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1. Introduction

At RAN3#56 Vodafone brought a discussion paper on the subject of MBMS and eHSPA. Since then limited progress has been made in this area due to lack of time and prioritisation of other areas of work under RAN3 responsibility. 

Only limited progress has been made in this area with respect to the User Plane:

1) IP Multicast is recommended for usage
With respect to any Architecture 2 implementation, it is recommended that to overcome the establishment of many MBMS Iu User Plane to many more “RNCs” i.e. the eHSPA NodeBs, IP Multicast is implemented for reasons of transport delivery efficiencies. 

Furthermore it is recommended that the originating point in the distribution of content via IP Multicast be the GGSN. 
However, no significant progress has been made on many other topics, particularly the MBMS control plane bearing in mind the preferred eHSPA architecture. 

This paper attempts to summarise the key Control Plane issues, present the Vodafone position here and finally present several proposals for future progress. 
2. Discussion
2.1 Architecture Options

Incorporating the eHSPA recommended flat architecture and trying to implement R6 MBMS implies soft combining, and as importantly, soft-combining across NB+ boundaries. This can be performed/controlled by:

· utilising a master (legacy) RNC or master NB+, and the usage of the Iur interface towards the “slave” NB+s 

· utilising a master (legacy) RNC or master NB+, and the usage of the Iub interface towards the “slave” NB+s

· in terms of which interface is the easiest to adapt for this architecture, it may be best to use the Iur, as it already has an information exchange procedure between RNCs that could be re-used.
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2.2 Soft Combining
No signalling between NB+s or, permitting only intra-NB+ soft combining will result realistically in only a static implementation of MBMS with respect to the PTP or PTM utilisation in each cell.
Neighbour cell soft combining information needs to be provided on each cell’s MCCH as per R6 MBMS. This will require cell information of cells that are not belonging to that NB+ to be made available. 

To permit inter-NB+ macro diversity and to perform the PTP/PTM decision making process in both one cell and any impacted neighbour cell, only a “master” element above the NB+ can perform this function. Therefore:

· The master element will be aware of all the NB+s (i.e. their cells) within the MBMS SA it belongs to.

· The master element must be aware of the level of interest in all the cells in the MBMS SA over which it is the “master”. 

· the MBMS Notification will still take place following the reception of an MBMS Session Start in each NB+. If counting is performed as part of the notification, the results of this will be transported to the across the Iur interface to the master node.
· the master node will then signal each corresponding NB+ the relevant PTP/PTM decision for each cell bearing in mind that it may decide to put some cells in PTM even if they are not individually carrying enough users to warrant PTM. 
· If subsequent MBMS counting operations are performed during the lifetime of that MBMS session, this signalling mechanism is repeated.
· Scheduling remains FFS. 
2.3 MBMS Session Start

If the MBMS Session Start message is sent from the CN to all NB+s, then some issues will arise. 
MBMS Session Start:

· Should all slave NB+s receive MBMS Session Start? 
· Should MBMS Session Start be sent only to the master element which then propagates the message to all NB+s in the indicated MBMS SA? 
MBMS Session Start Response/Failure:

· If NB+ receives MBMS Session Start from the CN does it send the MBMS Session Start Response/Failure to the CN with a copy to the master element? Or just to the master element? 
· In the case that the master element collects all responses from the NB+s, how should it signal the CN if several NB+s cannot fulfil the MBMS Session Start request? (Node B should indicate to master element if there are no resources available for MBMS).
· If an NB+ cannot fulfil the MBMS Session Start message then the master element must be aware of this situation as this will impact the ability to involve that NB+ for soft combining purposes.

· See section on MBMS RRM below.

In “a nutshell”, whether the NB+ responds to session start up towards SGSN or not depends on whether the Node B needs the user plane to be setup from CN or not. If it does not, and it relies on user plane coming from legacy RNC, then the way the session start to UP setup handling is done will be different.

2.4 MBMS Radio Bearers
If a master element is required to perform inter NB+ macro diversity, knowledge of MBMS bearers across NB+s will be required i.e. neighbour cells also, and so this function of signalling the MBMS Radio Bearers – or at least the relevant information – rests with the master element.

