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1 Introduction

An earlier contribution in RAN4 [1] discussed an impact of enhanced cell FACH on HSDPA requirements. That document mainly argued for defining HS-PDSCH demodulation requirements. It was pointed out that HS-SCCH performance could be implicitly tested since UE has to first correctly demodulate the scheduling signalling channel (HS-SCCH). However, it was later discussed offline that it would be better to have an explicit or separate HS-SCCH detection test. This is because during HS-PDSCH demodulation test the HS-SCCH power level would be set to sufficiently high level to ensure proper HS-SCCH detection. 

This document provides a way forward on how to define HS-SCCH detection test in enhanced cell FACH.

2 Testing Methodology

The objective of the test is to make sure that UE is able to receive HS-SCCH when operating in enhanced cell FACH mode. That is the UE is able to receive HS-SCCH in CEL_PCH, URA_PCH or CELL_FACH states. In the actual test UE could be configured to any of these modes, preferably in CELL_FACH state. 

One fundamental difference between normal HS-DSCH reception and HS-DSCH reception under enhanced cell FACH is that in latter scenario, UE does not send any ACK or NACK, i.e. no HS-DPCCH is sent in the uplink. This has some implication of the current HS-SCCH detection methodology. This is due to the fact that current HS-SCCH detection test (where HS-SCCH missed detection is tested) is based on ACK and NACK signalling feedback. This ACK/NACK feedback corresponds to the HS-PDSCH reception, which in turn is associated with the corresponding HS-SCCH transmission. Obviously the same methodology cannot be used in the HS-SCCH detection test in enhanced cell FACH mode.
Loop Back Mode 3

It is therefore proposed to track the ACK or NACK by simply counting the CRC on the corresponding HS-PDSCH channel. This will allow the detection of HS-SCCH without feedback channel. A similar methodology, called ‘Loop Back Mode 3’ was used by RAN5 for the testing of MBMS related channels. It ‘s therefore suggested to extend the existing loop back mode 3 to the testing of HSDPA channels so that enhanced cell FACH features could be tested. 

3 Test Features
The existing test scenarios already defined in TS 25.101 could be used for the new HS-SCCH test [2]. In the current tests the detection performance of the HS-SCCH is determined by the probability of missed detection of HS-SCCH. 

Definition of Missed Detection Probability: P(Em)
In the new test the missed detection probability will be determined by an event Em, which is declared when the UE is signalled on HS-SCCH-1, but no CRC is generated by the corresponding HS-PDSCH reception. The probability of event Em is denoted P(Em).
Performance Figures:
We believe the HS-SCCH Ec/Ior level will be the same as in normal HS-SCCH detection test. Therefore no new simulation is needed in case the existing conditions and scenarios are used in the new test. In some sense the test is of functional nature but test is needed to ensure that UE achieves the same performance. 

Receiver Types:
We suggest that both minimum as well as enhanced receiver type 1 requirements (receiver diversity) are specified. This approach has also been used in case of continuous packet connectivity, where both minimum and type 1 requirements are specified. This will be beneficial for the network in scenarios when all type of data including paging is transmitted via HS-DSCH and UE supports enhanced receiver. 

4 Proposed Test Scenario

The test parameters are shown in table 1. Table 2 and table 3 provide performance figures for the minimum and enhanced type 1 requirements. These performance figures and test conditions are based on the existing test. 
Table 1: Test parameters for HS-SCCH detection - single link

	Parameter
	Unit
	Test 1
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	HS-SCCH-1: 1010101010101010 
(every third TTI only , UE under test addressed solely via HS-SCCH-1)
HS-SCCH-2: 0001001010101010
HS-SCCH-3: 0001101010101010
HS-SCCH-4: 0001111110101010

	HS-DSCH TF of UE1
	
	TF corresponding to CQI1

	HS-SCCH-1 transmission pattern
	
	The HS-SCCH-1 shall be transmitted continuously with constant power.

	HS-PDSCH transmission pattern
	
	The HS-PDSCH shall be transmitted continuously with constant power.

	HS-SCCH-1 TTI Signalling Pattern
	-
	The six sub-frame HS-SCCH-1 signalling pattern shall be "…XOOXOO…", where "X" indicates TTI in which the HS-SCCH-1 uses the identity of the UE under test, and "O" indicates TTI in which the HS-SCCH-1 uses a different UE identity.

	Note: The HS-SCCH missed detection will be based on the counting of CRC of the corresponding HS-PDSCH reception.


Table 2: Minimum requirement for HS-SCCH detection - single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	VA30
	[-10]
	0
	0.01


Table 3: Enhanced requirement type 1 for HS-SCCH detection - single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	VA30
	[-15.6]
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	0.01


5 Summary of Proposal
This contribution has discussed the test methodology and proposed test scenarios for HS-SCCH detection. Due to lack of UE feedback in enhanced cell FACH slightly different testing methodology based on loop back mode 3, which was developed by RAN5 for MBMS test, is to be adopted for HS-SCCH tests. Both minimum and enhanced type 1 requirements are proposed. In case the proposed methodology is acceptable to other companies the CR based on this proposal can be presented in the next meeting.
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