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1
Introduction

This paper describes a proposal that improves Call Admission Control and resource management for E-DCH by giving the RNC a simple tool to control the maximum data rate of individual UEs.

2
Possible Issues

In current RAN3 assumption, Node B schedules the E-DCHs in a cell so that total UL interference/power does not exceed the set maximum signalled by the RNC. Therefore, Node B is able to allocate the uplink noise rise resource for E-DCH users up to this signalled parameter and is able to allocate the data rates of individual UEs up to the maximum E-TFC of E-TFCS available to each UE. Cell capacity utilisation is ideal when Node B schedules the UEs so that the total UL interference/power stays very close to the maximum value signalled by the RNC.

However, there are the following two issues that should be considered. 

2.1
Case 1 Making room for new connections

RNC receives a request to establish new (E-)DCH call when total UL interference/power is close to the signalled maximum value. If the RNC admits the request, total UL interference/power may easily exceed this signalled level. 

In R99 system, if RNC wants to admit the new DCH in the cell in a high load situation the RNC could admit the request by reducing the data rates of other DCH UEs by reconfiguring TFCS (i.e. TFC limitation). 

The following possible solutions could be assumed for E-DCH. 

1. Similar to R99, RNC reconfigures the content (i.e. E-TFC) of E-TFCS for other E-DCH Users in the cell and reduce their data rates. (Would require configurable E-TFCS).

2. RNC re-allocates different E-TFCS, which the data rate for the maximum E-TFC is smaller than current data rate/E-TFC that E-DCH UE is using, to the other Users. (Might require a large number of fixed E-TFCSs).

3. Defining Node B to have part in admission decision, i.e. RNC forwards the request to Node B and Node B decides whether it rejects or accepts it by reducing resource which is allocated to current E-DCH users.

4. RNC signals Node B one parameter which indicates the maximum E-TFC (or power offset) that the Node B is able to allocate resource to the E-DCH user.

5. RNC does nothing special and expects the Node B scheduler to recover from introduced overload situation in due time.

2.2
Case 2 Inter Node B SHO

E-DCH user is in Inter-Node B SHO and total UL interference/power of scheduling cell is smaller than one of non-scheduling cell and the non-scheduling cell uplink would be overloaded if the E-DCH user increases the data rate from what is currently allowed by the scheduling Node B.   

Since the non-scheduling Node B can send RG=DOWN, it is possible to avoid the overload situation in the non-scheduling cell. However, it is better to be able to avoid the situation in advance rather than react to it after the overload condition actually happened. Further the non-scheduling cell could actually not be capable of sending RG=DOWN (no E-DCH capability) and thus some form of RNC control would be essential.

In R99 system, SRNC always schedules the UEs, therefore there is no such situation. 

The following possible solutions could be assumed. 

1. The RNC tells the Node B the total UL interference/power of the neighbouring cells and the Node B takes this into account in its scheduling decisions. May be difficult, as the Node B has no knowledge that which UEs are contributing to which neighbouring cells' uplink loading.

2. RNC signals Node B the parameter which indicates the maximum E-TFC (or power offset) that the Node B is able to allocate resource to the E-DCH user.

2.3
Case 3 E-DCH connection differentiation

In a case where the cell is to some extent Node B processing or Iub capacity limited the RNC might want to differentiate different users e.g. based on their traffic priority or subscription and ensure that certain connections will never take more than a certain portion of the capacity available in the cell.

The same mechanism would be usable also when dividing the air interface capacity between different users and different kind of connections in cells where offered load is constantly exceeding the cell capacity.

3
Solution Analysis

The possible solutions listed in the previous section are now analyzed.

Solution 1 for Case 1

Current RAN2 assumption is that E-TFCS is pre-defined like TFRS for HSDPA. Therefore, this solution is not applicable. 

Solution 2 for Case 1

At a moment the number of E-TFCS is FFS, however, it can be assumed that the number of E-TFCS is a few. Even with two sets, where one set allows very low maximum rate only to the UE this solution would be workable. However it would not be too efficient unless a high number of E-TFCSs would be defined and changing the used E-TFCS would require synchronous reconfiguration of the radio link.(There are no means for RNC to reduce the data rate in case current data rate that the E-DCH User is using is smaller than maximum E-TFC of all other E-TFCS.)

Solution 3 for Case 1

Regarding solution 3, seems it could work, however, Call Admission Control for all channels should be located in same node. This would also change the way new DCH users are admitted to the cell and require one more request-response loop in call admission, both of which we consider as things to be avoided.

Solution 1 for Case 2

It increases the volume of signalling over Iub/Iur in addition to the increase the load in the Node B processing and would still not provide the Node B with the knowledge that which UE is close to which neighbouring cell. This is probably not a feasible solution without additional logic

Solution 4 for Case1 / Solution 2 for Case 2

Providing the RNC with means to limit the data rate (or power offset) the Node B is allowed to schedule to an individual UE would give the RNC means to differentiate UEs and force some UEs to reduce their capacity usage in favour of some other UEs without a need for RRC signalling.

4
Conclusion 

We propose to give the RNC means to limit the data rate the Node B scheduler may schedule to a given UE. This would provide tools for the network to

· Ease admission of new connections to a cell where offered load is exceeding the actual cell capacity;

· Handle difficult SHO situations especially with non-E-DCH capable cells;

· Provide means for the network to differentiate users in the Node B scheduling to help division of the air interface / Node B processing / Iub interface capacity.

Moreover this would be a simple and efficient way not requiring any notification or reconfiguration to the UE.

The proposed modification to Stage 2 specification is as below. 

9
Node B controlled scheduling

9.1
General Principle

The Node B controlled scheduling is based on uplink and downlink control together with a set of rules on how the UE shall behave with respect to this signaling.

In the downlink, a resource indication (Scheduling Grant) is required to indicate to the UE the maximum amount of uplink resources it may use. When issuing Scheduling Grants, the Node B may use QoS-related information provided by the SRNC (see subclause 10.1.1) and from the UE in a Scheduling Request (see subclause 9.3.1). The Node B issued scheduling grant should not allow the UE to exceed the limitations set by the SRNC for that UE or to the cell.
The Scheduling Grants have the following characteristics:

-
Scheduling Grants are only to be used for the E-DCH TFC selection algorithm (i.e. they do not to influence the TFC selection for the DCHs);

-
Scheduling Grants control the maximum allowed E-DPDCH/DPCCH power ratio;

-
All grants are deterministic;

-
Scheduling Grants can be sent once per TTI or slower;

-
There are two types of grants:

· The Absolute Grants provide an absolute limitation of the maximum amount of UL resources the UE may use;
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