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1 Introduction
This contribution discusses and presents our view on the issues related to DC-HSUPA power control that were not agreed at RAN1#57bis.
2 Power control related issues
Several issues related to power control were decided during RAN1#57bis. In particular it was agreed that (see [1]): 
· The UE should use a sequential power scaling algorithm, 
· The ed,k,min should be configurable per carrier, and that
· The UE should not reduce the power of control channels until the gain factors have been reduced to ed,k,min on both carriers.

Note that these decisions are conditioned on that RAN2 concludes that non-scheduled data always is transmitted on the primary uplink carrier.

One topic that was left FFS was whether there existed a need to introduce a DPCCH power limit (cap) for the secondary carrier. This issue was discussed in [2]. The main motive for introducing the cap on the power that the UE was allowed to utilize for transmitting the secondary carrier’s DPCCH was to ensure that the primary carrier did not suffer from starvation, e.g. if the UE failed to achieve synchronization on the secondary carrier for some reason. This power cap pthres could be semi-statically configured via RRC signalling. Since the objective with the power cap is to avoid that the secondary carrier’s DPCCH power level becomes so large so that the UE needs to scale down the power dedicated to E-DPDCH(s) on the primary carrier, the threshold should be set reasonably high. This would ensure that the constraint only becomes active in error cases (we believe that a value in the order of pthres=Pmax/2 where Pmax denotes the maximum total UE transmit power could be suitable). The UE could either use this threshold whenever the secondary carrier is active or for a limited time period (e.g., during the first phase of the downlink synchronization status evaluation period or the post-verification period).
Other possible solutions are:
· Rely on the power scaling algorithm in combination with configurable ed,k,min. With carrier specific values of ed,k,min, it is possible to protect the primary carrier by, e.g., configuring a low ed,k,min on the secondary carrier and a large ed,k,min for the primary carrier. However, this configuration may result in a low HS-DPCCH quality. (Note that the main argument presented in [3] for having configurable ed,k,min was to protect the HS-DPCCH quality. In [3] it was shown that this could be achieved by setting a small ed,k,min for the primary carrier and a high ed,k,min for the secondary carrier. This is the opposite way that these parameters should be configured in order to protect primary from power starvation). Thus it does not seem straightforward to maintain a high HS-DPCCH quality and at the same time ensure that the DPCCH power level of the secondary carrier does not starve the primary carrier by merely relying on carrier specific ed,k,min.

· Rely on Node B implementation. A potential alternative would be that the Node B estimates if the DPCCH power level that the UE utilizes on the secondary uplink carrier is so high so that it is likely to cause starvation for the primary carrier. This could for example be achieved by keeping track of the TPC transmitted for each individual carrier. Since the Node B further is aware of the initial DPCCH power (“power backoff”) that the UE utilizes on the secondary carrier (see [5]) it could maintain an estimate of the DPCCH power difference between the two carries. This difference could together with the UPH associated with primary uplink carrier be used for keeping track of the secondary carrier’s DPCCH power level. A too large DPCCH power could in this case trigger a deactivation of the secondary carrier by means of a HS-SCCH order. Although the approach may be sufficient for keeping track of the secondary carrier’s DPCCH power, it is both more complex and less accurate (e.g. for UEs in soft handover the serving Node B is unaware of the power control commands transmitted by non-serving cells).

For all the reasons above we propose:
Proposal 1 Agree on introducing a configurable power cap pthres on the DPCCH power level on the secondary carrier.

Regarding whether the UE should employ the threshold pthres whenever the secondary carrier is active or only utilize during a limited time duration (after an HS-SCCH activation order of the secondary uplink carrier) our preference would be that the UE employs this threshold whenever the secondary carrier is activate.
Proposal 2 Agree that the threshold always should be used when the secondary carrier is active.
During RAN1#57bis the question of whether the signalling range of ed,k,min should be modified from what we support in current specifications. Unless good reasons for changing this range can be presented we propose the use the same range as in Rel-8.
Proposal 3 The range of ed,k,min should be the same as in Rel-8.

3 Conclusions

This contribution has reviewed the open issues related to the power control for DC-HSUPA and it is proposed that RAN1:
· Agree on introducing a configurable power cap pthres on the DPCCH power level on the secondary carrier.

· Agree that the threshold always should be used when the secondary carrier is active.
· The range of ed,k,min should be the same as in Rel-8.
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