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1. Introduction

Compressed mode is used to create transmission gaps in both uplink and downlink. For uplink and downlink gaps, UE can change its duplex device to measure and receive the different frequency signal of UMTS or GSM for inter frequency handover or inter mode handover. 

From the experience of HSDPA, some principle can be inherited for HSUPA 2ms TTI case, For example some simple solutions to 2ms TTI can be review at [1] or [2]. 

For 10 ms TTI, [1] said the simple solution as 2ms TTI may lose throughput significantly if transmission gaps occur frequently. Hence an alternative solution spreading factor reduction (SF/2) may be used to hold the wanted throughput . 
2. Discussion
2.1. Power limit for uplink compressed E-DPDCH
In case of 10 ms TTI, [1] proposed to handle E-DPDCH with SF/2 for transmission gaps due to compressed mode and to increase the power of E-DPDCH not overlap by transmission gaps. 

By compensating the process gain loss with SF/2, the transmit power of compressed data should increase. If keeping the ordinary power, the probability of block error will increase sharply than prediction to affect the whole throughput . However, this SF/2 solution is not perfect. Because the maximal transmit power limit, the data throughput may not be guaranteed by increasing power in compressed mode.

For system maximal throughput, scheduler making the best channel condition to the first  scheduling priority is basic theory. So, the scheduled UE will pump its data as fast as it can by using maximal transmit power. If UE comes into the compressed mode with SF/2 ,  there is no power margin to increase, so we still lose throughput, just as below figure:
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Alternatively, the subset of E-TFCs restricted by high layer and used in compressed mode could avoid the problem. The subset can be notified by high layer, by Node B, or calculated by the UE . 

2.2. E-DPCCH
In case of 10 ms TTI, for sufficient receiving reliability, E-DPCCH in a frame should be transmitted using additional power during the non transmission gap sub frames.
The power offset setting rule can be used principle in R99 and R5, so the compressed power offset can be set as:

(Pcompression = 10 log (15*Fi / (15*Fi - TGLi))
Fi is the current frame length, TGLi is the gap length in number of sub frames (2ms) .

2.3. DL channels

In case of 10 ms TTI , RGCH and AGCH are transmit ordinarily in compressed mode in despite of overlap by transmission gap, and UE will omit the RGCH and AGCH.

In case of 10 ms TTI , 8ms HICH  need to be transmitted through using additional power during the non DTX subframes in order to ensure that it is received with sufficient reliability. And if HICH is unfortunately overlapped by transmission gaps entirely , the UE should assume NACK and repeat transmission at the sub frames corresponding to the HICH.

3. Conclusion

We propose :
For 10 ms TTI, we propose to select one of the three optional solution decided by operator user.

· The solution same with 2ms TTI if the transmission gaps occur relatively rarely
· If transmission gaps occur frequently, spreading factor reduction (SF/2) can be handled to E-DPDCH, and used High Layer schedule for ACK/NAK and E-DPCCH signaling:

· The SF/2 solution is similar with R99 process except the SF<4 case, the UE should use compressed mode by spreading factor reduction when data are overlaps with an uplink transmission gap.

· For spreading factors SF<4 , Higher layers should limit the TFCs of E-DPDCH by setting E-TFC subset before going into compressed mode. 
· E-DPCCH in a frame need to be transmitted more power during the non DTX sub frames .

· 8ms HICH  need to be transmitted using additional power during the non DTX sub frames  in order to ensure that it is received with sufficient reliability. And if HICH is unfortunately overlapped by transmission gaps entirely , the UE should assume NACK and repeat transmission at the sub frames corresponding to the HICH.
· Setting the subset of E-TFCs used in compressed mode:

· Limiting the subset of E-TFCs used in compressed mode , the subset can be notified by high layer, by Node B, or calculated by the UE.
Both for the three optional solution:

· RGCH and AGCH are transmitted ordinarily in compressed mode in despite of overlap by transmission gaps, and UE will omit the RGCH and AGCH.
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