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1
Introduction
During the last RAN2 meeting different architecture proposals for MBMS have been discussed. In this contribution two basically different architecture options are evaluated in order to identify differences and communalities. This discussion should provide a basis for the decisions which design principles need to be applied in order to support all possible service scenarios for MBMS [1].

2 Evaluation of MBMS Architectures

It has become obvious that SRNC and CRNC architectures address different service scenarios for MBMS. While the design criteria of the SRNC concept focuses on supporting also a few users located in a cell, the CRNC assumes a large number of users distributed over the whole service area. As a consequence, the architecture proposals are based on different principles. The main characteristics are shown in the table below:

	
	SRNC based Architecture
	CRNC based Architecture

	Supported UE modes/states
	Idle and connected mode

	MBMS context
	MBMS context in CRNC

	
	Service ID per MBMS service in UE context in SRNC
	

	Supported bearer types
	CTCH : point to multipoint common channel (PTM)

DCH : point to point dedicated channel (PTP)
	MTCH : point to multipoint common channel (PTM) 

	User plane
	one common U-plane connection per RNC per MBMS service on Iu

BCAST data is transmitted to all RNCs within the service area

	
	distribution of MCAST data to all RNCs within the service area 
distribution of MCAST data to RNCs outside the service area may be needed for UEs in CELL_DCH
	MCAST data is distributed to RNCs within the service area depending on location of the users

	Control plane
	one C-plane connection per connected mode UE on Iu 
one RRC connection per connected mode UE on Uu

MBMS control information on Iu is transferred per connected mode UE (potentially also to RNCs outside the service area for UEs in CELL_DCH)
	one C-plane connection per service on Iu

group specific control on Uu


MBMS control information on Iu is transferred per RNC within the service area

	MBMS control functionality in CRNC
	Co-ordination/handling of group specific signalling on NCCH

CRNC decides about bearer type switching
	Handling of group specific signalling on MCCH

	Bearer type switching
	Bearer type switching is a network option

Switching is based on the number of connected mode UEs in a cell
	not needed

	MCAST data transmission
	MCAST data is transmitted only in those cells in the service area where connected mode UEs are present

MCAST data is broadcast in all cells in the service area in Idle mode
	MCAST data is transmitted only in those cells of the service area where Idle / connected mode UEs are present

	BCAST data transmission
	BCAST data is transmitted in all cells of the service area
	BCAST data is transmitted in all cells of the service area 



	
	
	Optional: dependent on the presence of the UEs in the cell

	Power Control
	no power control for PTM

fast power control for PTP
	slow power control for PTM

	Joining/
Activation
	Activation of MCAST services by dedicated signalling between UE and CN

Activation of BCAST services is done locally on the UE

	Mobility/tracking of MBMS users
	Idle mode UEs are not tracked within UTRAN
connected mode UEs are tracked on a cell/ URA level
	UEs are not tracked within UTRAN

	Notification
	Idle mode UEs are notified by using paging in the whole service area
connected mode UEs are notified via NCCH
UEs in CELL_DCH are notified via DCCH
	UEs are notified by using paging in the whole service area

	Radio Bearer control
	MBMS RB control information is signalled on NCCH for UEs in Idle mode and URA/CELL_PCH, CELL_FACH

MBMS RB control information is signalled on DCCH for UEs in CELL_DCH
	MBMS RB control information is signalled on MCCH

	Service continuity after cell change
	RRC mobility procedures are used for UEs in connected mode 

MBMS data is broadcast for UEs in Idle mode
	UEs perform cell reselection

UE indicates a cell change to the CRNC by sending a ‘MBMS Cell Update’ message in the new cell

UEs in CELL_DCH might have to send MBMS control messages via SRNC 

	Security
	ciphering and integrity protection is ffs


Despite the different working assumptions, the evaluation of various architecture aspects of the different approaches have shown that both proposals have some principles in common, especially for Idle mode reception. Therefore, there is a potential to align both approaches by identifying a common set of architecture principles which meets the requirements for MBMS. The resulting architecture shall be able to support all possible service scenarios where the operator has the freedom to configure his network according to the characteristics of the specific MBMS services. For this purpose a clear transition procedure between different modes of operation (Idle, connected mode) will be necessary which depend on the frequency and duration of transmissions, total number of users which have activated a service and the necessity of bearer type switching (e.g. hotspot scenario).

3
MBMS Architecture Principles: 

In order to support different service scenarios for MBMS the following set of architecture principles is proposed.

Already agreed principles:

· One context per MBMS service in CRNC

· One Iu flow per RNC per MBMS service

· Iu flow can be mapped on PTM connection

Further principles:

· Support of MBMS reception in Idle and connected mode 

· One ID per MBMS service within the RRC context of each connected mode UE in SRNC
· Iu flow can be mapped on PTP connection 
· Bearer type switching is a network option which can be configured by the operator

· Bearer type switching is decided by CRNC (SRNC could also be involved)
· MBMS control functionality in CRNC

· Multicast transmissions dependent on presence of users in the cell

· Broadcast transmission independent on presence of users in the cell

· MCAST service activation is done by user individual signalling between UE and CN
BCAST service activation is done locally on the UE

· Notification: 
Idle mode and URA/CELL_PCH UEs are paged in the whole service area
UEs in CELL_FACH are notified via NCCH
UEs in CELL_DCH are notified via DCCH
Principles which needs further studies:

· Autonomous soft-combining

· Power control for PTM connections

· Security

· Support of header compression

4
Conclusion

In this contribution we’ve evaluated the characteristics of the SRNC and CRNC based architecture approaches for MBMS. A common set of architecture principles has been proposed which is inline with the requirements for MBMS and well suited to support various service scenarios in an efficient manner.
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