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1 Introduction
In RAN2#59bis, the MCCH structure became more clearer: P-MCCH and S-MCCH can both coexist in one cell. The content in P-MCCH is broadcasted in either one cell area or one sub-SFA area, but for S-MCCH, this scope may be one SFA or the whole synchronization area.
When UE powers on or comes into a cell, it reads the P-MCCH first, and based on the indication in P-MCCH, it can acquire more control information from the S-MCCH in the cell. Ultimately, UE can receive user data from MTCH.
In this contribution, the content and relationship of P-MCCH and S-MCCH will be discussed and analysed. We have taken Rel-7 PTM and SFN as a starting point for Working assumptions as a starting point.
As discussed in last meetings, there are two main options for the MCCH architecture, which are either:

· Option 1: One P-MCCH + One Combinable S-MCCH;

· Or Option 2: One P-MCCH + multi- SFA-specific S-MCCHs;



2 P-MCCH & single S-MCCH: for Option 1
For option 1, the P-MCCH will transmit at least the control data for SC-PTM transmissions in the cell, this seams reasonable and it would seem uncontestable.

The fact that there is a single combinable S-MCCH means that, all the SFN transmitted services will be indicated on the S-MCCH in the whole Synchronisation Area. In order that the mobile can discern which services are receivable, the P-MCCH would send information that would allow a mobile to know which of all these services are currently receivable in the camped cell.
For other services (in other frequency layers/RATs the P-MCCH with the exception of Dedicated carrier layers) the P-MCCH would diffuse their service identities plus the frequency/RAT information, thus in order that the mobile can receive the service the mobile would have to read the appropriate information off these frequency layers. Whether frequency convergence is needed will depend on the UE capabilities and is FFS.
For Dedicated carrier the mobile shall find and read the notification by itself.
Analysis

A mobile camped on such a cell would only need to read the P-MCCH to deduce if services had started. But the problem inherent to this method is that the P-MCCH information would have to change even though a service had not started in the cell. So in order to not harm battery life there is a need with this scheme to only signal a change indication for services in the cell. When services start (not receivable in the cell) the S-MCCH would therefore change but no P-MCCH change indication would be given.

In this option, the size of the S-MCCH is rather large and is dimensioned to be Y * the number MC services in the whole Synchronisation Area. Where Y is the payload needed to give the parameters needed to receive the service.
The mobile only needs to read the P-MCCH to deduce what services are on going in the cell.
Counting control for single cell is made on P-MCCH. For multi-cell transmissions counting can be done on either P-MCCH or S-MCCH. To simplify the UE operation it would seem logical that counting is performed on the P-MCCH. Counting initiation on S-MCCH does not seem to have any use case that P-MCCH counting can not fulfill.
Summary Option 1
The S-MCCH can be large if there is many MC sessions in the whole Synchronization Area.
All sessions in the cell are indicated in the P-MCCH. 
MC sessions in other frequency/RAT are indicated on the P-MCCH only frequency and RAT is given.

UEs only need to read the P-MCCH to know what is transmitted in the cell. 
Counting for SC and MC in the cell is controlled in the P-MCCH.

A UE only needs to read the S_MCCH when it is interested in receiving a session.

Table 1 major content transmitted in P-MCCH
	Information 
	Remark

	MC transmission
	

	MC Session ID 
	All the services transmitting in this Synchronization Area in MC mode

	Counting control
	Controlled on P-MCCH

	The session state of each session which is signaled on S-MCCH 
	MBMS SFN state

· the MBMS service not supported 

· the MBMS service is supported

	Radio configuration of S-MCCH
	Where UE could find the S-MCCH 
Note: This could be also sent on the BCCH.

	SC transmission 
	

	SC Session ID
	

	Service parameters: radio bearer information, physical channel configuration information, scheduling information… 
	Only for services transmitting in the cell mode

	Counting control information
	When counting is commanded

	Single-cell MTCH feedback control
	

	Service on other Mixed carrier frequencies/RAT (not for DC)
	

	Session ID
	

	frequency/RAT layer
	


Table 2 major content transmitted in S-MCCH
	Information 
	Remark

	List of Service parameters: radio bearer information, physical channel configuration information, scheduling information… 
	Only for services transmitting in MC mode (Index of Session Id on P-MCCH)




3 P-MCCH & multiple S-MCCH: for Option 2
For option 2, the P-MCCH will also transmit the control data for SC-PTM transmissions in the cell as in Option 1.

Inter-working from the P-MCCH to the multiple S-MCCH can be achieved in several ways:

· Session to S-MCCH mapping:
Here the P-MCCH can send the session Id and which S-MCCH to read.

· S-MCCH indication
Here the P-MCCH can just indicate the S-MCCH that are configured and the UE has to read each individual S-MCCH to know what is ongoing.
This scheme requires a session start and counting to be indicated on the individual S-MCCH.
On cell change the mobile has to read P-MCCH and all S-MCCH to know what is on going in the cell.
Significant complexity for mobile implementation is needed as service started on any S-MCCH will have to be:

· signaled on the other S-MCCH
· or signaled on the P-MCCH

For simplicity we assume that the session to S-MCCH mapping would seem the best for UE power and service availability. Counting can be initiated on the P-MCCH as in option 1.
For Dedicated carrier the mobile shall find and read the notification by itself.
Analysis

A mobile camped on such a cell would only need to read the P-MCCH to deduce if sessions had started. This scheme does not have the complexity needed in Option1 with respect to sessions starting or stopping.
In this option, the number of S-MCCHs is as many independent MC areas.

The mobile only needs to read the P-MCCH to deduce what services are on going in the cell.

Counting control for SC and MC is also made on P-MCCH as in option 1.

Summary Option 2

The number of S-MCCH could be large and depends on how many independent MC transmissions that the cell participates in. Given that the number of TV session transmission in a 5 MHz cell is 32 then the maximum number of S-MCCH is 32. Maybe 16 S-MCCH would give sufficient flexibility.
All services in the layer are indicated in the combination of the P-MCCH and the individual S-MCCH. 

MC sessions in other frequency/RAT are indicated on the P-MCCH.

UEs only need to read the P-MCCH to know what is transmitted in the cell.

Table 3 major content transmitted in P-MCCH
	Information 
	Remark

	MC transmission
	

	MC Session ID 
	All the services transmitting in this cell in MC mode

	Counting control
	Controlled on P-MCCH

	The S-MCCH Id in which to find the session parameters
	Note: This could be also sent on the BCCH.

	SC transmission 
	

	SC Session ID
	

	Session parameters: radio bearer information, physical channel configuration information, scheduling information… 
	Only for sessions transmitting in the cell mode

	Counting control information
	When counting is commanded

	Single-cell MTCH feedback control
	

	Service on other MC frequencies/RAT (not for DC)
	

	Session ID
	

	Frequency/RAT layer
	


Table 4 major content transmitted in multiple S-MCCH
	Information 
	Remark

	List of Session parameters: radio bearer information, physical channel configuration information, scheduling information… 
	Only for Sessions transmitting in MC mode (Index obtained when reading the P-MCCH associated to the S-MCCH)


4 Conclusion
In both schemes the mobiles behavior for both session start and counting is equivalent and relatively simple. Both schemes require the mobile to read P-MCCH and the S-MCCH to be able to obtain service.
Option 1: is simple to schedule by the network and receive by the UE, but the price to pay is the transmission of notifications in the S-MCCH for services that are not presently transmitted in the cell.

Option 2: is the best for radio resources and is more complex to schedule by the network and read by the mobile.
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