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1. Introduction

In this document, in order to discuss uplink transmission timing, at first we discuss the priority of physical channels. Then we compare the two timing approach, which is DPCCH aligned and HS-DPCCH aligned.

As conclusion, we propose following:

- Physical channel priority order is DPCCH > DPDCH > HS-DPCCH > E-DPCCH > E-DPDCH.

- If we agree above order, the timing proposal is 

- 2ms TTI is aligned with HS-DPCCH transmission timing at least if HS-DPCCH is configured.

- 10ms TTI is aligned with DPCCH boundary

Another finding is it would be difficult to align with HS-DPCCH in SHO. Therefore above proposal assumes no 2ms TTI operation in SHO.
2. Physical channel priority

There is a case that UE's transmission power is not enough because of its power class limitation or RNC configured maximum transmission power. If the Node B schedules in power domain, there might be a case that transmission power is limited by Node B. In these cases, we should consider the priority of physical channel on which channel(s) should be kept and which channel(s) should be reduce/stop the power.

At the last Cannes meeting, it was agreed that TFC selection procedure is 1) UE performs TFC selection for DCH and 2) UE uses remaining power for E-DTCH TFC selection. This means DPCCH/DPDCH has higher priority than E-DPCCH/E-DPDCH. Next question is the priority position of HS-DPCCH when HS-DPCCH is simultaneously transmitted. Within each DPCCH/DPDCH and E-DPCCH/E-DPDCH pairs, control channel has always high priority to keep the link. So we see two options on the priority.

Option 1 is DPCCH > DPDCH > HS-DPCCH > E-DPCCH > E-DPDCH.

Option 2 is DPCCH > DPDCH > E-DPCCH > E-DPDCH > HS-DPCCH.

As we often refer sometimes, in UMTS forum traffic characteristics report [1], DL: UL traffic ratio estimation is around 70:30 to 75:25. Therefore, we think high priority is DL. UE could reduce E-DPDCH power with keeping the same bit energy by reducing the bit rate but reduce HS-DPCCH power is just unreliable transmission. Therefore, we see option 1 is better option.
3. UE behaviour of power limited situation

We compare two timing behaviour. One is DPCCH aligned and the other is HS-DPCCH aligned. We assumed HS-DPCCH has higher priority than E-DPDCH/E-DPCCH based on previous section's discussion. Therefore, HS-DPCCH power is unchanged depending on the existence of E-DPDCH/E-DPCCH. 
This section may give an impression that only discussing actual UE power limited situation which does not occur often [7]. On the contrary, we think this discussion impact all the case. Note that E-DTCH's maximum bit rate would be mainly decided how many you can allocate the power for E-DPDCH. When DPCCH power is relatively low, this section's discussion impact how many power can be allocated for E-DPDCH. It influences E-DPDCH's maximum bit rate and coverage of 2ms TTI.
1) DPCCH aligned:

Fig 1 is an example of timing and power allocation diagram. For the simplification of the figure, DPDCH is not described. Inner loop power control is also not described for the simplification. 

In yellow shaded area in fig 1, HS-DPCCH is not transmitted. If we assume the beta factor of E-DPCCH/E-DPDCH is constant during TTI, UE cannot utilize the power when HS-DPCCH is DTXed because of timing difference. Fig 3 is an example of the beta factor of E-DPCCH/E-DPDCH is varied depending on the existence of HS-DPCCH. It looks rather complex in both UE and Node B. We think this increased power can be utilized to improve the reliability of the E-DPCCH/E-DPDCH performance but it would be difficult to improve bit rate.
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Fig 1. DPCCH aligned with constant beta factor for E-DPCCH/E-DPDCH in a TTI
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Fig 2. DPCCH aligned with variable beta factor for E-DPCCH/E-DPDCH in a TTI

2) HS-DPCCH aligned:

Fig 3 is an example of timing and power allocation diagram. UE can utilize all transmission power when HS-DPCCH is not transmitted. Please note whether Ack/Nack transmission exist or not can be known when HS-SCCH is detected. The transmission of CQI can be known always beforehand. 
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Fig 3. DPCCH aligned with variable beta factor for E-DPCCH/E-DPDCH in a TTI

