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1. Introduction
In the telephone conference on EUDCH RRM that took place on 22 March 2005, several EUDCH RRM related areas were identified for which decisions still need to be taken:
1) EUDCH (cell) load control

2) Admission control

3) Overload control (“arbitration between cells”)
In the rest of this document we will look at each of these 3 areas in more detail. For each of the areas some first agreements are proposed. In addition several open issues are identified for which further work is required.
2. EUDCH (cell) load control

The CRNC needs to be able to control the maximum interference load caused by E-DCH, thus limiting also the maximum interference towards other cells.

For this purpose quite many contributions have already proposed that the CRNC configures a maximum target interference level (RoT or RTWP). In order to enable the CRNC to track what is the actual interference level, also a corresponding measurement should be provided from the Node-B to the CRNC.

Proposal 1:

1a. The Node-B provides a “Measured total interference” measurement to the CRNC.

1b. The CRNC configures a “Maximum total interference target” for the Node-B.
Open issues (RAN1/4):

1a. Definition of the interference measurement and target setting (RoT or RTWP)
;
1b. Accuracy requirement for the agreed measurement;
1c. Is additional signalling required to specify how often and how much the Node-B is allowed to exceed the target value, or can this be specified in the specifications ?

1d. Is it required to have the CRNC configure additional thresholds w.r.t. the power rush problem ?

3. Admission control
As was again confirmed during the telephone conference:

· RRM for GBR services (scheduled or non-scheduled) will be handled by the CRNC;

· We cannot assume that the CRNC will always be aware of the provided E-DCH bitrate via the different cells, since the usage of direct bearers between Node-B and SRNC is allowed.

So far our thinking was to align the HSUPA measurements to the HSDPA measurements. This in order to make use of already introduced concepts which should allow relatively easy implementation extensions to cover HSUPA. Therefore our original thought was to request a “provided bitrate per priority” measurement.
However in discussions so far, several companies seem to prefer a simplification of the (number of) measurements. This is possible if we can make some assumptions like:

1) Although many different allocation/retention priorities may be configured for the RAB’s mapped to EUDCH, the number of scheduling priorities used over E-DCH will be quite limited;

2) Typically all non-GBR services will be configured with a lower scheduling priority than GBR services.
3) Typically all GBR services will be configured with the same scheduling priority.

If the above assumptions can be made, we assume that it is sufficient to only configure one bit rate measurement, which would report on “the total bitrate provided by the cell over E-DCH with priorities lower or equal to a specified scheduling priority”.
If the above assumptions cannot be made, e.g. because GBR services are typically mapped to several scheduling priorities, we assume that the required measurement should indeed be “the total provided bitrate by the cell over E-DCH per priority”.

The next two examples show how these measurements will enable the CRNC to perform GBR admission control:

Example 1: “Measured total interference” ==  “Max total interference Target“

a) the CRNC wants to add a GBR services (priority 3) of 20kbps;

b) the Node-B reports that currently 40kbps is used by the lower priority RB’s (4 and less; typically non-GBR).
=>  
Based on a comparison of the PO’s used by the lower priority RB’s and the PO to be configured for the new RB and the difference in bitrate, the CRNC can assess whether the new RB can be allowed or not.

Example 2: “Measured total interference” < “Max total interference Target”

a) the CRNC wants to add a GBR service (piority 3) of 20kbps;

b) the Node-B reports that currently 0kbps is used by lower priority RB’s (4 and less; typically non-GBR).
c) the CRNC detects that the cell is not using the full target interference level.
=>  
The CRNC can assess whether the new RB can be allowed by estimating how much additional interference would be created by the new RB
, and comparing this to  “Max total interference Target”- “Measured total interference”. 
Proposal 2:

Depending on how much flexibility is required for supporting different scheduling priorities over EUDCH we propose that the Node-B provides either:

2a. 
The total bitrate provided by the cell over E-DCH with priorities lower or equal to a specified scheduling priority, or
2b.
The total provided bitrate by the cell over E-DCH per priority”.

4. Overload control (Arbitration between cells)
Without providing the CRNC some means to control the E-DCH related resource split between resources used for UE’s for which the cell is the E-DCH serving cell, and UE’s for which the cell is not the E-DCH serving cell, “strange things” might happen at cell boundaries between Node-B’s provided by different vendors: i.e. one cell might have a much more aggressive strategy as to how many resources it wants to use for its own UE’s then the other cell, and thus continuously set the “overload indicator”.
To prevent these situations from occurring, we need to enable CRNC control as to when the Node-B can set the overload indicator.
4.1 GBR services
Currently we have 3 approaches for scheduling services:


1) GBR services provided based on non-scheduled grants;

2) GBR services provided based on scheduled grants;


3) Non-GBR services provided based on scheduled grants;

Both approaches 1) and 3) can easily be defended. This is more difficult for approach 2:

· the overload indicator sent on the non-serving E-RGCH is not service or traffic class specific, i.e. an overload indication will result in a down for all UE’s in SOHO. This will make it impossible to prioritise e.g. GBR services above non-GBR services:

· A UE with both GBR and non-GBR services provided based on scheduled grants can reduce the rate for the non-GBR services, and continue with the GBR services.

