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1.
Introduction
One of the central premises of EUL is to move the scheduling to the Node B, so as to speed up rate-control and thus reduce the margin that needs to be taken in order to ensure that cell ROT limits and Node B processing power are not exceeded. This however implies that RRM will need to be distributed among Node Bs rather than centrally managed by RNCs. In this document we are making an initial review of the potential roles of the RNC in coordinating RRM for EUL.

2.
Background
Definitions

· E-DCH serving cell: cell with the best forward link (same as for HSDPA).
· E-DCH neighboring cell: cell in the active set other than the serving E-DCH cell.
Scheduling schemes

At their last meeting, RAN1 considered adopting the following set of rate-control schemes:

· Dedicated absolute rate-control from the serving Node B.

· Dedicated relative rate-control from the serving Node B.

· Common relative rate-control from non-serving Node Bs in the active set (still under discussion).

3.
Discussion
Node Bs will need to manage both the inherent limit in the acceptable interference level (ROT – Rise Over Thermal) and their available hardware processing power. 

ROT management

Interference is emanating from all UEs that are active in the system. UEs in CELL_DCH even generate interference when they are not transmitting any data, because of their continuous pilot. Node Bs will have pretty good control of E-DCH transmissions from UEs they serve. They will however also be subjected to the interference from a number of E-DCH UEs controlled by neighboring base-stations, as well as from legacy DCH UEs, over which they will, at best, have tenuous control.

In order to be able to perform appropriate rate allocation to the UEs they serve, Node Bs need to have some idea of how much external interference they will be subjected to.  The common rate-control scheme being discussed in RAN1 would provide some short-term control over E-DCH UEs in neighboring cells. But this tool does not help with legacy UEs and even for E-DCH UEs would only provide a short-term solution, as the rate of these UEs is ultimately controlled by another Node B. It is therefore critical that the RNC act as an arbitrator, adjusting the fraction of the ROT limit that each Node B is allowed to apportion among the UEs it serves. 

In order for the RNC to do a proper job, it is critical that Node Bs report the amount of interference they are observing and how this interference is split between UEs whose transmissions they control and the rest. This would help to determine whether the ROT allocation is sustainable or not.
Processing power
In an effort to reduce the cost of upgrading to Rel-6, it is quite likely that early networks will have pretty strict limitations in their processing capabilities. Therefore, similarly to the need to limit the ROT experienced by Node Bs it will be equally important to limit the amount of processing they need to perform. 

Each Node B will need to perform some processing for all UEs that have it in their active set. Of course, the amount of processing required will depend on the data-rate with which these UEs get to transmit. Node Bs will again be able to control the processing power required by E-DCH UEs that they control. But E-DCH UEs controlled by neighboring cells or DCH UEs, whose transmissions will also need to be decoded will not be under its control. 

Again, the common rate-control scheme provides some means for Node Bs to throttle transmissions from UEs controlled by neighboring cells. But in a view to provide better targeted control, it is also possible to have the RNC act as “hub” for Node B capability information. Node Bs experiencing a shortage in processing resources could indicate this to the RNC, which would then adjust the peak rate that other Node Bs can allocate to UEs in soft handover with that cell.
4.
Conclusion

It is proposed that the group discuss how to use the RNC to help coordinate RRM across Node Bs both from the point of view of interference (ROT) and processing resources. RAN1 and RAN3 could also be involved in identifying the type of capability information or physical layer measurements that would be applicable in facilitating this process.
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