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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.

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. 

For the ptm case the establishment of the PDCP and RLC was clarified in RAN WG2 #39, as there can exist one RLC entity per MBMS service per cell and one PDCP per MBMS service per cell or cell group. Protocol layers that UE must be re-established when it moves from one cell to another when both cells are utilizing ptm transmission are always MAC, RLC. The requirement of re-establishment of the PDCP depends on are two cells sharing the same PDCP entity in CRNC, i.e. belong both cells to same cell group.  

When source cell is using ptm and target cell using ptp or vice versa the UE must re-establish all protocol layers; MAC, RLC and PDCP. In this case the service access point to the NAS layers would change inside UE as in ptm cell to ptm cell change case when two cells are not sharing same PDCP entity. 

However, when analysing the protocol stack further one can identify following service specific protocol functions, needed in especially in UTRAN side but also in UE side:

· Storage of Multicast and Broadcast Data.

The Multicast Broadcast data received over the Iu interface. This function in RNC could utilize also high layer numbering of the MBMS data for duplication detection, (if necessary). 

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

Based on discussion above we feel that these functions cannot be implemented in MAC, RLC nor the PDCP as they might be re-established between cell change or channel selection. 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 2 illustrates the protocol termination for MTCH in 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 may perform 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 may perform high layer duplication detection.

In ptp case the rel5 ptp protocols are utilized under MBMC. 
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.
In the UTRAN side, there is one PDCP entity per cell supporting MBMS or MBMS Cell Group for each MBMS service in each RNS. The shared PDCP entity in the UTRAN duplicates all PDCP PDUs to every RLC entity for every cell belonging to one MBMS Cell Group.
In the UTRAN, there is one RLC entity for each MBMS service in each cell and one MAC entity for each cell.

In the UE side, there is one PDCP and RLC entity for each MBMS service in each UE. In each UE there is also one MAC entity.


5.2.2
MBMS Control Plane Protocol Stack Architecture


[image: image3.wmf] 

UE

 

Node B

 

RRC

 

PHY

 

PHY

 

MAC

 

Controlling

 

RNC

 

MAC

 

RLC

 

RRC

 

RLC

 


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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