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1. 
Introduction

This paper focuses on data allocation rules for DB-DC-HSUPA, describing some potential optimizations to improve UL performance, especially in the presence of carrier imbalance across lower and higher frequency bands. Those optimizations are the same as proposed and discussed, but not concluded upon, in the last RAN2 WG meeting [1]).
Below is a summary of proposals and motivations, with further details provided in the following sections. 

1. E-TFC selection: Perform the E-TFC selection on the carrier with better UL first  
a. This improves the link efficiency, i.e. reduce the UE transmit power
2. Non-scheduled flow carrier allocation: Transmit the non-scheduled flow on the low band carrier (most likely to have better UL)
a. This improves the robustness of the non-scheduled flows, especially SRB

2. 
E-TFC Selection

The existing standard rule (in 25.321) requires the UE to perform E-TFC selection on the secondary carrier first, i.e. fill the data on the secondary carrier first. Below is quoted from the spec:
“When the UE has more than one Activated Uplink Frequency and E-TFC selection is invoked by more than one HARQ entity, the following E-TFC selection procedure is first applied to the Secondary Uplink Frequency and then to Primary Uplink Frequency.”
This rule was designed based on some specific assumption [2]. The main purpose/motivation was 

“The data allocation should start from the secondary carrier. Conceptually, this is to empty out the queues for the scheduled flows as much as possible before the non-scheduled and scheduled transmissions are mixed together”
Such existing rule is beneficial if and only if both of the following conditions are true at the same time
· Non-scheduled flow can only be transmitted on the primary carrier (which is currently required by the spec.)
· There exists at least one scheduled flow that has higher priority than the non-scheduled flow
Focusing on the 2nd condition, we have observed, in the field, that the non-scheduled flow has always the highest priority as expected. Hence, there is no need to force the E-TFC selection to start on the secondary carrier first. 
On the other side, even if the non-scheduled is configured with lower priority, which implies that the network does not think it is the most important flow, then delaying the non-scheduled transmission by one or a few TTIs may not cause relevant performance issues.

Since in DB-DC-HSUPA operation the two carriers can have significant quality difference (DPCCH transmit power), it is proposed to perform E-TFC selection on the carrier with better UL (lower DPCCH power) first. As said, this should improve link efficiency, i.e. reduce UE transmit power.
3. 
Non-scheduled Flow Carrier Allocation

As indicated earlier, using legacy standard rules (25.321), non-scheduled flow is always transmitted on the primary carrier. For DB-DC-HSUPA, there is the possibility to configure the low band carrier as the secondary carrier (e.g. could be beneficial due to power/load balancing reasons). In such case, the rule above would select the higher frequency carrier. 
Considering that low band carrier can have significantly better UL (lower DPCCH power) compared to the high band carrier, we feel it is needed to re-evaluate which carrier shall be used for transmitting non-scheduled flow. In particular, we propose to transmit the non-scheduled flow on the low band carrier. This should ensure the best link efficiency for non-scheduled flow (e.g. improve the reliability of the SRBs).

4. 
Conclusions
To better handle the potential carrier imbalance that can happen during DB-DC-HSUPA operation, we propose the following enhancements to the data allocation rules, in order to reduce UL transmit power at cell edge, and increase the reliability of the non-scheduled flows (e.g. SRB).
Proposal 1: Perform the E-TFC selection on the carrier with better UL first (i.e. carrier with lower DPCCH power).
Proposal 2: Transmit the non-scheduled flow on the low band carrier (most likely to have better UL).
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