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1. Introduction

This contribution considers a network architecture where an MBMS specific context exists in the Serving RNC per activated MBMS service. One aspect of the proposal relies on the fact that a UE can receive context in both Idle and RRC_Connected modes.
2. Discussion

2.1 Issues for UTRAN architecture

In order to define the MBMS architecture for UTRAN some basic principles have to be considered and agreed. 

· In UTRAN the MBMS service subscription is carried out by establishing a point –to–point connection between the service provider and UE (i.e. the service subscription can be made e.g. by using SMS, HTML etc)

· In UTRAN the MBMS joining is possible to be done with or without a dedicated point-to-point connections (i.e. no RRC connection is required if the UE originally is in RRC IDLE mode).

· In order to receive MBMS data through MBMS related shared/common channel, the UE may be either in RRC IDLE, Cell-DCH, Cell-FACH, Cell-PCH or URA-PCH.

· In order to able to receive the MBMS data through point-to-point connection the UE shall be in Cell-DCH state.

· For each MBMS service the RNC specifies a) the MBMS service context, whose content is defined in the MBMS RAB parameters provided by the CN (e.g. QoS) and the b) UTRAN parameters  (e.g. power level). 

· The MBMS data is submitted to the RNC only through the Iu interface. 

· If (following the type connection decision making process) point-to-point connection is to be used for MBMS data transfer, the CN provides the normal RAB assignment procedure for each UE.

· If (following the type connection decision making process) point-to-point connection is to be used for MBMS data transfer, the UTRAN provides the normal RB setup procedure for each UE.

· In order to support mobility of UEs and the availability of the MBMS service at least the intra and inter RNC hard handover is supported.

2.2 Alternatives for RAN protocol and architectural structure 

2.2.1 Overall protocol structure

On Layer 2 the current splitting between Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Broadcast/Multicast Control (BMC) is proposed to be kept as it is now, but in order to support MBMS services a new protocol layer is proposed to be added above the PDCP layer. In this contribution this new layer is named as a Multicast Broadcast Multimedia Control layer (MBMC). The role of this layer would be to control and support the MBMS data/signalling transfer inside and through RAN, based on configuration information received from L3/RRC.

The possibility to include MBMS capability to the BMC layer does sound attractive due to differences on the system architectural, service and the functionallites involved. The view that the MBMS capability should be seen as an independent functionality, without any links nor restrictions set by the cell broadcast concept, justified even more the proposal to have a new protocol layer for MBMS. 

2.2.1.1  Control plane

The MBMS related signalling information could be divided into two categories:

· Subscriber related MBMS control information 

· Service related MBMS control information 

The subscriber related MBMS control information are needed to identify the UEs/subscribers and the services which the latter are entitle to. Normally this kind of information is always generated at higher layers and stored at the network inside elements like HLR, SGSN or/and MSC/VLR, which are part of CN.
In MBMS, in hot spot scenarions with or without time critical "joining", the number of required point-to-point MBMS-related signalling connections might reach the maximum cell capacity and as a result not all subscribers might be able to communicate with the NW on time and as a result not receive MBMS content. In this contribution the transmission of subscriber related MBMS control information is proposed to happen through common control channel, which provides to the UEs the same kind of transmission pipe to CN as for example the already introduced RRC connection requests

In order to support such a new capability, a SAP next to the General Control (GC), Notification (Nt) and Dedicated Control (DC) SAPs has been introduced. In this paper a new SAP is called as a Connectionless Control (CC).  This SAP is used when the idle, Cell-PCH, URA-PCH mode UEs wish to send some signalling to the NW, e.g. want to perform MBMS joining (the UEs, which are either in Cell-DCH state or Cell-FACH state can use SRB3 for transmission of the pre-mentioned information)

For the transmission of the service related MBMS control information over the Iu interface three different options can be considered 

· First solution is to use the services of the RANAP functionality, which means that from RANAP the received control information is submitted to the RRC and if it is needed further to the MBMC layer. 

· Second solution could be to enhance Iu UP protocol to cover also the MBMS data transmission, in which case the main part of the service related control information can be used and stored at MBMC layer

· The third alternative could be the combination of the previous two options, the way that all control information, which is provided e.g. upon MBMS RAB assignment procedure is carried out by using RANAP and all service related information, which is needed between MBMS RAB assignment and release are carry out by using the enhanced Iu UP protocol and therefore both RRC and MBMC could act as a termination point to the service related MBMS data. 

Even though all issues, which concern e.g. RANAP / Iu UP protocol or even Iu –interface itself cannot be considered in this meeting, some working assumptions can still be made regarding the termination of the control information and therefore the discussion about the third alternative is proposed to be initiated.

The architectural proposals for transmission of the control information inside the UTRAN are introduced in section 2.2.2.

2.2.1.2 User plane

On the U-plane the functions provided by MBMC, PDCP, RLC, MAC and L1 are needed to be identified. From the MBMC layer, the MBMS data are submitted through SAPs which are assigned based on services (i.e. no per receiving UE separately). If each SAP (and the entities in the lower layers like PDCP/RLC) is static or semi-permanent (e.g. configured to support certain QoS requirements, header compression algorithm) is an issue which has be decide later, when the main characteristics of the MBMS RABs are more clear.  

Figure 1 presents the proposed protocol architecture for Radio Interface protocol 
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Figure 1: Radio Interface protocol architecture

2.2.2 Example of the UTRAN's MAC architecture
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Even though only the UTRAN side of the proposed architecture is presented in this example, the equivalent model for the UE is not expected to differ with regards to the MBMS point of view.

Figure 2: MAC architecture at UTRAN side

In order to support MBMS data and control information transmission in UTRAN some new logical channels are proposed in this example:

· MBMS Common Control Channel (mCCCH): Available for transmission of UL/DL multicast subscriber related control information (e.g MBMS joining messages and their corresponding ACKS if needed), which are not handled at RAN and therefore forwarded to NAS. The use of this channel does not require (establishment of existing) an RRC connection and therefore it is available also to UEs which are in RRC IDLE mode. 

· Control MBMS Common Traffic Channel (C-mCTCH):  This DL channel is assigned for the transmission of multicast service related control and notification information. Through this logical channel the upper layer can also give to the MAC layer the control information, which is needed to support MBMS scheduling. 

· User MBMS Common Traffic Channel (U-mCTCH): This DL channel is used for the transmission of MBMS data. 

Note: In this example the MBMS control channel (C-mCTCH) and user plane channel (U-mCTCH) are presented as separate channels, the need for the separation can be further evaluated.

For the transmission of the MBMS data and data related control information between the MAC and L1 the following new transport channels are proposed:

· MBMS Forward Access Channel (mFACH): This DL channel is proposed to be used for transmission of MBMS session related control messages as well as MBMS data. It should be noted that this channel should not be available for other purposes such as RRC Connection setup messages  (therefore it shall not be taken into account by the UE, when the response channel for first service requests is calculated).

· MBMS Random Access Channel (mRACH): This UL channel, which could also be RACH, is reserved for the transmission of MBMS subscriber related control information (like joining, tracking etc). 

3. Proposal

The architecture proposed in this contribution has the distinctive characteristic of supporting MBMS reception in Idle mode and it is presented in this meeting as a potential RAN architecture for MBMS. It is expected that further discussions might be needed and SA2 could be liased if it found necessary.
