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1
Introduction
During the RAN#62 meeting the new Work Item on Further enhancements to Enhanced Uplink has been approved [1]. The Work Item Description contains a list of identified areas on which the work should focus, one of them being HS-DPCCH overhead reduction for HSPA multi-RAB [1]:

“Reduce UL control channel overhead for HSPA multi-RAB operation by means of HS-DPCCH overhead reduction” 
During RAN1#76 in February 2014, the following state of discussion was minuted [2]:
Options to consider for reducing the HS-DPCCH overhead

· Helping the UL DPDCH coverage in multi-RAB

· Scale down CQI gain factor (to zero) before applying equal scaling to DPDCH/DPCCH
· Always when power limited
· When power limited and there is no DL activity
· Increase the CQI feedback cycle (potentially up to infinity) if the UE is power limited and there is no DL activity
· Scale down ACK/NACK gain factor (to zero or to a minimum value)
· When power limited
· Indicate the Node B of the power limitation to allow for the Node B not to schedule HSDPA and thus not incur ACK/NACK overhead (may already be there with UPH, happy bit, etc…)
· Helping to reduce the HS-DPCCH capacity consumption

· Increase the CQI cycle (possibly up to stopping CQI reports)
· After DL data inactivity
· If Node B tells the UE to do so with HS-SCCH order
In this document we discuss the status of the discussion and make a proposal for a way forward. 
2
Discussion
2.1
UL DPDCH coverage improvement
The scaling down of CQI and HARQ-ACK transmit power while still maintaining the DPCCH and DPDCH transmit power in the nominal level, when the UE is hitting the limit of its power capability would be a natural way of maximizing the UL DCH coverage at the cost of HS-DPCCH. This behaviour has already been introduced for E-DPCCH and E-DPDCH [3], and extending it to HS-DPCCH would appear natural.
A CQI received with too low power will be discarded by the Node B, and trading power from CQI to DPDCH presents itself as a good choice.
A HARQ-ACK received with too low power will be interpreted as DTX by the Node B, and understood as the UE missing the HS-SCCH, leading to further HS-DSCH retransmissions. A single missed ACK will lead to unnecessary transmission in the DL to the UE that can be expected to be the most capacity consuming if it is already sitting at the uplink voice coverage edge. Hence protecting the HARQ-ACK would seem like a sensible UL/DL capacity tradeoff. In continuous DL transmission the HARQ-ACK would be sent in every third slot, but if the CQIs are of poor quality (a lot of dropped CQIs), the Node B should be able to avoid scheduling to the UE and hence not cause significant HARQ-ACK overhead.
Proposal 1: When the UE hits the maximum power limit, scale the βhs when CQI is transmitted and only start scaling down the UL DPCCH/DPDCH when βhs has reached zero.

Proposal 2: When the UE hits the maximum power limit, do not scale the βhs when HARQ-ACK is transmitted, but scale DPCCH, DPDCH and HS-DPCCH down equally.

2.2
UL capacity improvement by reducing HS-DPCCH overhead

There are no easy solutions for reducing the HARQ-ACK overhead for better UL capacity without taking a hit in the HSDPA capacity, and requiring a significant redesign of the HARQ-ACK approach used with HSDPA today.

The CQI overhead reduction by introducing a larger CQI cycle or dropping CQIs when there is no data activity has been discussed and evaluated. Based on analysis in [4] the usage of larger than 2 ms CQI feedback cycle (available since the introduction of HSDPA), is already largely capable of providing the reduced CQI overhead benefits the more dynamically adaptive CQI cycle is attributed with. It is further noted, that the gain evaluations were done with the assumption that all UEs are multi-RAB (not running CPC), and the dynamically adaptable CQI cycle assumed 100% penetration of new UEs. If some portion of the active UEs are operating with CPC (already gating CQI reports during inactivity), and another portion is pre-Rel-12, the benefits of adaptive CQI reports over semi-statically adapting the CQI reports of multi-RAB UEs diminish further.
Proposal 3: No additional mechanisms are introduced to HARQ-ACK or CQI overhead reduction to Rel-12 for capacity improvements.
4
Conclusion
In this document following proposals are made:
Proposal 1: When the UE hits the maximum power limit, scale the βhs when CQI is transmitted and only start scaling down the UL DPCCH/DPDCH when βhs has reached zero.

Proposal 2: When the UE hits the maximum power limit, do not scale the βhs when HARQ-ACK is transmitted, but scale DPCCH, DPDCH and HS-DPCCH down equally.

Proposal 3: No additional mechanisms are introduced to HARQ-ACK or CQI overhead reduction to Rel-12 for capacity improvements.
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