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1
Introduction
This document is considering the impacts to Iur connections introduced due to the MBMS support. The differences of the MBMS solution options on the impacts are also identified.
2
Discussion
In the evolved HSPA architecture the neighboring base stations are connected to each other with Iur. In unicast support the number of the Iur connections for a NodeB+ is rather limited as it is used towards the closest neighbors, which are used for handovers and for the anchoring case.
In MBMS support the intention is to use the Iur for different procedures, depending on the solution option and on the combining method used on the air interface. 
2.1 Selective/Soft combining

In the Improved GGSN solution the NodeB+ shall have the Iur connection to the neighboring NodeB+s, which are controlling cells indicated in the current cell as part of the selective/soft combining area, i.e. the NodeB+ may have Iur connection only to the subset of  all the NodeB+s controlling cells part of the selective/soft combining area. 
These Iur connections are used to exchange the counting and possibly transmission mode information between the neighbors as well as to provide the necessary parameters for Neighbor cell PtM RB Information to be transmitted on MCCH of the neighbor cell. The procedures to exchange the information between the neighboring NodeB+s are described in [1], sections 6.2.3.1.5 and 6.2.3.1.7.

The impacts to the Iur connections are considered to be reasonable, because the number of NodeB+s to which one NodeB+ needs to have the Iur connections would be on similar level or less as what is currently required due to unicast service support.

Conclusion: In case of MBMS support based on Improved GGSN solution together with selective and soft combining the number of Iur connections required in one NodeB+ is assumed to be on the same level or less as in case of unicast service support.

In Centric MBMS architecture proposal the RB configurations for each cell part of the combining area are generated by a Master-NB+. The combing area is in a typical case larger than the group of the neighboring cells which would be used for selective or soft combining in a cell controlled by the Master-NB+. It should be also noted that the Master-NB+ shall control all the overlapping combining areas, which increases even more the number of Iur connections to be maintained in the NodeB+ acting as the Master-NB+ for MBMS.
Based on the procedure description in [1], section 6.2.3.2.3.3 the Master-NB+ is delivering on Iur connections the RB configuration parameters to each NodeB+ controlling cells part of the used combining area. The signaling load during this parameter delivery can be assumed to be on rather similar level as in case of MCCH INFORMATION TRANSFER in the Improved GGSN approach, but the number of Iur connections is clearly higher as all the NodeB+s of the combining area are reached by one single NodeB+. Additionally the all NodeB+s will report the recommended transmission mode to the NodeB+ acting as a Master-NB+. The temporary signaling load generated by these reports arriving rather same time in the Master-NB+ may require also some extra processing capacity. Finally the Master-NB+ shall confirm the transmission mode and provide the MBMS neighboring cell RB parameters to all the NodeB+s acting as Slave-NB+.
Conclusions: Compared to the typical unicast service support with the evolved HSPA architecture the Centric MBMS architecture proposal requires clearly higher number of Iur connections to be maintained by the NodeB+ acting as the Master-NB+. The Master-NB+ has to have the Iur connection to each NodeB+ which is controlling cells part of a combining area controlled by the Master-NB+.
2.2 MBSFN support

The MBSFN mode requires that the control plane transmission on radio interface should be synchronized as the user plane transmission. For the Improved GGSN approach the MCCH synchronization for MBSFN operation has been discussed in section 6.2.3.1.6 in [1].  Due to the tight synchronization requirements between the NB+s part of the MBSFN area the current proposal in [1] is to have a NB+ acting as the MBSFN controlling entity. In this case the NB+ defining the MCCH content and the time stamp for the MCCH synchronization is required to have the Iur connection to the NB+s part of the MBSFN area. The impact for the Iur connections would be similar to the ones identified already for the Centric MBMS architecture proposal in case of selective and soft combining.
The MBSFN support in the Centric MBMS architecture is at the moment identified as an open issue, so the impacts to Iur connections cannot be evaluated, but it is assumed that the impacts would be on the similar level as for the Improved GGSN approach in MBSFN mode identified above.
Conclusions: The MBSFN support will require due to the tight synchronized control plane across the MBSFN area a NB+ to control the MCCH transmission and radio parameter configuration. However as the MBSFN operation is done on a dedicated carrier it is rather likely realized based on a standalone system in which case the higher number of the Iur connections could be taken into account in the implementation.
2.3 Addressing issues
During the RAN3 adhoc in June 2008 it was asked to be clarified whether there would be any limitations in the maximum size of the MBSFN cluster due to addressing or connectivity aspects.  Based on the current understanding the range of the addressing related to SCCP or the range of RNC Ids is not limiting the maximum size of the MBSFN area. The RNC Id range was extended as part of the HSPA evolution work to be up to 65k values. The Iu connections towards the NB+s are also based on SCCP, so assuming there are no addressing issues in connecting large number of NB+s to the core network the high number of Iur connections between the NB+s should not be an issue from SCCP addressing  range.
3
Conclusions and Proposal

The number of Iur connections required to support different combining methods in the proposed evolved HSPA MBMS architecture have been discussed. 
The conclusions are:
For Improved GGSN option the selective and soft combing will not require higher number of Iur connections per NodeB+ than the current unicast service support in evolved HSPA architecture. For the Centric MBMS Architecture proposal the NodeB+ acting as the Master-NB+ shall support Iur connections towards the NodeB+s part of any overlapping combining areas. This should be taken into account when considering the NodeB+ implementation aspects.
For the MBSFN mode a NodeB+ may act as a MBSFN controlling NodeB+ to ensure in the radio interface the support for tight synchronization requirement in all scenarios. The number of Iur connections to be supported by a NodeB+ will depend on the size of the MBSFN area. 

The limitations in the Iur connections are considered more as an implementation aspect. The maximum range in the specifications e.g. for SCCP addressing or for RNC ids is not considered to be a limiting factor.

It is proposed that the open issue identified currently in section 6.2.3.1.6.1 is closed and as the clarifying text is included:

The controlling NB+ shall have the Iur connection to each NB+ controlling a cell part of the MBSFN cluster. There may be some limitations in the MBSFN cluster size due to the NB+ implementations.
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