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1.
Introduction
According to section 9.3.1.2 of TS25.309:
One bit of the E-DPCCH is used to indicate whether or not the UE is satisfied (‘happy’) with the current Serving Grant. This bit shall always be present during uplink transmission.

The UE shall indicate that it is ‘unhappy’ if both of the following criteria are met:

1)
UE has Power available to send at higher data rates (E-TFCs) (link to E-TFC selection/elimination over recent past is FFS, filtering is FFS), and

2)
Total buffer status would require more than X TTIs with the current Grants (where X is configurable). Details are FFS.

Because it is one bit over E-DPCCH, the mechanism seems to be complex. In this document, we discuss how to use and set happy-bit. 
2.
Discussion

2.1
Happy Bit for Scheduling Request
Basically, what Node-b needs to know for scheduling decision is the amount of data in the UE buffer and the available power that the UE will be able to use. These are two pieces of information that should be transferred from the UE to Node-b. And there are two ways that can be used for delivery. One is Happy-bit over E-DPCCH and the other one is scheduling information over MAC-e signalling. 

The simplest way for the information delivery is 1-to-1 matching between these elements. That is, Happy-bit carries either power information or buffer information and scheduling information carries the remaining one. This will make it easier for UE to encode the Happy-bit and for Node-b to decode the Happy-bit. 
But in current scheme, Happy-bit conveys both power information and buffer information, and only when UE has enough data and enough power, the UE indicates that it’s unhappy. When the UE says that it’s happy, the node-b does not know whether the UE is in power limitation or the UE has not enough data. Then the Node-b may not allocate more resources to the UE due to lack of information. If the cell has remaining radio resource to allocate and the UE can transmit with more power, then it’s better for Node-b to give more Grant to this UE even though the data in the buffer will not last [X] TTI. It’s because more grant will shorten the time needed for the UE to empty its buffer.
Furthermore, considering that services mapped to scheduled transmission are somewhat insensitive to delay, combining buffer status information and power information together into one bit seems not to improve throughput much. So, we believe that transmitting power information and buffer information separately is better at least for 2ms TTI configuration.
A simple method is that information conveyed by Happy-bit alternates between power headroom information and buffer information. For example, Happy-bit at one TTI of active processes means whether the UE can use higher power or not, and Happy-bit at next TTI of active processes means whether the UE has enough data of [X] TTI transmission or not. Because one happy-bit indicates only one piece of information, it is easy for Node-b to understand what the limiting factor in the UE is. And because there may not be dramatic change in buffer information and power information from TTI to TTI in case of 2ms TTI, the accuracy will not be degraded.
But for the case of 10ms TTI, if Happy-bit mirrors not only power information but also buffer status information, it will be faster for Node-b to allocate Grant. It’s because MAC-e signalling takes quite long time due to HARQ re-transmissions. In fact, reporting delay in 10ms TTI configuration is significantly larger than that of 2ms TTI configuration. Furthermore, because only per UE scheduling is used for 10ms TTI, it is more simple and easy to decide whether the total buffer status would require more than X TTIs with the current Grants or not. Thus we think 10ms TTI is the case where fast signalling of both buffer and power status information is needed and it is beneficial to use Happy-bit to indicate both pieces of information. 
Conclusion: 
For 2ms TTI, the meaning of Happy-bit alternates between Power headroom information and Buffer status information at each TTI of active processes.

For 10ms TTI, both power headroom information and buffer status information is considered when setting Happy-bit.
2.2
The use of Happy-bit in other cases
Following are occasions in which the usage of happy-bit seems to be unclear.
Case 1: UE has no RB of scheduled transmission type.
Case 2: UE is operating using Secondary E-RNTI.
Non-scheduled transmission is defined as guaranteed rate and Node-b will not control Grant of that transmission. As such, we think happy bit will have no meaning for the case 1. The criteria [X] TTI and power headroom both may be irrelevant, because there is nothing Node-b can change. But for the case where a UE has both non-scheduled and scheduled flow, then it may be better for UE to transmit happy bit even during TTI where only non-scheduled data is transmitted.
Secondary E-RNTI will be used to control group of UEs. In general, the Node-b will not control Grant for the group based on one UE’s happy bit. Node-b may adjust the granted rate for the group by compiling happy bits of all the UEs in the group. But when happy bit includes both power and buffer information and there are many UEs, it may not be easy for Node-b to decide relevant Grant for the group.
And if happy bit is also used for Secondary E-RNTI, another question arises. When a UE has both Primary E-RNTI and Secondary E-RNTI, does the UE apply same [X] TTI criterion for both Primary E-RNTI and Secondary E-RNTI? If the answer is no, we needs to include two sets of parameter for happy-bit in the RRC message.
Conclusion: It is proposed to discuss and define how to use happy-bit in above cases.
3.
Conclusion
It is proposed to discuss the use of Happy-bit and agree following points:
· For 2ms TTI, the meaning of Happy-bit alternates between Power headroom information and Buffer status information at each TTI of active processes.
· For 10ms TTI, both power headroom information and buffer status information is considered when setting Happy-bit.
· To discuss and define how to use happy-bit in cases listed in section 2.2.
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