· UE’s with only GBR services based on scheduled grants have to reduce the GBR service rate.

· in general it is strange to have an approach for guaranteed bit rate services which is still directly impacted by overload signalling from neighbouring cells.
Therefore we would like to propose to “forget” about approach 2) when defining the overload indicator RRM mechanism, i.e. the overload mechanism will not be tuned to have a good support of GBR services provided based on scheduled grants. No mechanisms will be introduced to limit prioritisation of GBR services at the cost of non-GBR services.
Proposal 3:

3. 
For defining the overload indicator RRM mechanisms, all services impacted by the overload indicator are considered “best effort” services
. 
4.2. Setting of the overload indicator

Proposal 3 has removed the need to take into account GBR services/rates in the overload control mechanism. Due to this, the overload issue has become a question of “resource fairness” between different cells: i.e. which part of the scheduled resources available for E-DCH is allowed to be used by non-serving cell UE’s and which part of the resources is allowed to be used for serving cell UE’s ?
Stated differently, interference is mainly caused by:

A) DCH


B) E-DCH GBR services (non-scheduled)


C) E-DCH non-GBR services from serving cell UE’s


D) E-DCH non-GBR services from non-serving cell UE’s

The Node-B has no possibility to directly control A) or B). The Node-B has large control over C), and some control over D) by means of the overload indicator. Based on CRNC input, we want the Node-B to make a “fair split” between the resources used by C) and the resources used by D).  

We assume that based on network configuration, the CRNC can be aware of a reasonable resource split between C) and D), e.g. an operator could configure that it would allow C) to use 60% of the available interference level, and D) to use 40% of the available interference level. With “available interference level” we mean the configured “Maximum total interference target” minus the interference caused by A) and B).

If D) is eating up to much of the interference level during a certain period of time, a cell should be allowed to set the overload indicator
.
In order to enable this approach, we propose that the CRNC configures the “minimum relative interference level available for handling E-DCH transmission of UE’s for which the cell is the E-DCH serving cell” (e.g. the 60% in the example above).

In addition we think that, as was already discussed in the telephone conference, when the overload indicator is set during significant amounts of time, also the CRNC should be informed about this condition.
Proposal 4:

4a. 
The CRNC configures a “minimum relative interference level available for handling E-DCH transmission of UE’s for which the cell is the E-DCH serving cell”.  The ratio is defined with respect to the remaining interference level after subtracting the interference caused by DCH related transmissions, the interference caused by E-DPCCH and non-scheduled E-DPDCH transmissions as well as HS-DPCCH transmissions.


Only when the Node-B detects that this relative interference level is not available during some time, and UE’s for which the cell is the E-DCH serving cell would be able to use up to this relative interference level, the Node-B is allowed to set the overload indicator.

4b. 
When the overload indicator is set during significant amounts of time, also the CRNC should be informed about this condition. 

Open issues (RAN2/3):
4a. 
How long should insufficient relative interference level be available for serving cell UE’s before the cell is allowed to set the overload indicator ? (RAN2)

4b. 
Criteria for Node-B reporting to the CRNC shall be defined (RAN2/3).
5. Conclusion

It is proposed to discuss the different proposals made in the previous sections, and agree to these proposals as far as is acceptable.

Appendix A: Possible CRNC implementation for estimating whether the available RoT is sufficient for adding new RB with a certain power offset
Assumption:

· Node-B reports “Measured total RoT” to the CRNC.
Estimation implementation:

SIR target (i.e. (Ec/Nt) target)) is the ratio of the DPCCH signal power to (RTWP-DPCCH power) and can be approximated as: 
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, where Tc means chip duration.

Then, we can derive for the target DPCCH power:
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If the CRNC knows the power offset value for a certain RB (based on the HARQ profile and the expected RB GBR rate), then it can estimate the absolute required power and the required RoT as follows:
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With the last formula, a CRNC knowing the required power offset for the RB and aware of the total RoT will be able to estimate the expected rise in RoT due to the new RB.
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� Samsung prefers the usage of RoT for the interference measurement as well as for the target level setting, since this is a measurement with proven useability in other telecommunication systems, and for which already today an acceptable accuracy requirement is formulated (25.133 specifies the relative accuracy of +/- 0.5dB for the RTWP measurement). However as indicated, we propose that this decision is taken by RAN1/4. .


� See appendix A for a possible implemention of the estimation in the CRNC in case the interference measurement is RoT.


� If RAN2 accepts this proposed approach, RAN2 can discuss whether in general the handling of GBR services based on scheduled grants should be removed from the Stage-2.


� Note that the overload indicator will only really be set if serving cell UE’s have sufficient data to fill the fair resource allocation (as configured by the CRNC) for C).
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