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1. Introduction

In current stage, scheduling information for E-DCH can be acquired from several ways: from signalling level, happy bit of E-DPCCH. Each of kind information has different property and could be use differently. Effective and correct usage will help to harness the maximum capacity of a cell. In this document, we discuss the fair interpretation of the information.
1.1. Signalling level
Signalling level request could attach a structure to indicate the parameters for upper layer. The information has been discussed and would have several kinds of entries. As been discussed in [1], each of them plays specific role for scheduling.

a. Priorities. Those decide the sequence of UEs or Flows will be satisfied, if the MAC-e can’t do it in one time.

b. Buffer occupancy. Those indicate the level of data cumulated in UE side. The UEs or Flows with higher buffer occupancy will be preferred in consideration of scheduling.

c. Other. Like prediction.

All the entries would be weighted by MAC-e scheduling module.

1.2. Happy bit of E-DPCCH

The channel has fixed spreading factor of 256, 10 bits for each slot. 10 bits of E-PDCCH are coded into 3 slots. One of the bits before coding was set as:

· UE is not happy if:

· UE has Power available to send at higher data rates (E-TFC)

· Total buffer status would require more than X TTIs with the current grants

· UE is happy otherwise

1.3. Comparison & Contrast

Like several other physical channels, E-DPCCH is relative fast and with fixed content. Happy bit means an instant scheduling request. Comprehensive scheduling is archived by signalling, which carried by E-DCH to MAC-es. Both have distinctive advantages and can’t be replaced by each other.

Signalling:

Advantages: It is much accurate, comprehensive, and correct.

Disadvantages:  Higher latency.

Happy bit:

Advantage:  It is fast as possible, and fairly robust.

Disadvantage: Inaccuracy.

2. Coding and Decoding of Happy Bit.

E-DPCCH TTIs are 2ms and 10ms.  Since each sub frame have one happy bit, 5 happy bits will be coded into a 10ms TTI.  There are two options to set the values. One is to set the bits differently.  For example, L1 make the bits combined together. Then it can extend the bits to represent several buffer granularities and/or other scheduling info discussed before. Or, we can set them straight in same value.

The first method can maximize the utilization of the bits of E-DPCCH. It’s reasonable to take the advantage of the relatively reliable E-DPCCH. The second one is simple for UTRAN and UE side to implement. 

We prefer the second one, since 4 more bits still do not improve the accuracy much.  When UTRAN side decode the happy bits for 10ms TTI. Whatever values of other bits are, one “unhappy” bit means the UE is not satisfied.
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Figure 1. Happy bits combined together.
3. Scheduling trigger
E-DPCCH inherits basic idea of DPCCH. The channel has fixed spreading factor of 256. Its main purposes are to monitor the condition of channel and give indication. Based on previous modal, the channel is transparent to the MAC and upper level. After introducing the happy bit. It brings the necessity to let L1 trigger scheduling activities.  The trigger mechanism could be implement by primitives. 

As we shown in the 1.3, signalling may overlap some information of happy bits. To some extend, it also means redundancy and may cause the inconsistent between each other. When a happy bit receive several “unhappy” and signalling indicates “no BO” in the same time, the scheduling module should instantly check the available resource and give the grants to UEs based on priorities of those.

During the E-DPCCH triggered scheduling, MAC-e checks the UEs that are inside the unhappy set in this TTI. It may record the previous scheduling request from signalling or current one. It may decide based on previous UE priorities and other information. Then, it may allocate resource for the UEs without previous records.

The mechanism ensures the fastest response for scheduling request. 
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Figure 2. Happy bit triggers scheduling calculations.
4. Conclusion
Through studying the scheduling information, we show rules to incorporate scheduling bites from different layer. Information from E-DPCCH level acts as scheduling detection. It overrides inconsistence from scheduling level. Scheduling information acts as a complement to the former. We propose:

1.Receiving one “unhappy” bit means the UE is unhappy in the TTI, regardless combining sub frames.

2.A happy bit should directly trigger the MAC-e to do the scheduling.

3.Happy bit overrides the BO information of signalling for the same UE. MAC-e does the schedule with the remained scheduling information, which is effective in previous TTIs or the current TTI.
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