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1. Introduction

In the WG1#26 meeting in Gyeongju it was shown that STTD offers robust performance on HS-SCCH (see [1]) with the following conclusions:

· When there are feedback errors, the closed-loop schemes are noticeably affected, even with perfect antenna verification. 

· If the UE does not have antenna verification and only applies the antenna weights it fed back, there will be an error floor for the closed-loop schemes. 

In this document we continue the discussion of the HS-SCCH performance with Tx-diversity. As a conclusion, we recommend other companies to investigate the possible problem.

2. Analysis of HS-SCCH performance with Tx-diversity

General simulation assumptions used are listed in Table 1 and the TxAA mode 1 related parameters in Table 2.

Table 1 General simulation parameters

	HS-SCCH modelling
	As in [2]

	Number of HS-SCCHs
	1

	Tx diversity methods applied on HS-SCCH
	STTD, TxAA mode 1

	Speed
	3, 30 km/h

	Channel
	Mod Ped A, Mod Veh A

	Ior/Ioc
	0, 5, 10, 15 dB

	Channel estimation
	From CPiCH

	CpiCH power
	-10 dB

	DPCH slot format
	11

	DPCH data rate
	12.2 kbps

	DPCH spreading factor
	128

	DPCH power control
	On (both inner and outer loops)

	DPCH BLER target
	1 %

	Power control on HS-SCCH
	On 


Table 2 TxAA related simulation parameters

	Feedback delay for TxAA mode 1
	1 slot

	Feedback error rate for TxAA mode 1
	1%, 4%

	Antenna verification for TxAA mode 1
	Ideal & real (see Annex A of [3])


Simulation results:
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Some observations:

· Performance difference between the ideal and real verification curves is approximately 1.5 dB in Modified Pedestrian A channel, and ~2.8 dB in Modified Vehicular A channel (4% FB error rate). This performance degradation is caused by the sensitiviness of HS-SCCH against undetected feedback errors.
· CL Tx-diversity even with 1% FB error rate (more realistic values are e.g. 4-10%) has remarkable problems in HS-SCCH without antenna verification. 
· STTD is overperforming CL Tx-diversity with 4% FB error rate and ideal verification in HS-SCCH (Vehicular A channel).
· One reason for the sensitiviness of HS-SCCH for the undetected feedback errors is lack of interleaving in HS-SCCH (HS-SCCH specific problem).
· As it’s well known, STTD provides good performance at 1 % BLER (which is the case on HS-SCCH).
3. Conclusions 

Due to the sensitivity of HS-SCCH against undetected feedback errors (lack of interleaving), closed loop methods seem not applicable for HS-SCCH. Hence, we recommend of further studying the issue. 
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Figure � SEQ Figure \* ARABIC �2� HS-SCCH performance in Modified Vehicular A channel at 30 km/h. Even 1% FB error rate (note that more realistic values are 4-10%) with no verification suffers remarkable compared to ideal verification & STTD & single antenna transmission.





Figure � SEQ Figure \* ARABIC �1� HS-SCCH performance in Modified Pedestrian A channel at 3 km/h. Even 1%  FB error rate (note that more realistic values are 4-10%) with no verification suffers remarkable compared to ideal verification and performance of TxAA NV1 is below STTD.





Figure � SEQ Figure \* ARABIC �3� HS-SCCH performance in Modified Vehicular A channel at 30 km/h and 4% FB error rate. Real antenna verification suffers remarkable compared to ideal verification, and STTD is even overperforming TxAA mode 1 with ideal verification.








