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1. Introduction

It has been agreed by RAN3 to support statistical multiplexing of MBMS services [1] by respective signaling means. The open issues are which entity manages the MBMS Service Multiplex, which entities perform the multiplexing and the details of the respective signaling. 
The open issue which entities perform the multiplexing has been resolved during RAN2#60 and is captured in the RAN2 chairman minutes [ 7 ] “At an MSAP occasion:

-
The eNB applies MAC multiplexing of different MTCH’s to be transmitted on this MCH;”

In this document the two other open issues are treated. In this context it is also discussed how the MCE can allocate optimal amount of resources. 
2. Open issues on multiplexing
2.1. E-MBMS Service Multiplex Management
It has been decided by RAN2 that the statistical multiplexing is implemented by dynamically multiplexing multiple MTCHs on to the same MCH [ 2 ]. The MCE allocates radio resources to the MCH by the means of an MSAP (MBMS Subframe Allocation Pattern). The MSAP is usually rarely changed during the whole session [ 9 ]. eNB generates the dynamic scheduling information for each scheduling period, indicating the resource allocation in terms of MSAP occasions for each MTCH within the specific scheduling period.
One aspect of Service Multiplex management is the selection of service suitable to constitute a service bundle.   
Another aspect of Service Multiplex management is to allocate the suitable resources to the MCH carrying a Service Bundle. It is obvious, if too many resources are allocated to a specific MCH, there would be a waste and the consequence is that the multiplexing gain becomes marginal. However, if MCE allocates too less resources, the QoS requirement can not be met.  Generally, there could be two options of resource allocation:

Option 1: Without explicit signalling of Service Multiplex related QoS parameters and multiplex member candidates. 
In [ 4 ] a possible reuse of the QoS attributes for the single bearers is outlined: If the GBR of each service is GBRi, the allocated bandwidth is sum(GBRi) + margin 

· The main issue is the actually needed bandwidth (ABBR) is much less than sum(GBRi), as shown by the example in [ 3 ], so there is no multiplexing gain in this option. 
· As a consequence of the uncertainty
 of the actually needed appropriate bandwidth for a Service Multiplex, it is difficult/impossible to determine the needed radio resource and to the respective admission control for a new E-MBMS service, because MCE does not know whether the resource is still sufficient, when there are 3 or 8 ongoing E-MBMS services. 
· It should be noted that in the dedicated carrier case over allocated resources cannot be reused by uni-cast services. The possibility of such an reuse in mixed carrier case is questionable, taking into account the RAN2 statement that a MSAP rarely changes [ 9 ].
Option 2: With explicit signalling of Service Multiplex related (QoS) parameters and of multiplex member candidates.

In [ 3 ] the signalling of an Aggregated Bundle Bit Rate (ABBR) has been suggested for such an explicit signaling. In [ 8 ] the signalling of a Resource Reference parameter has been suggested. 
· The BM-SC is in the position to know best if bundling different service to a service multiplex can provide a multiplexing gain. It is also in the position to determine the achievable multiplexing gain most accurately by bundling different services together to a service multiplex. Therefore an optimal resource allocation requires that this knowledge is provided to E-UTRAN. It should be noted that different services may have different multiplexing gain [ 3 ], so it is not possible for MCE to accurately estimate the required bit rate for the service multiplex and to allocate an appropriate amount of  resources without any assistance.
· If the ABBR of a service multiplex is provided to E-UTRAN an admission control and resource allocation does not need to make uncertain guesses. If a Resource Reference is provided a resource allocation and admission control based on the reference can be performed.
· Transparency of radio specifics to the EPC is still guaranteed by the fact, that it is still E-UTRAN decision (i.e. MCH), if it employs the multiplexing gain, by dynamic multiplexing of the different services on a common MCH or not.
Proposal 1: The MCE is provided with information assisting the MCE in accurate resource allocation for a Service Multiplex. For this the members of the Service Multiplex and the related ABBR (Aggregated Bundle Bit Rate) or Resource References are signalled via M3 to MCE . 

3. Signalling flow to support multiplexing

According to the analysis in section 2, it is desirable that MCE is provided with information, which services are suggested to constitute a Service Multiplex and to provide the MCE with parameters allowing for an appropriate resource allocation for that multiplex. These parameters (i.e. ABBR, Resource Reference, ..) can be provided to the MCE by the MBMS Session Start procedure [ 6 ]. The signalling flow is straight forward. First, eBM-SC determines the service constituting a Service Multiplex, determines a suitable aggregated bit rate, and provides an ABBR value or a suitable Resource Reference for that ABBR, by means of session management procedures to the MCE.  
3.1. Example of the signalling flow
At first, Service 1 starts. So eBM-SC sends the session start message:

Session Start (TMGI=1, Bundle_Id=x , ABBR=300kbps/ResRef=a)
Then Service 2 starts. So eBM-SC sends the session start message:

Session Start (TMGI=2,  Bundle_Id=x, ABBR=400kbps/ResRef=b
)
Note: To avoid race conditions parallel execution of two Session Start transactions needs to be precluded.

Proposal 2: Service Multiplex related parameters (ABBR, Resource Reference, …) and indication of which service belong to a Service Multiplex are provided to MCE by means of  session management procedures.
4. Conclusion

In this document the resource allocation issue and the signaling flow of the service multiplexing are discussed.
Proposal 1: The MCE is provided with information assisting the MCE in accurate resource allocation for a Service Multiplex. For this the members of the Service Multiplex and the related ABBR (Aggregated Bundle Bit Rate) or Resource References are signalled via M3 to MCE.
Proposal 2:  Service Multiplex related parameters (ABBR, Resource Reference, …) and indication of which service belong to a Service Multiplex are provided to MCE by means of  session management procedures.
If it is agreed, ALU is happy to prepare the CR of 36.300 for clarification of these open issues.
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� A MCE cannot know how much the multiplexing gain for a Service Bundle is without appropriate signalling. E.g. for co-ordinated codecs the multiplexing gain could be such that an additional service does not need any additional resources. For strict CBR services the statistical multiplexing gain would not exist.


� In this example it is assumed that the allocation of resources to the service multiplex have to be adapted and therefore new ABBR or ResRef values are provided, which reconfigure the previous ones. But an equally valid scenario could be that already for the first service the ABBR or ResRef is chosen such that it is sufficient for services added to the multiplex by subsequent session starts.
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