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1 Introduction

As a result of discussion in previous meeting, following is agreed.

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.

But as seen above, there are still many FFS points in the use of happy-bit. And considering that per-process scheduling was agreed in the previous meeting, there seems to be still some points to discuss.
2 Discussion

2.1 The Use of Happy-bit When Grants is Avaiable

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 fundamental pieces of information that should be transferred from the UE to Node-b. And there are two ways that can be used for the information transfer. One is Happy-bit over E-DPCCH and the other one is scheduling information over MAC-e signaling.

The simplest way for the information delivery is 1-to-1 matching between these elements. That is, Happy-bit carries power domain information and scheduling information carries buffer domain information. This will make it easier for UE to encode the Happy-bit and for Node-b to decode the Happy-bit. In fact, putting 2 different types of information into one dimension can cause confusion and inaccuracy.

On the one hand, we may be able to say that if Happy-bit mirrors not only power information but also buffer status, it will be possible to allocate Grant to the UE more fast because MAC-e signaling takes quite long time due to HARQ re-transmissions. But considering that the type of service, which is applicable to this kind of scheduling request and Grant mechanism, is I/B type service and this is relatively insensitive to long delay, there is no point in giving buffer status information that fast in 2ms TTI structure. 

Furthermore, decision process on whether total buffer status would require more than X TTIs with the current Grants or not will be a quite difficult job, if the decision should be made with the use of per process scheduling. For example, for some processes that have enough Grant, the UE may decide that it’s happy with current Grant. But for some processes that have small Grant, the UE will decide that it’s not happy with current Grant. This situation eventually leads to no decision of scheduler until the Node-b receives buffer status information over MAC-e signaling. And if the amount of transmitted data and the newly arrived data in the buffer change from TTI to TTI and Down/Up/Hold RG command also changes from TTI to TTI, each process will set Happy-bit differently at each TTI, eventually causing Node-b to perform arbitrary scheduling. 

Thus we propose to consider only UE power status in setting Happy-bit when 2ms TTI structure with per UE scheduling is used.

For the case of 10ms TTI, where we generally assume 4-5 times of retransmission, the delay from the UE to Node-b for the transmission of buffer status information will not be insignificant. The delay in giving Grant in this mode of operation impacts quite significant the throughput of the UE. Thus this is the case where fast signaling of UE buffer status is needed, it is beneficial to use one bit of E-DPCCH that is reliable and fast for the delivery of both power and buffer status information. 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.

So we propose to consider both UE power status and buffer status in setting Happy-bit when 10ms TTI structure is used.

2.2 The use of Happy-bit When No Grant Is Available

When there is no Grant, the UE is allowed to use only Non-scheduled transmission. Currently, for the RBs designated for Non-scheduled transmission, the UE can transmit up to allowed data rates at any time. Though this is good in terms of guaranteeing QoS, it is hard for Node-b to manage RoT, because if the Node-b does not know when the UE will start uplink transmission using non-scheduled transmission, the Node-b always has to reserve some RoT margin to this UE. 

If the UE set happy bit before it performs Non-scheduled transmission, this will help a lot in solving above problem. Only when the Node-b receives Happy-bit from the UE to which it has not given any Grant, the Node-b needs to allocate RoT for Non-scheduled transmission of this UE. By this way in which the Node-b is notified of upcoming Non-scheduled transmission, Node-b can reduce unnecessary radio resource reservation for Non-scheduled transmission and increase total cell-throughput. 

3 Conclusion

It is proposed to discuss the use of Happy-bit and agree following points:

· Happy-bit mirrors only power status information for the case of 2ms and per-process scheduling, and mirrors both power status information and buffer status for other cases.

· When no Grant is available, Happy-bit is used to indicate upcoming Non-scheduled transmission.
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