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1. Introduction

Release 7 studies on HSPA+ Architecture – i.e. the “flat architecture” with the RNC & NodeB merged – were not completed and thus several subjects remain to be resolved for R8. 
MBMS was identified as one of the study areas and this paper attempts to go further than the control plane issues identified in contribution R3-071055 presented during RAN3#56 in Kobe. However this paper does not discuss the architectural requirements for handling the user plane with a “flat” architecture.
2. MBMS CP Issues agreed in TR 25.999 
MBMS Control Plane Issues: 

· Using Architecture 2, co-ordination of dynamic soft combining provision on an “inter”-NodeB level seems only to be possible if MTCH configuration and scheduling is configured in a static fashion (i.e. always PTM) across all Node Bs. New procedures might be needed to enable this full dynamic provision of soft combining at inter-NodeB level.
· Note that whilst soft combining between cells is not essential for MBMS to work, it is seen as beneficial for radio efficiency reasons and thus dynamic MCCH & MTCH configuration updates in neighbouring Node Bs would be required. 

Note however, co-ordination and provision of soft combining area on an “intra”-NodeB level remains possible using Architecture 2.

3. PTM/PTP Management in eHSPA 
3.1 Background
Soft combining is an important feature of R6 MBMS and ensures that the MBMS throughput vs. coverage can be maximised at the cell edge. This can be both intra-Node B and inter-Node B/intra-RNC soft combining
It should also be remembered that the PTP ( PTM decision making process was one of the more complicated aspects of R6 MBMS and brought about several process e.g. Counting, signalling of Neighbour Cell information etc which whilst not straightforward help ensure that additional resources savings can be made i.e. the PTP vs PTM question. 

In any implementation of MBMS in eHSPA the Operator will have to decide how to manage the PTM resource.

3.2 Static PTM Usage Preference 
The chosen eHSPA flat architecture in itself does not prevent soft combining from being employed, and in the intra-Node B+ case it can be handled in the same way as in the legacy architecture. However as a NodeB+ is not expected to have any “umbrella” RNC-like element present, the only feasible implementation of inter-Node B+ soft combining for MBMS – without signalling additions - is in a static fashion.

If the implementation choice is that it be statically configured in a pre-defined number of cells with the most popular services at that point in time then no co-ordination of PTP/PTM (that is described below) signalling is required.

3.3 Dynamic PTM Usage Preference
3.3.1 Relocation to legacy RNC? 

Proposal: Provision of dynamic PTP ( PTM usage via the “CS Services in Dedicated Carrier” solution i.e. SRNS Relocation to legacy architecture – is not considered practical whatsoever due to e.g. event-driven MBMS services one could expect a large number of simultaneous SRNS Relocations for interested users at MBMS session start
3.3.2 Legacy RNC or “Master NodeB+”

PTP vs PTM usage implies counting and gauging subscriber interest and it is highly likely that neighbour cells of the neighbour NodeB+s are impacted as in Release 6 MBMS the RNC could do the co-ordination of the soft combining configuration in selected cells and Node Bs in a dynamic manner. However in order to perform inter-Node B soft combining with the “flat” architecture, there would need to be some co-ordination between the Node B+s for a dynamic configuration of soft combining to work. 
Co-ordination of PTM resource over several NodeB+s in the MBMS SA - even if interest at cell level does not exceeds the PTP/PTM threshold. Inter-NodeB+ signalling would be required. 

Inter NodeB+ signalling for the purposes of MBMS can still be performed by the MBMS RRC functionality. The question really is as to the placement of this functionality, and the interface which should be used to transfer the necessary signalling information to different Node Bs. There seem to be two simple options:

· MBMS RRC functionality sits in the NodeB+ (s) and provides the “umbrella” management of all cells within an area within the MBMS SA, in terms of the control the use of PTM/PTP and the configuration of soft combining for an x-number of NodeB+s. The signalling interface between “master” Node B+ and “slave” Node B+s would need to be discussed, but Iur may seem most logical.
· (Re)Integrate a legacy RNC and place the MBMS RRC functionality in this RNC, to resume control of this feature similar to R6, where signalling is handled via Iur or Iub between these NodeB+s and this legacy RNC. 
The decision about whether the MBMS RRRC entity in the legacy RNC or in the Node B+ is probably more of a question as to how the user plane architecture looks, i.e. whether it is IP multicast, or whether it is GTP-based. IP multicast directly with Iu to a Node B+ would mean that at least for “enhanced broadcast”, every narrowband link has to be provisioned with the MBMS service even if not needed. The legacy RNC architecture would mitigate this..

3.3.3 Legacy RNC / “Master” NodeB+ Functional Split
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Figure 1: Full MBMS RRC functional split with eHSPA architecture

List of functions 

· MBMS specific RRC will remain in the legacy RNC or be located in the “master NodeB+”.

· MICH, MCCH, and MTCH radio bearer establishment handled by eHSPA Node B (MCCH terminates here)

· MICH, MCCH, and MTCH physical channel configuration handled by legacy RNC / Master NodeB+.

· Optional: MBMS user plane scheduling timing information (depending on what is agreed for the user plane handling) 
· FACH co-ordination: It would be difficult to map the MCCH FACH onto the R99 FACH, because this would need co-ordination with the MAC-c in the eHSPA Node B. This would not be a problem for MTCH and MSCH as they are never mapped onto the R99 FACH.

· Counting i.e. paging procedures, probability factor and monitoring of paging responses remains the responsibility of the NodeB+.

· Result of “per-service counting” could be signalled to the MBMS RRC entity from the NodeB+ following MBMS Session Start or at periodic intervals during the lifetime of an MBMS Service.

· As in every cell PTP (PTM decision depends not only upon interested users in a single cell , e.g. “Interested users > Threshold X”, but those in neighbours cells – thus ALL PTP (  PTM decisions are made by the MBMS RRC entity. 

· MBMS RRC entity then signals the PTP ( PTM decision on a per service basis to all NodeB+s under its control which are in the MBMS SA. 

· No Changes to the Physical Layer for MBMS. 

· MBMS PDCP/RLC/MAC-m (at least for MTCH): could be in eHSPA Node B (again pending scheduling timing solution, and whether it seems logical not to use Iub from MBMS RRC entity to Node B+). It is assumed that L2 radio bearer information could be hard-coded according to bearers in TS34.108) with following functions: 

· Header compression 

· RLC 

· Scheduling decisions – albeit that for services to be “soft combined” some scheduling information could be received from RRC in legacy RNC 

· MSCH (if used) could be terminated by the eHSPA Node B directly assuming it has all of the needed scheduling information

3 Proposal

It is likely that a full decision cannot be made on the placement of the MBMS RRC until there is a good understanding of the MBMS user plane architecture with the flat architecture, However it is proposed that the proposed functional split in this document is considered when discussing how to manage the user plane and the level of  synchronisation required for the soft combining between Node Bs,  
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