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1 Introduction

In the last RAN4 meeting it was decided to create separate CPC reflector in order to progress on RAN4 related CPC requirements. Main areas to investigate with respect to CPC requirements were discussed in the last meeting [1-2]. Based on these earlier contributions a complete list of areas and the time plan were sent on the reflector [3]. 
The HS-SCCH less operation, which is one of the CPC features, was agreed to be investigated further. There was indeed general consensus to define demodulation requirements for HS-DSCH using CRC method 2. This contribution discusses simulation scenarios and assumptions that could be used to develop the performance requirements related to HS-SCCH less operation. 
2 Background on HS-SCCH less Operation

The HS-SCCH less operation aims to reduce the HS-SCCH overheads in real time low data rate applications, e.g. VoIP. The first HS-DSCH transmission is sent without HS-SCCH requiring UE to blindly demodulate HS-DSCH. However the retransmissions are sent with HS-SCCH. Only up to 2 retransmissions are allowed. The HS-SCCH less operation utilizes CRC attachment method 2 for the HS-DSCH and a new format of the HS-SCCH, called HS-SCCH Type 2 [4-6]. 
One the one hand UE is required to blindly demodulate the first transmission (without HS-SCCH Type 2). In case of incorrect decoding of the first transmission the UE should be able to combine the first transmission with all the subsequent retransmissions. Both these aspects need to be tested to ensure proper HS-SCCH less operation. 
3 Requirement Scenario

Several aspects that need to be considered before defining the requirement scenario are discussed below:
3.1 Blind demodulation and Combining

As discussed above there are two main aspects of the HS-SCCH less operation:
· Blind demodulation of the first transmission

· Combining first transmission with all the retransmissions

One approach is to test these features separately. Another possibility is to have one set of tests that some how captures both these aspects. We prefer the second approach as this would reduce, i.e. define set of tests that can cover both aspects. In order to develop such a test case the transmit power level on HS-PDSCH should be such that there are sufficient number of retransmissions (1st as well as 2nd retransmissions) requiring UE to combine all the retransmissions. The performance metric should be the measured throughput as it has been used for earlier HS-DSCH demodulation tests in 25.101 [7]. The UE not combining the previous transmissions would not be able to attain the target throughput (requirements) and would thus fail the test.   

More than one test would be needed to cater for different transport block sizes, different propagation conditions, geometry factors etc., as discussed further.
3.2 Transport Formats
The HS-SCCH less operation allows up to 4 different transport formats that can be pre-configured by the higher layers. One possibility is to send all the 4 transport formats with equal probability in a test. This is probably more realistic approach and would also reduce the number of test cases. However, this is likely to make test case more complex since different formats require different HS-PDSCH transmit power levels. Due to the complexity reason we prefer that a transport format is separately tested. Apart from simplicity, the deterministic characteristic of this second approach is expected to provide better guideline on UE performance. 
Due to certain limitations and specific application of HS-SCCH less operation a new FRC has to be defined. A proposal on the new FRC is discussed in a separate contribution [8]. 

3.3 Propagation Conditions and Geometry Factors
It may not be necessary to have tests in all commonly used propagation conditions in the tests. One suitable propagation condition such as VA30 or VA120 can be selected. It is more appropriate to define the test at low geometry, e.g. 0 dB and if necessary also higher geometry value such as 10 dB may be considered.
3.4 Transmit Power Level on HS-SCCH Type 2
The HS-SCCH Type 2 will not be transmitted during the first transmission. This means unlike previous tests in 25.101, the HS-SCCH Type 2 power may vary (i.e. HS-SCCH type 2 is off during first transmission). On possibility is to activate HS-SCCH Type 2 continuously while sending some dummy information on HS-SCCH Type 2 during the first transmission. Another possibility is to increase OCNS level when HS-SCCH Type 2 is not sent. We prefer the first approach considering this would be less complex though there is no strong view.
3.5 Requirement Structure
Based on the above description the proposed requirement structure is as shown in tables 1 and 2 below. Table 1 provides a list of test parameters. In each test the HS-PDSCH power level should be set in a way that certain percentage of retransmissions occurs (e.g. 20-30%). As a result the UE will have to combine all the transmissions in order to fulfil the throughput requirements according to table 2. Before tests are defined simulations are needed to ensure that the throughput targets according to table 2 are not achievable without combining for the given HS-PDSCH transmitted power level.
Table 1: Scenario Parameters for minimum requirements 

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	F-DPCH frame offset 

(F-DPCH,n)
	Chip
	0

	Redundancy and constellation version  coding sequence
	
	{0,3,4}

	Maximum number of HARQ transmission
	
	2

	Feedback Error Rate
	%
	4

	Closed loop timing adjustment mode
	
	1

	FRC
	
	QPSK, H-set [TBD]

	Note 1:
HS-SCCH Type 2 and HS-PDSCH shall be transmitted continuously with constant power and CRC attachment method 2 is used for HS-DSCH transmission. 

Note 2:      The HS-SCCH Type 2 shall be transmitted with a dummy UE identity during every first HS-PDSCH transmission to mimic HS-SCCH less operation. 


Table 2: Performance results for H-Set [TBD]
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	TBD
	TBD
	TBD

	
	
	TBD
	TBD
	TBD


4 General Simulation Parameters
Table 3 and table 4 provide a list of general simulation parameters that have been used for earlier HSDPA simulations and some parameters are also specified in 25.101. 
We believe that during the current CPC phase it would be sufficient to define minimum requirements using the baseline rake receiver. Therefore rake receiver is proposed in table 3 for doing simulations and for defining the requirements.
Table 3: Parameters to be used for ideal simulations 

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off 

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, PB3, VA30/120 (See e.g. Annex B, 25.101)

	Channel ray mapping
	Path locations rounded to the Nearest 
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.3.0

	Receiver structure
	MRC Rake Receiver


Table 4: Downlink Physical Channel Power Levels
	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB
	

	SCH
	 SCH_Ec/Ior = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior = -15 dB
	May be simulated as OCNS

	DPCH
	
	Simulated as OCNS

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in table C.13. in 25.101


5 Summary

In this contribution we have discussed various aspects that need to be considered when specifying the demodulation requirements for HS-SCCH less operation. We have discussed a test methodology whereby on the one hand all important aspects of the HS-SCCH less operation are captured and on the other hand the tests don’t become too complex. The most important issue is that the HS-DSCH blind demodulation and combination of first and subsequent transmissions, which is a new functionality is tested in realistic conditions. We would like to further discuss these issues with other companies to further improve the test methodology.
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