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1. Introduction

When UE receives “UP” or “Down” commands on E-RGCH from serving cell, UE raises or lowers its data rate (power offset) from the level of latest TTI of the same HARQ process [1]. Required false alarm ratio of E-RGCH is recommended to be 1e-1 (5e-2 each for false UP and false DOWN) by WG1 in LS [2]. This false alarm may lead unnecessary fluctuation of data rate. 
On the other hand, UE needs to change its data rate only when it transmits new packet data. Therefore, it can be said that UE doesn’t need to hear E-RGCH when UE does not receive “Ack”. 
In this document, we address influence of E-RGCH reception on each HARQ process and propose to specify the following UE behaviour:

- UE shall receive and follow E-RGCH only in the TTI that it receives “Ack” by E-HICH when the UE is transmitting data. 
2. Discussion
2.1 Rate transition

In current stage 2 specification, relative grant from serving cell can be received any TTI regardless of process number and initial transmission or retransmission. Figure 1 shows example of data rate transition when serving Node-B wants to raise UE’s data rate. For simplification, UE is connecting only with serving cell. As this figure shows, UE raises its data rate only when “Ack” is received in each process (boxes highlighted by red). From that point, it can be said that UE does not have to listen E-RGCH if “Ack” is not arrived because UE has to retransmit the same data as the latest TTI of the same process when Nack or DTX is received.  
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Figure 1. Example of rate transition in a UE
2.2 False alarm of E-RGCH

False alarm ratio of E-RGCH is recommended to be 10 % in total (5% for “UP” and “Down”) [2]. This may lead unnecessarily data rate fluctuation even when Node-B doesn’t want to change the data rate. Figure 2 shows probability transition tree of serving grant when Node-B does not transmit E-RGCH but UE changes its serving grant by false “UP” or false “Down”. In this figure, number of transmission is assumed to three and initial SG is indicated by “a”. As this figure shows, data fluctuation can happen by 27.1% (100%-72.9%) if UE changes its serving grant regardless of Ack received or not. 
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Figure 2. State transition tree when UE change its SG regardless of Ack received or not

Figure 3 shows state transition tree when UE changes its SG only on the TTI with Ack. As we can see by comparing in the figure 2 and 3, unnecessary data fluctuation can be lower by applying the rule that UE changes its SG only when Ack is received for the process if UE is transmitting the data.  
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Figure 3. State transition tree when UE change its SG only when Ack is received for the process
Figure 4 shows simulation result of the fluctuation by false “UP” and false “Down”, assuming recommended false alarm ratio and assuming continuous transmission. Red line shows relative data rate of UE that changes its SG regardless of Ack, Nack or DTX and blue line shows data rate of UE that changes its SG only with Ack. As this figure shows, influence of false “UP” and “Down” is much higher when UE changes its serving grant regardless of Ack, Nack or DTX. This can be suppressed by transmitting E-RGCH in the direction to counter the false alarms. However, to avoid unnecessary E-RGCH transmission, it is better that UE changes its serving grant only with acknowledgement. 
Therefore we propose that UE shall receive and follow E-RGCH only in the TTI that it receives “Ack” by E-HICH when the UE is transmitting data. 
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Figure 4. Relative data rate transition
3 Conclusion

In this document, we addressed influence of E-RGCH reception on each HARQ process and proposed to specify the UE behaviour that UE shall receive and follow E-RGCH only in the TTI that it receives “Ack” by E-HICH when UE is transmitting data. 
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