In above discussion, we assumed HS-DPCCH timing is not changed from release 5. As we have seen release 5 discussion, separate HS-DPCCH timing from DPCCH made some problems. If we change HS-DPCCH timing assuming E-DTCH serving cell is always HS-DPCCH cell, always aligned with DPCCH looks better. But if we don't change HS-DPCCH timing, to align HS-DPCCH is better power utilization of UE transmission power.
In above figures, the gain factor ratio between E-DPCCH/E-DPDCH and HS-DPCCH was illustrated as 1:1 for the simplification. In [2] [3] [4], 2:1 to 6:1 is used for PAR analysis. This power ratio varies depending on the configuration. To utilize un-used power of HS-DPCCH can give 50% to 10% power for E-DPCCH/E-DPDCH.

This discussion is valid only at the case of 2ms TTI because in 10ms TTI it would be in anyway difficult to utilize unused power of HS-DPCCH.
To align DPCCH have a possibility of code sharing between DPDCH and E-DPDCH but we think power sharing is much important topic in uplink. Therefore, to align with HS-DPCCH looks better for 2ms TTI.
4. HS-DPCCH timing detection for non HS-DSCH serving cell

During the summer in 2002, hot email discussion was carried out in the reflector and offline on the problem that the UE and Node B may not always end up with the same 'm' value for the offset between DPCCH and HS-DPCCH subframe, in the context of SHO. Although several approaches were discussed, the final agreement was the choice of 'm' is derived based on the current DPCH timing offset signalling [5] [6].
For the HS-DSCH serving cell, it knows CPICH timing and its DPCH transmission timing offset. Therefore, the "m" value approach works well. On the other hand, non HS-DSCH serving cell does not know HS-DSCH serving cell's CPICH timing and DPCH timing offset. Therefore, non HS-DSCH serving cell cannot have the same understanding of "m".  Non HS-DSCH serving cell can blindly estimate HS-DPCCH timing but that would degrade the performance and add the complexity for Node B.

From above reason, E-DPCCH/E-DPDCH should not be aligned with HS-DPCCH but aligned with DPCCH in SHO. 2ms TTI is mainly used in non-SHO but 10ms TTI is used also in SHO. Therefore, 10ms TTI should be aligned with DPCCH.
The other side of the consequence of this discussion is it would introduce third transmission timing if a HS-DPCCH serving cell and an E-DPCH cell are different and HS-DPCCH timing aligned. These two cells should be same.
5. Other discussion points

When HS-DPCCH is not configured

In above, we discussed the case with HS-DPCCH is configured. In case of HS-DPCCH is not configured, we don't have strong opinion whether "m" based approach (similar to HS-DPCCH) or DPCCH aligned. For HSDPA non-capable but EDTCH capable UE, DPCCH aligned would be easier. On the other hand, we can't image well the UE with non-HSDPA capable but EUDTCH capable from service point of view. The other possibility is the UE without HSDPA does not support 2ms TTI but only 10ms TTI. 

For HSDPA capable UE, it would be unwise to change UE behaviour depending on the configuration of HS-DPCCH.

Round trip time and Node B processing time

If new code channel is utilized for downlink signalling for EDTCH and these new code channels are shared among UEs, HS-DPCCH aligned approach allow Node B relatively constant processing time because both HS-DPCCH aligned uplink and shared downlink are almost common to UEs. This has a benefit of either 1) to increase processing time at Node B or 2) to reduce the delay for Ack/Nack. If HS-DPCCH aligned operation is only at non-SHO, different UE's receive timing would be around 6.6 usec in case of 10km cell size. In smaller cells, this value would be much smaller. In case of DPCCH aligned, different UE's receive timing would be distributed in TTI.
6. Conclusion
We propose following:

- Physical channel priority order is DPCCH > DPDCH > HS-DPCCH > E-DPCCH > E-DPDCH.

- If we agree above order, the timing proposal should be 

- 2ms TTI is aligned with HS-DPCCH transmission timing at least if HS-DPCCH is configured.

- 10ms TTI is aligned with DPCCH boundary

Another finding is it would be difficult to align with HS-DPCCH in SHO. Therefore above proposal assumes no SHO in 2ms TTI operation.
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