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1 Introduction
In this contribution, we will discuss the Happy Bit reporting in DC HSUPA. We propose to send two Happy Bit streams on both carriers. 
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Happy Bit feedback
The remaining issue after RAN2 Meeting 67 is that the usage of ‘01’ and ‘10’ for the two Happy Bits on two carriers. Our recent analysis shows that sending two independent Happy Bits on two carriers can convey more information than one single Happy Bit. More specifically, when the headroom on the two carriers is very different, it is possible for the UE to be ‘happy’ on one carrier while ‘unhappy’ on the other. With two Happy Bits, the Node B can determine which carrier has the better headroom in between the SI reports.  

The rules to set the Happy Bit on each carrier are a straightforward extension to those in the legacy single carrier, as shown below. 
In particular, the rules below do not require data transmissions on both carriers simultaneously.  

Compared to our proposal in [2], there are two changes in our current proposal: 

1. The delay in finishing TEBS is calculated now by combining the serving grants and active HARQ interlaces on both carriers, as proposed in [3] and [4]. 
2. The blocking condition for the higher payload on each carrier is evaluated against the power allocated to that carrier based on the parallel power split in the E-TFC selection. 

Since the state update for each E-TFC in each MAC-d flow is also used for Happy Bit generation, such state updates must be executed by the E-TFC selection procedure with and without new retransmissions. When there are two retransmissions and no new transmissions for a TTI, the power split should follow the parallel approach based on the serving grants. When there is one retransmission and one new transmission for a TTI, if the UE is not power limited according to splitting the power based on the serving grants, no special attention is necessary; otherwise, the power split should be based on the actual power used by the retransmission. When there are two new transmissions and no retransmission for a TTI, the power split should follow the parallel approach based on the serving grants.
The changes to 25.321 are presented next. 
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Rules for setting the Happy Bit on each carrier

For every E-DCH transmission, the Happy Bit on any one of Activated Uplink Frequencies shall be set to "unhappy" if the three following criteria are met:

1)
UE is transmitting as much scheduled data as allowed by the current Serving_Grant in E-TFC selection on that frequency; and 
2)
UE has enough power available to transmit at higher data rate on that frequency; and

3)
Based on the same power offset as the one selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, TEBS would require more than Happy_Bit_Delay_Condition ms to be transmitted with the current (Serving_Grant × the ratio of active processes to the total number of processes on the primary uplink frequency) plus (Serving_Grant × the ratio of active processes to the total number of processes on the secondary uplink frequency). 
The first criteria is always true for a deactivated process and the ratio of the third criteria is always 1 for 10ms TTI.
Otherwise, the Happy Bit shall be set to "happy".
In order to assess if it has enough power available to transmit at higher data rate on any one of the Activated Uplink Frequencies the UE shall:

1)
If MAC-i/is is configured, identify the E-TFC that has a transport block size at least 32 bits larger than the transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit. Otherwise, identify the E-TFC that has a transport block size at least x bits larger than the transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit, where x is the smallest RLC PDU size configured among all the logical channels that do not belong to non-scheduled MAC-d flows and which have data in the buffer; and

2)
Based on the same power offset as the one selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, check that the identified E-TFC is supported i.e. not blocked. 
4
Conclusions
Proposal 1 The Happy Bit stream is pre carrier.  

Proposal 2 Adopt the rules in Section 3 to set the Happy Bit per carrier. 
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