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Introduction

The Chapter 5.2 in TS25.346 defines the protocol structure of the MBMS. The Figure 1, in Section 5.1, illustrates the MBMS user plane stack architecture between UE and CRNC. In the Figure 1, PDCP, RLC and MAC are terminated between CRNC and UE and the physical layer between UE and Node B.

When considering the protocol functions and especially functions PDCP, following questions will raise: How PDCP, currently always implemented in SRNC, for RB is now moved to CRNC? How many PDCP and RLC entities exist in CRNC for one service in ptm case? How the change between the ptm and ptp (and vice versa) is carried out from PDCP/RLC point of view? One could consider that there is one PDCP and RLC for service or one PDCP and RLC for each cell using ptm transmission. 

In this contribution we discuss the protocol stack of ptm and also the case where one cell uses ptm and other cell uses ptp transmission based on Rel5 protocol stack under same RNC as currently assumed.

Discussion

It is currently defined that one MBMS Iu bearer is established per MBMS service at MBMS Session Start or when the RNC needs to send data on the radio interface due to the presence of UEs. In case that ptm transmission is used the MBMS Iu bearer is established to CRNC of the cells. If the ptp transmission is used the MBMS Iu bearer must be also be established in SRNC, and in most common case the CRNC and SRNC are physically the same RNC. 

For ptp case, based on current assumptions the protocol structure would have one PDCP and RLC for each RB and one RB is allocated for each UE receiving ptp transmission in the cell. It is assumed that the ptp RB is established by existing but enhanced Radio Bearer Establishment Procedure on DCCH. 

In the ptm case the establishment of the PDCP and RLC is unclear. One could consider that there exist one PDCP and RLC entities per cell using ptm or one PDCP and RLC per service, or even one PDCP per service but one RLC per cell. 

One could also wonder which protocol layers must be re-established in the UE when UE moves from one cell to another both cells are using ptm transmission or when another cell is using ptm and another cell using ptp or vice versa. Same question rises if the transmission mode in the cell is changed from ptp to ptm or vice versa in the cell. 

It has already been specified that in UTRAN and in UE there exist MAC-m, which is in UTRAN responsible of mapping MCCH and MTCH to appropriate transport channels. Therefore it is clear that MAC-m is cell specific, and thus when UE is moving between cells the MAC-m is reconfigured. 

It seems natural that the RLC layer is re-established during ptm to ptp channel switching (UM mode changed to AM e.g.). To support cell specific RLC PDU and TB size it seems logical that cell has own RLC layer in ptm case. This would mean that RLC would not support any duplication detection, which would be beneficial in cell changes and channel type switching. 

The re-establishment requirement seems also to imply to PDCP layer, especially when UE moves from cell using ptm to cell using ptp as the RFC 3095 U-mode would be switched off and UE dedicated PDPC header compression context would be configured based on supported ROHC profiles of the UE. Naturally the parameterisation of the RFC 3095 U-mode could differ between different cells and thus the PDCP would also be cell specific in ptm cells.

Therefore, it seems clear that current protocol architecture would mean that all radio layers are cell specific and must be always reconfigured in UE when cell changes. Also in change ptm to ptp and vice versa the service access point to the NAS layers would change inside UE. 

When analysing this further we identified following service specific protocol functions, needed in both UTRAN and UE side:

· Storage of Multicast and Broadcast Data.

The Multicast Broadcast data received over the Iu interface. This function in RNC performs also high layer numbering of the MBMS data for duplication detection. 

· Traffic volume monitoring and radio resource request for MBMS.

At the UTRAN side, the function monitors the required transmission rate and informs it to RRC

· Scheduling of MBMS transmissions.

The higher layer scheduling of the MBMS transmission ensures that data from one MBMS session is transmitted time aligned in each cell utilizing ptm channel. This function also provides the data also to the ptp RBs. Thus it multiplies the data to cell specific ptm RB and UE specific ptp RBs. 

· Delivery of MBMS data to upper layer (NAS).

This functions delivers the received MBMS data to upper layer (NAS) in the UE. It also performs high layer duplication detection.

Therefore it is proposed to discuss the possibility to introduce new MBMS service specific protocol layer e.g. Multimedia Broadcast Multicast Control (MBMC) in RNC and in the UE above PDCP. This new protocol layer would be established in RNC when MBMS session starts and in the UE when UE receives MBMS notification. It would provide single service point for NAS layers of the UE. 

Proposal

It is proposed that Chapter 5.2. is enhanced as follows.

5.2 Protocol structure 

5.2.1
MBMS User Plane Protocol Stack Architecture
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Figure 2: Protocol Stack MBMS user plane transmission
Figure 1 illustrates the protocol termination for MBMS user plane transmission. There exists one MBMC protocol entity per MBMS service in RNC. The MBMC provides following functions in UTRAN and in UE
· Storage of Multicast and Broadcast Data.

The MBMC stores the Multicast Broadcast data received over the Iu interface. This function in RNC performs high layer numbering of the MBMS data for duplication detection. 

· Traffic volume monitoring and radio resource request for MBMS.

At the UTRAN side, the MBMC monitors the required transmission rate and informs it to RRC

· Scheduling of MBMS transmissions.

The MBMC performs the higher layer scheduling of the MBMS transmission so that data from one MBMS session is transmitted time aligned in each cell utilizing ptm channel. The MBMC provides the data also to the ptp RBs Thus it multiplies the data to cell specific ptm RB and UE specific ptp RBs. 

· Delivery of MBMS data to upper layer (NAS).

This functions delivers the received MBMS data to upper layer (NAS) in the UE. It also performs high layer duplication detection.

In ptp case the rel5 ptp protocols are utilized under MBMC. 
There exist one RLC and PDCP entity per MBMS service per cell utilizing ptm transmission. 
PDCP sub-layer performs header compression/decompression for the MBMS traffic. 
PDCP sub-layer may operate with RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.
There exist one MAC entity per cell utilizing MBMS transmission.

5.2.2
MBMS Control Plane Protocol Stack Architecture
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Figure 2. Protocol Stack for ptm Control Plane
Figure 2 illustrates the protocol termination for MBMS ptm control plane. The MBMS ptm control plane shares the same MAC entity with ptm user plane and there exist one RLC entity per cell utilizing MBMS control plane transmission. 
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