed in Section 2.2.1. P-MCCH also carries S-MCCH configuration information.

S-MCCH delivers current cell MTCH Radio Bearer information including scheduling information (MSAP occasion) and MTCH RB configuration parameters. 
As agreed at RAN2#60 meeting, MSCH can provide dynamic scheduling information in the MSAP occasion to assist the UE in choosing which subframes it needs to receive in case of service multiplexing. However, service multiplex is agreed to be processed at MAC layer. That is to say radio resources allocated to a certain service among a service bundle is determined by MAC scheduling. We propose that MAC scheduling results are delivered to UE via MAC control signaling but not via L3 signaling, which cannot be instant enough. The whole radio resources allocated to the service bundle and the order of services participating service multiplex are delivered to UE via S-MCCH. Therefore L3 mechanism is not used for dynamic scheduling for MSAP occasion. The details are TBD.
2.1.2. S-MCCH for single cell transmission 

For cells in single cell transmission mode, we propose one S-MCCH is created for distributing MTCH RB configuration and scheduling information. The necessity of S-MCCH in this case is due to that we believe the information delivered in P-MCCH and S-MCCH for single cell transmission is possibly repeated in different period. 

On the other hand, UE detects the availability of MBMS Services in the cell by reading P-MCCH. If there is no interested service for the UE, it does not need to read S-MCCH. 
2.2. Function description

2.2.1. Inter-layer notification

Document [8] identified issues relating to preferred frequency layer and inter-layer reporting for MBMS. Here we want to emphasize that inter-layer notification is only applicable for Session Start services. For ongoing services there is no need for one layer to indicate services information deployed on other layers.

Since the UE does not camp on dedicated layer, we believe that in the dedicated layer cells, there is no need to indicate inter-layer notification information of other layer cells having part of the geographic area with dedicated layer cells. 

As for inter-layer reporting for dedicated layer the problem focuses on whether the existence of dedicated layer or the availability of services shall be reported in mixed layer(s). Although the former option may have a lower signaling load than the latter one, it introduces a larger delay for UE detecting the session start in dedicated layer. UE needs to read MCCH in dedicated cells periodically for the availability of services, which also introduces unnecessary power consumption because that there may be no interested services in the dedicated layer. It is proposed that mixed layer indicates availability of session start services in dedicated layer. The service id of session start services in dedicated layer is included into mixed layer MCCH control signaling.
As for mixed layer, each layer needs to provide “FLC” and “FLD” mechanism for other mixed layers as defined in Rel6 MBMS.
2.2.2. Service status indication in Serving Cell
Rel6 MBMS uses the “MBMS Required UE action” IE in MSI (Modified Services Information)  and USI (Unmodified Services Information) to indicate service status for one or more Session Start and on-going MBMS services, i.e. session start w/o FLC, counting, RB type and parameters, recounting, RB switching and session stop. We think service status indication should also be applied to EMBMS and distributed in the P-MCCH. 

For single-cell transmission mode services, candidate service status indications are:

1. Session start (waiting for UE in other layers to perform “FLC”)
2. FLC (Frequency Layer Convergence) or dedicated layer indicator
3. Counting/recounting
4. Acquire RB parameters in S-MCCH 
5. RB request (UE needs to request service data by UL signalling)
6. Session stop
7. FLD (Frequency Layer Dispersion) indicator
8. FFS
Among above candidates, 5 is used for service continuity for EMBMS. With the indication of ongoing status of services in the cells belonging to Service Area, new entering UEs in the cell can request the service data from the network to reduce the HO delay. 

At the previous RAN2#60 meeting, it was agreed that for the first LTE release, dynamic MBSFN area control is not required i.e. no dynamic on/off control of MBSFN transmissions in a cell, and no counting for MBSFN. Therefore the service status indication for MBSFN transmission is always available in the service area. Candidate service status indication for multi-cell services is only 1, 2, 4, 6 and 7.
2.3. MCCH signalling and content

Information types for MCCHs [6] are mapped onto P/S-MCCH as follows.

2.3.1. Dedicated layer 

In the dedicated layer scenario, both P-MCCH and S-MCCH can be combined. Only multi-cell P/S-MCCH are deployed. The information types carried by P/S-MCCH are divided as follows:
	P-MCCH
	S-MCCH

	· MBMS Modified Service Information

· Service and session id

· Service status indication

· S-MCCH configuration and scheduling info

· MBMS Unmodified Service Information

· Service and session id

· Service status indication

· S-MCCH configuration and scheduling info
· MBMS Neighbouring Cell Information (ffs)
· 
	· Current Cell PTM RB Information

· Short Service ID

· MTCH scheduling information (MSAP occasion)
· RB configuration parameters



2.3.2. Mixed layer

For mixed layer. Depending on the service transmission mode, both single-cell and multi-cell P/S-MCCH are possible be deployed. The information types carried by P/S-MCCH are divided as follows:

	P-MCCH
	S-MCCH

	· MBMS Modified Service Information

· Service and session id

· Service status indication

· Threshold for feedback
· S-MCCH configuration and scheduling info

· MBMS Unmodified Service Information

· Service and session id

· Service status indication

· Threshold for feedback
· S-MCCH configuration and scheduling info
· MBMS Access Information
· Short service id 

· Probability Factor
· MBMS Neighbouring Cell Information (ffs)

	· Current Cell PTM RB Information

· Short Service ID

· MTCH scheduling information (MSAP occasion)
· RB configuration parameters



	· 
	· DCCH

· MBMS UE state transfer Request

· HO Information (with MBMS IE)



2.3.3. Signalling sequence and UE behaviour 
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Figure 1: BCCH signalling sequence for MBMS
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Figure 2: DCCH signalling sequence for MBMS
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Figure 3: MCCH signalling sequence
When UE enters a cell, it reads BCCH to acquire the MBMS General Information and P-MCCH configuration information. If it detects interested service(s) in P-MCCH, it turns to S-MCCH for MTCH RB parameters. If UE does not detect interested service(s) in P-MCCH in current cell, it can search service(s) in other MBMS frequency layer(s) indicated in MBMS General Information.
3. Conclusion

In this document issues linked to map MCCH information type to control message are discussed. We propose RAN2 to discuss and approve the following conclusions as working assumption for E-MBMS RRC specification. 
· MBMS General Information is carried by BCCH
· MBMS service availability of serving cell is carried by P-MCCH of serving cell
· S-MCCH delivers current cell MTCH Radio Bearer information including scheduling information (MSAP occasion) and MTCH RB configuration parameters
· L3 mechanism is not used for dynamic scheduling for MSAP occasion
· Dedicated layer cells do not indicate inter-layer notification information of other layer cells having the same geographic area with dedicated layer cells
· Mixed layer indicates availability of services in dedicated layer.
· Each mixed layer provides “FLC” and “FLD” mechanism for other mixed layers as defined in Rel6 MBMS.
It is also proposed to capture Section 2.3 into [2] as a basis for future discussion.
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