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1
Introduction
In [1] a proposal for redefining event 6a was presented. The reason was to make a more useful indication from UEs where the UE transmit power is limited in conjunction to E-DCH. The proposal was presented for Rel-6.

In this contribution we outline new events for use with E-DCH for Rel-8 and on, which similarly to a modified 6a (and other) events would cater for a transmit power limitation indication. In addition situations with bad radio conditions, such as coverage limitation is addressed.
2
Discussion

For DC-HSUPA it may be expected that coverage will be more challenging compared to than of HSUPA SC when the second carrier is activated. This is mainly due to:

· DPCCH power needed on both carriers

· Back-off requirements

· DC-HSUPA is only supported on 2ms TTI
In some scenarios it is thus desirable to have an indication to RNC when to switch up or configure a DC-HSUPA RAB where coverage is good or switch down/ configure E-DCH SC 2/10ms TTI in challenging radio conditions. 
For DC-HSUPA Rel-9, the nodeB can activate or deactivate the second carrier based on e.g. the UPH report from the UE. For instance, the secondary carrier may be de-activated by the nodeB when the UE has small power headroom or when the resource utilization/buffer fill level is low. When conditions are improving, the nodeB can activate the secondary carrier again.
The general (re-/) configuration decision in the RNC can be based on the existing 6x events specified in current RRC specifications. For example, a decision to reconfigure from a Dual Carrier to a Single Carrier configuration due to poor coverage can be based on Event 6d, (see example below), which triggers a measurement report to RNC. In similar way, the up switch (e.g. from SC 10ms TTI ( SC 2ms TTI ( MC) can be based on event 6b. However, and as pointed out in [1], the currently defined 6x events are not so useful since they are based on absolute power, and thus not suitable coverage tester for E-DCH and DC-HSUPA. (Note that UEs on E-DCH can have high power due to high granted rate alone. This is not reflected in the currently specified 6x event reporting to the RNC.)

Example: Event 6d is transmitted when UE Tx power reaches its maximum value for time_to_trigger 6d.

· The Event 6d can occur when the UE has a non-zero grant and when E-TFC selection has reduced the data rate to the”minimum E-TFCI”.
· UE also begins scaling the power at this point, but it does not affect when 6d is sent to RNC. 

· RNC then switches the UE to 10ms TTI.

· Note that the RBS is not involved in any coverage/configuration decision.
For MC this implies that the nodeB must deactivate the secondary carrier prior to Event 6d being triggered (otherwise UE is re-configured to SC by RNC).
In conclusion it would be desirable to have criteria/events for the nodeB and RNC to use in order to decide if the UE has e.g. poor/good coverage. For the nodeB the criteria would be to deactivate and activate the secondary carrier and for RNC to choose the right configuration (or reconfiguration decision). The criteria should in our mind not only apply for scenarios with MC in mind; as also pointed out in [1], the criteria would also enhance the system operation in “legacy” E-DCH.
A straightforward way of achieving the sought criteria is to define a new event that is based on UE Power Headroom, for instance:
· If the UE uses a UPH value below/above the lower/higher UPH value indicated by the network for a period of time, the UE should trigger a report.

Another alternative could be to configure a set of E-TFCi(s) so that for instance:

· If the E-TFCI (alternatively a set of E-TFCis), indicated by the network is in supported/blocked state for a certain period of time, the UE will report it to the network.
By also relating the triggering of an UPH report (Scheduling Information sent to the nodeB) and the new event sent to RNC, the sought reporting criteria’s discussed above could be fulfilled.
In power limited scenarios it could be valuable evaluating the DPCCH power in combination to the ETFCi/UPH trigger in order to avoid false alarms. A false alarm may happen for example when the absolute grants and/or relative grants push the UE serving grant to such level that the only supported E-TFCI values are below the lower E-TFCI threshold indicated by the network .Yet, the DPCCH power may be relatively low or the uplink power headroom can still be large. In these situations, the UE should not trigger the event. The modified criteria could look like:

· If, during a certain period of time, the selected E-TFCI value in the E-TFC selection is in blocked/supported state and the selected E-TFCI value is below/above the lower/upper E-TFCI threshold indicated by the network and the DPCCH is above/below the upper/lower indicated DPCCH, the UE will report it to the network 
Basing an event decision solely on the DPCCH power may not always provide the right information. High DPCCH power values does not always mean that the UE is in the cell edge or power limited. The UE could be in the cell edge but the UE could be relatively close to the Node-B and still have a high DPCCH value because of high interference level. Similarly, low DPCCH power values do not always mean that the UE could be reconfigured to a shorter TTI or to a Dual Cell configuration. For instance, the UE may have a low serving grant due to relative grants sent by a neighbouring nodeB to which the UE may be interfering.
In comparison a new event trigger based on either UPH or E-TFCi are similar. For the UPH there may be some uncertainties w.r.t compressed mode, accuracy and filtering (averaging) as well as the dependency on the total transmit power ( e.g. low DPCCH/E-DPDCH power may give a high inaccuracy). It may also be affected by discontinuous UL transmissions. Even though the shortcomings may be small in the context of new event triggering, it seems an event based on the E-TFCi is preferable.

2
Conclusion

We propose that two new events 6x,y are defined so that:
Proposal 1: If, during a certain period of time, the selected E-TFCI value in the E-TFC selection is in blocked state and the selected E-TFCI value is below the lower E-TFCI threshold configured by the network and the DPCCH power is above the upper configured DPCCH threshold, the UE will report it to the network in a new Event 6x

Proposal 2: If, during a certain period of time, the selected E-TFCI value in the E-TFC selection is in supported state and the selected E-TFCI value is above the upper E-TFCI threshold indicated by the network and the DPCCH power is below the lower configured DPCCH threshold, the UE will report it to the network in a new Event 6y.
x, y arbitrary in this context
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4 Example Specification text, 14.6.2.x, 25.331
When a UE internal measurement configuring event 6y is set up, the UE shall:

1>
create a variable TRIGGERED_6Y_EVENT related to that measurement, which shall initially be set to FALSE;

1>
delete this variable when the measurement is released.
When this event is ordered by UTRAN in a measurement control message, the UE shall:

1>
if the E-TFCI value in the E-TFC selection is in supported state and the selected E-TFCI value is above the upper E-TFCI threshold indicated by the network in the “Upper E-TFCI threshold value” and the DPCCH power is below the value in the IE “lower DPCCH power threshold” stored for this event in the variable MEASUREMENT_IDENTITY for a time period indicated by the IE "time_to_trigger":

2>
if the variable TRIGGERED_6Y_EVENT is set to FALSE:

3>
set the variable TRIGGERED_6Y_EVENT to TRUE;

3>
send a measurement report with IEs set as below:

4>
set in "UE internal measurement event results": "UE internal event identity" to "6y";

4>
set the IE "measured results" and the IE "additional measured results" according to 8.4.x.

1> if the variable TRIGGERED_6Y_EVENT is set to TRUE and if …
….. 






















































































































































