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1. Introduction
The topic of scheduling created quite some discussions at the joint RAN1#39/RAN2#45 session in Shin Yokohama. One open issue creating a lot of discussion was whether scheduling should be done per hybrid ARQ process or not. If per process is adopted, relative grants are interpreted independently for each hybrid ARQ process, whereas in the other case no difference is made between the processes. Both approaches have pros and cons. In this document, different interpretations of the DTX case (i.e., no relative grant received on the E-RGCH) are discussed. The discussion primarily focuses on relative grants from the serving cell.

2. Assumptions

2.1. Assumption 1

It has been agreed that a relative grant received and affecting TTI n should be relative to the actual transmission in TTI n-k. In the following, it is assumed that k equals the number of hybrid ARQ processes as illustrated in Figure 1.
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Figure 1: Timing relation for relative grant.

2.2. Assumption 2

It is assumed that there will be a possibility to indicate whether an absolute grant is valid for only one hybrid ARQ process (the flag SingleProcess is set) or all processes (the flag SingleProcess is not set). The flag SingleProcess is included in the absolute grant received on the E-AGCH. This has been claimed as one of the advantages of a per process approach by some companies.

3. Discussion

The Node B scheduler can, but does not have to, transmit a relative grant once per uplink TTI on the E-RGCH (E-DCH Relative Grant Channel). When transmitting, the scheduler can either send UP (transmitted as “+1” on the E-RGCH) or DOWN (transmitted as “-1” on the E-RGCH). The third state, commonly called HOLD, results if nothing is transmitted (DTX on the E-RGCH).

Define the following variables:

· Rmax,i, the maximum data rate the UE may use in hybrid ARQ process i
· Ractual,i, the data rate the UE was using in the previous TTI in hybrid ARQ process i
The UE is allowed to transmit at any rate R on the E-DCH as long as R(Rmax. The index i has been included above to keep the description general and may or may not be needed, depending on the decision.

With the assumption in Section Assumption 1, the interpretation of UP and DOWN is straightforward:

· If the UE receives “UP”, then Rmax,i = Ractual,i + (
· If the UE receives “DOWN”, then Rmax,i = Ractual,i - (
At least five different interpretations of receiving DTX on the E-RGCH can be envisioned:

1. Rmax,i remains unchanged

2. Rmax,i = Rmax,i-1 
3. If SingleProcess is set, Rmax,i remains unchanged (interpretation 1), otherwise Rmax,i = Rmax,i-1 (interpretation 2) 

4. Higher layer signaling selects between interpretation 1 and 2

5. The selection of 1 or 2 above is controlled by the TTI, e.g., interpretation 1 for 2 ms TTI and interpretation 2 for 10 ms TTI.

The subtractions i-1 for the process indices above are to be interpreted modulo the number of processes.

· Alternative 1 results in a pure per process approach results. Each process is updated independently of each other.

· Alternative 2 results in the UP and DOWN commands operate per process, while the DTX implies that the Rmax rate in the immediate preceeding TTI is reused for the current TTI. This can be seen as an implementation of a per UE scheduling approach.

· Alternative 3 can be interpreted as a switch between alternative 1 and alternative 2 depending on whether the absolute grant was valid for all hybrid ARQ processes or only a single process. 

· Alternative 4 uses higher layer signaling for switching betewwen behavior 1 and 2.

· Alternative 5 links the interpretation to the TTI configured for the E-DCH.

An example of interpretation 1 and interpretation 2 is found in Figure 2.
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Figure 2: Examples
4. Conclusion

Five different possibilities for interpretating DTX on the E-RGCH in relation to the hybrid ARQ processes have been listed, each of them with pros and cons. Further discussion on the topic is invited in order to allow RAN1 and RAN2 to come to a conclusion on this issue.
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