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1 Introduction 

Node B scheduling issue was discussed during RAN1#31. E-DCH TTI length has been proposed either 10ms or 2ms[1][2]. 

In this contribution, we focus on the control delay issue and try to study the problems.

2 Discussion 
Based on High Speed Downlink Packet Access TR [3], the control delay issues for E-DCH are depicted in following figures.
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Figure 1 Use of power control commands (E-DCH TTI=10ms)

Figure 1 shows that E-DCH TTI length is 10ms, whose physical channel is UL-DPCH. Therefore, E-DCH is transmitted aligned to UL-DPCH timing.

In figure1 T_meas is the pilot measurement delay, T_sche is the scheduling delay, T_enc is the encoding delay of ASSIGN information, where ASSIGN is assumed carried on DL DPCH (with 10ms TTI length). T_dec is the decoding delay of ASSIGN information.

T_enc_E is the coding delay, which is needed before transmitting E-DCH. And T_nop is needed because ASSIGN is reflected to the next UL DPCH timing. 

Therefore, the total delay is T_meas＋T_sche＋10ms＋T_dec＋T_nop＋T_enc_E. This value is estimated 20 - 30 ms. 

From figure 1, it can be said that TPC commands carried on DL DPCH can adjust the scheduled TFRC. Using TPC commands for scheduled TFRC adjustment, TFRC for UE transmission can be updated 
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Figure 2 Use of power control commands (E-DCH=2ms)

Figure 2 shows that E-DCH TTI length is 2ms. Scheduling is done every 10ms, E-DCH is mapped any of 5subframes. So E-DCH transmission is aligned to CPICH timing, not DL DPCH timing. Therefore there is MAP delay (it is 10ms maximum).

T_meas, T_sche, T_enc T_dec and T_enc_E in figure 2, are the same as in figure 1. Therefore, the total delay is T_meas＋T_sche＋10ms＋T_dec＋T_map. This value is estimated 20 - 30 ms. 

From figure 2, it can be said that TPC commands carried on DL DPCH can adjust the scheduled TFRC. Using TPC commands for scheduled TFRC adjustment, TFRC for UE transmission can be updated

Issues to be considered: 

· In case the control delay compensation is not used, it causes the following problem due to transmitting the maximum TFCS that is decided by obsolete channel estimation. When channel condition gets worse, it causes huge noise rise to the adjacent cell, because maximum TFCS remains too big although it should be small. When channel condition gets better, it misses the chance of high-speed transmission, due to maximum TFCS remains too small. Therefore it may reduce the throughput.

· When channel condition gets worse, limiting the maximum TFCS with control delay compensation is effective because it reduces the effect of the noise rise to the adjacent cells.

· When channel condition gets better, increasing the maximum TFCS with control delay compensation is effective because it make the most of the higher rate transmission opportunity. However it should study further because it may increase the noise rise.

· For control delay compensation, it is needed to study for DL TPC command error. It may cause throughput reduction.

As studied above, there are lots of aspects regarding control delay compensation, we propose this issue is to be studied in the study item phase of enhanced uplink DCH.

3.Conclusion
We propose the control delay issue is studied in the study item phase of enhanced uplink DCH.
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