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1. Introduction

This contributions is discussing MBMS protocol stack which should be considered as part of the MBMS architecture discussions. Protocol stack approaches for both user and control plane are presented.  

The following functions are assumed to be required for supporting MBMS in UTRAN: 

· Reception of MBMS data via Iu interface 

· Mapping of the MBMS context to the MBMS data flow coming via Iu interface 

· Support of MBMS data transmission on multicast mode

· Support of MBMS data transmission on broadcast mode

· Switching between the p-t-p and p-t-m connections on user plane 

· Coping of MBMS data, in case of simultaneous p-t-p and p-t-m connections

Only the case where SRNC acts as a CRNC has been considered. In addition, it has been assumed that the handling of the above mentioned MBMS functionalities is taking place at the PDCP sub-layer 2 level.
2. Discussion

2.1 Protocol stack: User Plane

In Rel-99/4/5, PDCP is based on the principle of "one RAB/RB pair". Due to the MBMS nature and required change between p-t-p to p-t-m links, this principle cannot be maintained and to this extend, this is a challenge the protocol stack for MBMS has to address.

For example, consider that a service starts with p-t-p connections and then changes to p-t-m. This would imply that the multiple UE PDCP contexts (a single RAB mapped on multiple RBs) will have to be "combined" into one MBMS PDCP context (single RAB and RB). 
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Enhancement of PDCP: One approach is to address the above issue in PDCP sub-layer 2 by enhancing it. Figure 1 presents the proposed protocol stack.

Figure 1: Enhancement the PDCP layer
As it can be changed the existing protocol layer structure is kept, while no new link between the Iu interface and PDCP layer is introduced.

Yet, the PDCP principle of the "one RAB/RB pair" will have to change and modified according to the MBMS requirements (the PDCP entity will have to be assigned per service in the p-t-m case, while following a connection type change, in the case of p-t-p, it will have to recognise multiple MBMS RBs assigned for different UEs).

In addition, a new route through PDCP/RLC/ MAC-c must be introduced in the case of p-t-m MBMS (in Rel-99/4/5 all data handled in PDCP layer are routed through RLC to the MAC-d).

Thus, keeping the current layer structure defined in Rel-99/4/5, the main challenge is how to integrate the new functions that are needed for MBMS, without touching any backward compatibility issues. In addition, the support of channel type selection may introduce on PDCP layer extra complexity which may lead to the system supporting 2 kinds of p-t-p connections, the existing Rel-99 and a new one for Rel-6 MBMS p-t-p.
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lternative approach: would be, not to touch the Rel-99 PDCP " one RAB/RB pair" principle and instead to add a new sub-layer-2 next to PDCP, for the handling of the MBMS-related functionalities (figure 2).

Figure 2: Introduction of a new Multicast Broadcast Multimedia Control sub-layer 2 

In this way no changes are required to be made on PDCP layer. 

However, a new route through PDCP/RLC/ MAC-c must be introduced in a case of p-t-m.

Overall, no backwards compatibility issues are introduced with this approach since we have a new protocol layer.

2.2 Protocol Stack: Control Plane
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The control plane protocol stack considered in this section is the same with the one in Rel-99/4/5 e.g. for DCCHs. 

Figure 3: The protocol stack for control plane
Thus, the same protocol stack is used in Rel-99/4/5 although some changes are expected to be required between RLC and MAC in order to support p-t-m connections.

3. Proposal

It is proposed that the protocol stack alternatives be considered as part of the UTRAN MBMS architectural discussions.
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