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1	Introduction
A work item on Further EUL enhancements was introduced at the last RAN plenary [1]. One of the aspects to be specified is the reduction of UL control channel overhead for HSPA multi-RAB operation by means of HS-DPCCH overhead reduction. In this contribution, an alternate solution to that proposed and evaluated in the TR is suggested and discussed.
[bookmark: OLE_LINK6]2	Reduction of UL Control Channel Overhead
[bookmark: OLE_LINK222]When the UE is configured in Multi-RAB scenarios, it was found to be beneficial to reduce the HS-DPCCH control channel overhead to improve voice coverage. In scenarios when the DL data was not being scheduled, the CQI transmissions were considered to be not very useful and indeed limited the power utilization of the DPDCH when the UE was headroom limited.
This aspect was studied and the solution proposed to employ cycle adaptive CQI feedback. This has been evaluated and captured in the TR [2] in Section 5.5.3.1 and 5.5.3.2. The solution indicated the use of a DL inactivity timer which is used to detect periods of low or no downlink activity. When the DL timer expires, the CQI feedback cycle is reduced to a pre-configured value. The CQI reporting could also be configured to completely cease during periods of UE headroom limitation. 
The main issue with the proposed solution is that DL transmissions may not have access to the most recent CQI information or any CQI information at all (if the CQI reporting is ceased completely) when data arrives at the NodeB. There would be some delay where the DL transmissions could be inefficient and this was also captured in the TR [2] in Figure 5.5.3.2-2 where the losses ranged from around 6% to 9% depending on the specific value of the DL inactivity timer. 
A possible work around to reduce this downlink impact is to introduce a trigger from the NodeB to inform the UE to begin transmitting regular CQI reports prior to any DL transmission. This could be specified as an HS-SCCH order which indicates to the UE that DL transmissions are imminent and that the regular CQI reporting is to commence. While this may reduce the impact on the DL, additional delays are caused with this approach along with additional implementation complexity at the UE and the network. 
Due to the above reasons, it may be worthwhile to consider if any alternative solutions could be found to achieve the objective of HS-DPCCH overhead reduction but also minimizes complexity and impact to the DL transmissions.
HS-DPCCH Power Scaling
The main issue that is to be addressed is the reduction of HS-DPCCH overhead when the UE is headroom limited and the voice coverage is impacted. The current power scaling rules in the specification [3], state that
“When E-DCH is not configured, in the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the maximum allowed power. This additional scaling shall be such that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and S-DPCCH remains as required by subclause 5.1.2.5, 5.1.2.5A, and 5.1.2.5D. “
The specification indicates that the UE maintains the HS-DPCCH to DPCCH ratio while employing equal power scaling for all channels. However, in power limited scenarios, the HS-DPCCH could be scaled in favour of the power for the DPDCH and DPCCH channels to ensure voice coverage. This is illustrated in Figure 1. 
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Figure 1: Selective Scaling of HS-DPCCH in power limited scenarios
Selective scaling has already been introduced in the specification for E-DCH. The E-DCH channels are scaled to DTX first before the DPCCH and DPDCH channels are affected. Following a similar approach for HS-DPCCH would mean that there is minimal additional complexity incurred at the UE. In some cases, the CQI transmissions would not be received at the NodeB with sufficient SNR but it is expected that the NodeB would have CQI erasure detectors implemented and so those CQI transmissions would be erased. 
This approach achieves the main objective which is to increase voice coverage in power limited scenarios with minimal impact to the specifications and implementations. The other advantage of this approach is that there is no change to the configured CQI feedback cycle and the DL transmissions would not be affected by any reduction in the feedback cycle when the UE is not headroom limited.
It can be argued that such a selective scaling approach should only occur when there are no DL transmissions. In that case, selective scaling could be introduced only in the absence of any DL transmissions. 
[bookmark: OLE_LINK23]Proposal: Consider selective scaling of HS-DPCCH for control channel overhead reduction

[bookmark: OLE_LINK79]3	Conclusions
In this contribution, an alternate scheme of reducing HS-DPCCH control channel overhead was proposed. The proposal is to re-use the selective scaling procedures in place for E-DCH channel for HS-DPCCH power scaling in order to lower its power allocation. This approach would reduce the amount of additional complexity incurred in the specification and implementation while achieving the main objective to improve voice coverage in power limited scenarios. 
Proposal: Consider selective scaling of HS-DPCCH for control channel overhead reduction
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