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1. Introduction

Although it has been agreed to have the possibility of sending a relative grant per TTI to each of the E-DCH users in a cell, the definition of the relative grant is still open. According to the current agreement, the relative grant from the serving cell can take either of the values UP, HOLD, or DOWN and from the non-serving cell it can only take one of the values HOLD or DOWN (where HOLD is to be interpreted as “don’t care”).

2. Discussion

2.1. Interpretation of relative grant

The purpose of a relative grant is to be able to control a UE’s resource consumption in order to provide an sufficiently high data rate while at the same time meeting the interference requirements in the cell. The instantaneous interference situation in a cell depends on the transmission from each UE in that moment. A typical use of DOWN is to reduce the UE’s data rate as the cell otherwise would exhibit a too high interference level. Therefore, the relative grants should be interpreted relative to the actual resource consumption (data rate) in the recent past as discussed in [1]. If the relative grants were relative to some other quantity, e.g., the most recent absolute grant the UE has received, a relative grant may not reduce the UE’s current resource consumption. Consequently, the interference is not reduced and the relative grant is virtually useless. Furthermore, in soft handover, the non-serving cells only have knowledge about the instantaneous data rate the UE is using, implying that relative grants from non-serving cells cannot relate to anything but the actual resource consumption.

Hence, a relative grant affecting the UE transmission behavior in TTI n is defined to be relative to the UE’s transmission in TTI n-k. 

2.2. Reference TTI for relative grants

Once it has been defined that relative grants are relative to the actual resource consumption in the recent past, the reference TTI for the relative grant must be defined, i.e., the value of k in Section 2.1. Otherwise the UE behavior would remain undefined which negatively impacts the possibilities for efficient scheduling operation. It is reasonable to put the following requirements on the selection of k:

· To provide the UE with reasonable time for processing, e.g., TFC selection, the value of k must be at least 2.
· The resource utilization in the reference TTI shall be known to the Node B scheduler in order to make an efficient decision. Otherwise, the Node B would transmit a grant without knowing what the grant is referring to, which clearly is not a desirable behavior. Hence, k must refer to a TTI prior to the transmission of the relative grant, including some processing time for the Node B scheduler.

· It shall be possible to take the outcome (ACK or NAK) of the decoding of the previous TTI into account when deciding on the relative grant. Retransmissions are non-scheduled and there is no point in transmitting a relative grant if a NAK is transmitted. Furthermore, whether an UP can be sent to one user or not may depend on whether another user is performing a (non-scheduled) retransmission or not.

Setting k equal to the number of hybrid ARQ processes fulfill these requirements and results in a clean and well-defined structure. It is therefore proposed that a relative grant is interpreted relative to the UE resource consumption in the previous TTI in the same hybrid ARQ process as the transmission which the relative grant will affect. This results in a simple and well-defined UE behavior and is illustrated in Figure 1. 
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Figure 1: Timing relation for relative grant.

3. Conclusion

Relative grants should be interpreted relative to the actual resource consumption in a reference TTI. The following interpretation of the reference TTI for a relative grant is proposed: “A relative grant affecting the UE transmission behavior in TTI n using a certain hybrid ARQ process is defined to be relative to the UE’s most recent transmission for the same hybrid ARQ process.” It is proposed to capture this in the relevant CRs and TRs.
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