· RB configurations will require related signalling of MBMS Radio Bearer configuration, both for PTP and PTM across all of its slave NB+s from the master element for the duration of that MBMS Service, in that MBMS SA. 

· This should not be too complex for the MBMSFN implementation.

· Signal relevant Neighbour Cell information accordingly to each NB+ where the NB+’s cell is involved in the MBMS session. 

· OVSF codes will be required to be reserved in “slave” NB+s i.e. those for MBMS and non-MBMS services. 
· Details of MICH operation are FFS as how and when MCCH changes – as determined by the master element - remains to be resolved. 
2.5 RRC and MBMS in eHSPA

NOTE: It remains for discussion as to the full impacts upon the RRC due to the utilisation of a legacy element that oversees macro-diversity for MBMS as this will directly impact the implementation of MTCH, MCCH, MSCH. 

· in order to configure the aforementioned logical channels, should the RRC split be into two parts: 
· non-MBMS RRC signalling (terminating in the NB+) and MBMS RRC signalling (terminating in the master element)
or

· both non-MBMS RRC signalling and MBMS RRC signalling are terminated in the NB+

· in the latter case, the master element may need only to provide the relevant information to the impacted slave NB+ via the Iur such that the NB+ can thereafter manage the MTCH, MCCH and MSCH. Therefore, these logical channels would remain under the full control of the NB+, no splitting of RRC would take place even if all relevant MBMS information would be provided by the master element.
· If master element provides NB+ with all relevant information w.r.t. the MTCH, MCCH, MSCH, then the FACH & S-CCPCH may not be impacted. 
2.6 RRM for MBMS

The master – slave configuration suggested in this document to make MBMS work in this architecture leaves the question of RRM very much open:

· As RRM is no longer self-contained in an orthodox RNC – but split into component NB+s parts – the master element will not be up to date with the RRM situation of its slave NB+s.

· Should procedures be introduced across the Iur to ensure that the master element is always aware as to whether its slave NB+s can participate in an MBMS session? 
· This is applicable to both the beginning and duration of an MBMS session ( due to subsequent mobility).

· Similar discussions on this topic in the past have shown that this idea is not agreeable.

· Should it be recommended that a fixed and static amount of Radio Resources be set aside in each NB+, thereby permitting the master element to be able to calculate what resources are available for MBMS at all times?

· How should the NB+ respond to an MBMS Session Start message if it does not have the resources to fulfil the request? Reply with MBMS Session Start Failure to the CN and/or the master element? (similar to questions above on MBMS Session Start?
2.7 Impacts on RNSAP

It is too early to gauge the impact upon RNSAP, but  assuming the master-slave concept is agreed and the Iur is chosen as intermediary interface – as there are quite a number of open issues above that need to be clarified. 
Potentially procedures will be required to fulfil the following:
· MBMS Session Start, Response Failure messages
· The signalling of a counting indication to be provided from NB+ to master element as part of PTP/PTM decision making. 

· The signalling of the channel type indication and the frequency convergence information to be provided from master element to Node B.
· PTM RB Information and ALSO relevant Neighbour Cell Information to permit soft  combining.

· More..
2.8 Impacts on MBMS Physical Layer

There are no foreseen impacts upon the Physical Layer with respect to MBMS, apart from the aforementioned MICH. 
3. Proposals
The following proposals are made:

1) Any R8 eHSPA solution for MBMS shall endeavour to find permit inter-NB+ macro diversity combining. 

2) To perform inter-NB+ macro diversity combining in a co-ordinated fashion, a legacy RNC is re-used or a designated “master” NB+ is used which will perform this function as per R6 MBSM in R99 Architecture.

3) From this master element – legacy RNC or master NB+ - the Iur interface is used towards the “slave” NB+s.
4) It is agreed that where MBMS is implemented in an eHSPA deployment, pre-defined % of resources are allocated to MBMS in each NB+ under the “control” of a master element.
5) Conclusions are reached on several of the topics highlighted above.
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