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1. Introduction

In RAN WG2#30 several proposals of MBMS UTRAN architecture options were discussed. Some information relating to the principle characteristics of the architecture options were identified and a basic comparison table has been provided within the meeting report [1]. This paper extends this initial table using some additional comparison criteria.

2. Discussion

In WG2#30 a number of proposals were made relating to UTRAN architecture for MBMS. These can essentially be divided into two groups that are here identified by the terms SRNC and CRNC based architectures. In order to evaluate these architecture options the fundamental differences are identified, on the level of detail with which they are at present proposed. These differences, however, have wider implications for the behaviour of the proposed architectures. 

2.1 Fundamental differences between the SRNC and CRNC concepts

The primary differences between the two architecture proposals can be summarised in the following few statements:

· The SRNC concept requires that UE with activated MBMS services has a UE dedicated Iu control signalling connection and a UE specific MBMS context at its SRNC. The CRNC option uses a shared Iu control signalling connection for a group of UEs with activated MBMS services and an MBMS context at the CRNC.

· The SRNC concept tracks each UE with activated MBMS services RRC mobility procedures. This procedures is not required by the CRNC option because UEs are not tracked for MBMS purposes within UTRAN.

· The SRNC concept supports both point-to-point and point-to-multipoint MBMS bearer types. For the point-to-point bearers, the data source may be routed through the SRNC to D/CRNC making use of fast power control on dedicated channels. The CRNC option supports only point-to-multipoint MBMS bearers and uses a slow power control mechanism for radio efficiency. Data is always routed through the CRNC. 

For both architecture proposals there remain a significant number of open issues.   

2.2 Comparison of the two concepts

The table contained in this section primarily relates to multicast MBMS.  

	
	SRNC Concept
	CRNC Concept

	MBMS data delivery from the core network (Iu user plane).
	· Data transfer will be by a single SGSN to RNC connection per MBMS service data stream. 

· Data streams will be distributed to each RNC or only to those RNC where the data is required. 
	· Data transfer will be by a single SGSN to RNC connection per MBMS service data stream. Data is distributed only to those RNC that require it.

	Iu control signalling connection for MBMS.
	· An individual Iu signalling connection is required per UE. 
	· A shared Iu signalling connection per service is required. 

	Scalability – network signalling load.
	· If the Iu signalling connection is always maintained mobility management signalling could be significant.

· Ue specific Iu signalling connection need to be maintained for MBMS
	· There are no individual signalling links for MBMS per UE and UE state changing is not required. 
· Ue specific Iu signalling connection not needed for MBMS

	Data and control signalling within UTRAN (Iur).
	· Control signalling is carried by the  Iur,

· Data transfer may be carried by the Iur for point to point MBMS connections.
	· The Iur does not carry MBMS signalling. 

· MBMS data is not carried by the Iur.

	UE Mobility Tracking
	· UE location for MBMS is tracked on a cell/ URA level using existing RRC procedures. 
	· UE are not individually known/ tracked within UTRAN.

	UE States compatible with MBMS.
	· Cell_PCH (URA_PCH), Cell_FACH, and Cell_DCH for multicast. 
	· Idle mode, Cell_PCH, URA_PCH, Cell_FACH and Cell_DCH states for both multicast and broadcast.

	Notification.
	 One proposal available:

· UE receive a point to multipoint Notification logical channel (NCCH) and a point to multipoint common transport channel (CTCH).
	· UE are alerted to RAB set-up by group address paging (TMGI). Paging is made throughout the service area. UE will receive paging in all states.

· UE respond using an ‘MBMS Cell Update’ message and receive the MBMS signalling channel (MCCH). 

· UE timing of the ‘MBMS Cell Update’ uses an back-off mechanism (ffs).

	Radio Bearer Set-up/ Release.
	· Procedures for radio bearer set-up and release are not yet known.

· CRNC selects bearer type depending on the number of UE in the cell with the MBMS service activated.

· SRNC selects bearer type depending on advice from CRNC.
	· CRNC selects the resources that are to be used for the point to multipoint bearer for the MBMS service (MTCH ). 

· Signalling for MBMS RB setup and release is signalled on the MCCH signalling channel.

	Service Continuity through handover/ cell reselection
	· Procedures for maintaining service continuity through handover and cell reselection are not yet known.
	· UE are moved between cells using the normal processes of cell reselection for MBMS.

· If an MBMS RB is established, a UE obtains information relating to the MBMS RB in the new cell by transmitting an ‘MBMS Cell Update’ message in the new cell and receiving the configuration on MCCH. 

	Bearer types supported.
	· Point to point (dedicated channels) and point to multipoint (common channels) can be used for MBMS services.
	· Only point to multipoint (common channels) are used for MBMS services.

	MBMS radio bearer switching, ptp – ptm.
	· If the number of UE with the MBMS service activated in a cell changes, channel type switching between point-to-point and point-to-multipoint bearers may be required.

· UE moving between cells may change channel type.
	· There is no requirement for channel type switching.

	Efficient use of resources/ power control 
	· Point-to-point or point-to-multipoint bearers can be selected for MBMS based on the number of UE in the cell with the MBMS service activated. 

· For point-to-point bearers fast closed loop power control is implemented. 

· For point-to-multipoint bearers a power control mechanism is not defined.
	· Slow power control of the point-to-multipoint MBMS bearers is proposed.

	Broadcast Mode
	· Broadcast mode has not been defined.
	· The broadcast and multicast modes are essentially the same.

	MAC Architecture
	One proposal is currently available:

· A downlink notification logical channel (NCCH) that is associated with MAC-c/sh/m

· Enhancement of the downlink CTCH logical channel.
	· A logical MBMS control channel (MCCH) associated with MSC-c/sh/m is introduced. This channel is bi-directional transporting control signalling in the downlink and MBMS signalling in the uplink.

· A downlink logical MBMS traffic channel (MTCH) associated with MAC-c/sh/m is introduced. 

	Security


	· It is expected that key management will be performed between UE and CN but encryption may take place in UTRAN. Authentication and MBMS activation is within the CN. 
	· It is expected that key management will be performed between UE and CNbut encryption may take place in UTRAN. Authentication and MBMS activation is within the CN. A UE communicating with UTRAN to access multicast services will not, in general, be known to UTRAN or have UTRAN identifiers.


3. Conclusion

In this paper we have identified additional criteria for the comparison of the different architecture options and characterized the two basically different architecture approaches that have been proposed so far. We propose to consider these criteria for further evaluation of the concepts for MBMS. 
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