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1 Introduction

In current working assumption, HS-SCCH power control is under the control of Node B and RNC provides the Node B with a HS-SCCH power offset relative to a user’s DPCCH. The HS-SCCH power may e.g. follow the power control commands sent by the UE to the Node B or any other power control procedure applied by the Node B [1][2]. Although the details on how the Node B takes the information for the power setting into account depend on the Node B implementation, we think that it is meaningful to look into the required HS-SCCH power in both non-SHO and SHO case using the information that Node B can use to control HS-SCCH power. Therefore, in this document, we investigate possible power control solutions based on such information as CQI in HS-DPCCH as well as the TPC over DPCCH and summarize the considerations on HS-SCCH power control.

2 Possible Power Control Solutions

We may consider the following two solutions based on the uplink TPC and CQI.

Scheme 1: Power control based on the uplink TPC

HS-SCCH power is controlled only based on TPC commands on the uplink through the power offset relative to the DL DPCCH power [2][3]. Therefore, HS-SCCH power will fluctuate along with the power of the associated DL DPCCH. 

Scheme 2: Power control based on the uplink TPC and CQI

HS-SCCH power is basically controlled based on TPC commands on the uplink while Node B periodically reset HS-SCCH power based on a CQI value reported by UE. In other words, the power offset between DL DPCCH and HS-SCCH is periodically updated based on reported CQI values.

3 Simulations Results

We simulated the Ec/Ior requirements for HS-SCCH to keep the block error rate below 1% for both the HS-SCCH power control Scheme 1 and Scheme 2. We used simulation assumptions as follows:

· mobile speed: 3km/hr

· geometry in SHO: 0dB

· DL DPCCH power control delay: 1 slot

· CQI generation: by averaging DL CPICH SIRs during 3 slots

· CQI report delay: 4 slots

· CQI report period: 2, 10, 20 ms

Table 1 shows the simulation results when using the UL TPC in the power control of HS-SCCH (Scheme 1). The results in Table 1 shows that the Ec/Ior requirements in SHO handover cases are much greater than that in a non-handover case. HS-SCCH in SHO region should be transmitted with 14~15dB higher power than that in non-SHO region, since UL TPC cannot reflect the required HS-SCCH power due to the UL TPC generation from combined quality of multiple links. The numbers in the blankets also shows the power allocation for the HS-SCCH in total DL power assigned to the HSDPA related channels when the HSDPA related channels are assumed to use 70% of the total DL power of Node B. As shown in Table 1, required power allocation for HS-SCCH is very large when UE is in SHO and it can consume about 28% of total DL HSDPA related power.

Table 1. Required HS-SCCH Ec/Ior with Scheme 1

	non-SHO
	2-way SHO
	3-way SHO

	-22.4dB (0.9%)
	-8.4dB (20.7%)
	-7.1dB (27.9%)


Table 2 shows the simulation results when using the UL TPC and UL CQI report in the power control of HS-SCCH (scheme 2) for several CQI report periods. The required power for the UEs in non-SHO region with scheme 2 is higher than that with the scheme 1, since CQI report delay is longer than the TPC period. In the case of SHO, power control using CQI and TPC (scheme 2) shows large gains in comparison with the power control using only TPC (scheme 1), because CQI reflects the DL quality from UE well. This gain is large especially when the CQI reporting period is small, which will be the case with the UEs in a SHO region.

Note that the CQI values are assumed to be the DL CPICH SIR value directly in this simulation. Therefore, it will be required to add some marginal TX power in scheme 2 if CQI value is not directly mapped to the DL SIR value.

Table 2. Required HS-SCCH Ec/Ior with Scheme 2

	CQI report period
	non-SHO
	2-way SHO
	3-way SHO

	2ms
	-20.7dB (1.3%)
	-20.6dB (1.3%)
	-20.6dB (1.3%)

	10ms
	-20.7dB (1.3%)
	-17.4dB (2.6%)
	-17dB (2.9%)

	20ms
	-20.7dB (1.3%)
	-15.7dB (3.9%)
	-13dB (7.1%)


To summarize, our simulation results show the following points for Scheme 1 and 2:

· Scheme 1

· In case of SHO, using TPC for HS-SCCH power control requires much higher transmit power than in case of non-SHO

Therefore, the different transmit power offsets should be applied between non-SHO and SHO cases.

· Scheme 2

· In case of non-SHO, using CQI gives slight performance impairment of HS-SCCH power control comparing with that using TPC.

· In case of SHO, using CQI could enhance the performance of HS-SCCH power control.
Therefore, scheme 2 is preferable in SHO case if some power margin is considered to compensate the mapping error of CQI to SIR.

4 Conclusion

In this document, possible solutions for the HS-SCCH power control are introduced based on the current assumption and the simulation results were investigated. Resulting from our simulation, we recommend the following considerations:

· As a simple approach, Node B can use the uplink TPC commands with power offset given by RNC.

· When the uplink TPC command is used for HS-SCCH power control, the power requirement in SHO is much higher than that in non-SHO. Therefore, it is better that RNC updates the power offset depending on the UE's handover state for an efficient HS-SCCH power control.

· In case of SHO, another power control algorithm like use of CQI can be employed to reduce the   power allocation for HS-SCCH.

· If HS-SCCH power offset is updated through Iub signaling when SHO is entered, the Node B could recognize when to apply CQI to HS-SCCH power control by referring to the updated power offset value. 

In addition, to support the power offset update at every change of the handover state of UE, we propose to send a liaison to WG3 on this topic.
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