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1 Introduction

In [R3-070397], we progressed further on SAE architecture harmonisation. In [R3-070646], we discussed about the location and role of the Multicell/multicast Coordination Entity (MCE) functionality entity for the purpose of eMBMS RRM handling. In [R3-070376], we discussed the design requirements for eMBMS. In the previous meeting RAN3#56, there were further discussions of MCE logical model and if MCE should be in session control.
We believe that the location and the functions of MCE is an anchor point to finalising eMBMS architecture and is the root of uncertainties surrounding our recent discussions. We would like a decision on where MCE should be located and what functions MCE should fulfil, so that more progress on eMBMS can take place. 
In this contribution, we will consolidate key findings from recent discussions, analyse the potential impacts of SAE architecture work on eMBMS architecture, discuss an additional option to [R3-070646] and propose way forward.
2 Background
In SAE architecture discussions [R3-070397], the following architectural principle is concluded:

i. Standardized interface between MME and Serving SAE GW

ii. PDCP and user plane ciphering in eNodeB

iii. S5 interface between two different SAE GWs with different roles

iv. Chaining of S5 & S8a/b in roaming scenarios is not required.

v. QoS model leaves as TR 23.882

vi. S1: GTP-U for user plane

vii. S2a/b: Client and Network based mobility (IETF Based)

viii. S3: GTP

ix. S4: GTP

x. S5: GTP and IETF based mobility protocol

xi. S8: GTP and IETF based mobility protocol

xii. NAS Signalling security terminates in MME

xiii. Functional allocation between MME and CN UP Node shall be standardised

xiv. Idle Mode Termination is above eNB

In E-MBMS design discussions [R3-070376], the working assumptions have been drafted:

1. No UE Subscription verification is performed by the eNodeB or EPC for MBMS sessions/services and therefore no UE context information is required to be propagated to the eNodeB from the CN.

2. MBMS Services in LTE/SAE can be in one of two modes: 

a. MBMS Broadcast mode - MBMS services sent in this mode are transmitted everywhere within the MBMS Service Area by the network irrespective of UE location or quantity.  The UEs receiving MBMS in this mode do not need to leave RRC Idle for MBMS reception.

b. MBMS Enhanced Broadcast mode - MBMS services sent in this mode are not transmitted everywhere and UE location and quantity may be taken into account by the network. The UEs receiving LTE MBMS may need to leave RRC Idle state for MBMS reception. 

In MCE location discussion [R3-070646], two locations for MCE are proposed:

- The MCE is hosted partly in eNB ('MCE slave') and partly in O&M system ('MCE master' e.g. for resource pool configuration)
- A logical node called MCE is introduced hosting the functional entity MCE.

Observations
→ As idle mode termination is now above eNodeB and UE should not be required to leave RRC idle while in MBMS reception, We believe that MCE should be located above eNodeB.
→ We can consider another scenario where MCE functionalities are incorporated in MME.
3 Possible MCE locations
The following possible MCE locations exist. These options address the working assumption described in [R3-070376].
1. MCE as a separate EUTRAN entity 
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Figure 1. MCE as a separate EUTRAN entity, figure source [R3-070646]
MCE has the overall responsibility for the radio resource management for eMBMS. It is essentially the logical model discussed during RAN3#56. The advantage is the flexibility to place MCE anywhere in EUTRAN. It is also possible to manage eNBs as a group in same SFN area and partly satisfy dynamic SFN area control.
The disadvantage of this option is the need for new interface definitions. Moreover, this option creates an additional network level similar to RNC, contradictory to the flat architecture principle of SAE.
2. MCE functionality located in MME
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Figure 2. MCE function in MME
In this case, eMBMS mobility management is naturally addressed by MME. Moreover, dynamic SFN area can be supported efficiently. The existing interfaces S1-MME and S1-U can be reused. It is FFS if eMBMS specific requirements need to be fed into the design of existing interfaces.
However, we anticipate an increase complexity of MME functionality and existing interfaces.
3. MCE static functionality located in OMC and dynamic functionality in MME 
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Figure 3. MCE function in OMC and MME
For this option to be feasible, we first need to clarify MCE functionality and separate the dynamic and static functionality management. 

This option enables effectively support of dynamic and static scenarios without increasing signalling load unnecessarily.
The table below summarises the advantages and disadvantages of the three options.

	
	MCE as a separate EUTRAN entity
	MCE functionality located in MME
	MCE static functions in OMC, dynamic functions in MME

	Additional interfaces to standardise
	Yes, interfaces between MCE-MME, MCE-eNB
	No, reusing S1 interface 
	No, reusing existing interfaces

	Create a new network hierarchy
	Yes, adds a new node to EUTRAN, similar to RNC level
	No, functionality of MCE included in MME
	No, functionality of MCE included in MME and OMC

	Signalling load due to eMBMS
	Increase on the new interfaces
	Increase on existing S1 interface
	Reasonable as some static functionality handled by OMC. Increase signalling on S1 interface. 

	Efficient radio resource management
	Yes, as done within EUTRAN
	Yes, as it is done together with MME
	May be very efficient, depends on whether MCE functionalities are well separated. 

	Support dynamic SFN 
	Can support as MCE located within EUTRAN and eNBs can be managed as a group/SFN area  
	Can support as MCE as mobility is handled normally in MME and eNBs can be managed as a group/SFN area  
	Can support if functionalities are well defined. Otherwise, limited.


4 Possible functions of MCE

For different types of configuration procedure, the functions of MCE will differ as below：
Dynamic SFN configuration:
· Restricting the use of radio resources allocated for SFN operation by eNBs surrounding the SFN area (eg may be mapped on O&M)
· Means to support synchronized distribution of eMBMS user data i.e. content synchronization (eg may be mapped on MME)
· Means to support synchronized distribution of the associated eMBMS control information is FFS (eg may be mapped on MME)
· Dynamic control of the SFN area i.e. which eNBs are actually transmitting an eMBMS service (eg may be mapped on O&M)
· Prioritisation of eMBMS services based on received QoS parameters e.g. based on an ‘ARP’-alike value received from (eg may be mapped on MME)

· Allocation of the resources used by all eNB in the SFN Area (eg may be mapped on O&M)
· Receiving the counting results from eNB and deciding whether counting or not (eg may be mapped on MME)
· SAE bearer allocation (eg may be mapped on MME)
Static SFN configuration:
· Means to support synchronized distribution of eMBMS user data i.e. content synchronization (eg may be mapped on the MME)
· Prioritisation of eMBMS services based on received QoS parameters e.g. based on an ‘ARP’-alike value received from (eg may be mapped on the MME)

· Allocation of the resources used by all eNB in the SFN Area (eg may be mapped on the O&M)
5 Conclusion

In this contribution, we looked at three potential positions and functions of MCE  We propose further investigations of the pros and cons of each option and evaluate how the MCE functionalities could be efficiently realised by the eMBMS architecture.
References
[R3-070646] Location and role of MCE in LTE architecture, Alcatel-Lucent, 27-30 March 2007

[R3-070397] SAE architecture harmonisation, RAN2/3 SA2 Drafting Group, 12-16 February 2007
[R3-070376] Design of MBMS in LTE/SAE, Vodafone, 12-16 February 2007
PAGE  
1

_1237722697.vsd

_1237730066.vsd
O&M



_1237722522.vsd

