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1. Introduction

In discussions during RAN4 meeting #24 it was considered how the HS-SCCH performance should be addressed. In the discussions there was two different approaches. Either the performance assessment of HS-SCCH is included as a part of the existing (FRC and VRC) tests or a separate test is created for HS-SCCH. The performance assessment of HS-SCCH was also discussed offline in RAN4 meeting #25, concerning the mainly on the topic of a separate test. In this document different aspects of HS-SCCH requirement assessment are discussed and HS-SCCH tests methodology is proposed.

2. Performance Assessment Methodology of HS-SCCH
HS-SCCH is divided in two functional parts, which carry the key information required for HS-DSCH demodulation. The first part (length of one slot) carries the time critical information that is needed to start the demodulation i.e. the channelization code set to be despread and the used modulation scheme. Part-2 (length of two slots) contains parameters to indicate the used redundancy and constellation version, Hybrid-ARQ process information, transport block size and new data indicator. Part-2 also carries the CRC calculated over the both parts. Channel coding (1/3-convolutional code) and rate matching is done separately for both parts. [1]Additionally the Part-1 is masked with UE specific ID to enable the UE to identify the HS-SCCH information targeted for it. The HS-SCCH’s code set that UE needs to monitor is signalled to the UE by the network. UE needs to be able to monitor four HS-SCCH.

The UE HS-SCCH demodulation performance has several aspects, which can be roughly divided in to two parts. The UE can fail to identify or decode HS-SCCH intended for it or UE can mistake HS-SCCH intended to another user (or interference) to be intended for it. To identify the HS-SCCH intended for the UE, the UE has to detect the UE ID masking on the Part 1. Missing the targeted HS-SCCH will mean that the corresponding HS-DSCH will also be lost. Similarly the HS-DSCH aimed for the UE can be lost if the UE fails in the decoding of the Part2 of HS-SCCH. The received HS-DSCH cannot be decoded as UE lacks the information required by the decoding and HARQ combining. Other side of the detection problem is that UE can mistake HS-SCCH intended to other user to be aimed for it thus resulting a false alarm. In such occasion the UE will initiate demodulation of HS-DSCH needlessly. Furthermore erroneous decoding of Part-2 could cause UE to send a needless ACK/NACK message on HS-DPCCH. However, the Part-2 CRC is also masked with the corresponding UE specific ID, and therefore CRC calculation should guarantee that this happens with very low probability.  Of the performance aspects mentioned here, it is felt that the detection of the HS-SCCH allocated to the UE and the demodulation performance of HS-SCCH are the most important aspects from the system performance point of view that need to be tested.

The performance assessment of the UE in the Node B emulator for FRC and VRC test is done based on the ACK/NACK signalling on HS-DPCCH.  On the stand alone HS-SCCH test the Node B emulator could similarly calculate the received ACK/NACK and DTX (DTX occurs when UE transmits neither ACK nor NACK when it should) on the UL HS-DPCCH. Through the HS-DPCCH observation the HS-SCCH detection failure statistics can be gathered based on the occurrences of DTX. Through this method the performance metric shall include all the possible error mechanics associated on the erroneous reception of HS-SCCH intended for the UE. Furthermore if seen necessary additional requirement could set based on the observation of needles ACK/NACK’s resulting from erroneous detection and decoding. 

3. Test Conditions

The proposed test configuration is presented in the Figure 1. The Node B emulator transmits zero or more/four HS-SCCH’s,  a HS-DSCH and 12.2kbps DL DPDCH/DPCCH. Additionally the Node B emulator transmits required DL control channels and OCNS signal. The UE transmits HS-DPCCH and standard 12.2 kbps UL DPCH.
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Figure 1. HS-SCCH test configuration.

UE has to be able to monitor four different HS-SCCH in order to identify HS-SCCH intended for it. Network can select any HS-SCCH code channel from the given set to address the UE when it initiates the HS-DSCH transmission. If the transmission is continuous UE can assume that the HS-SCCH code channels used stays same. i.e. if the UE was addressed in the previous sub-frame, it has to monitor only the same HS-SCCH code channel in the following sub-frame, which was used to address it on the previous sub-frame. Thus in case of a continuous HS-DSCH transmission, the UE, belonging to capability class with minimum inter-TTI interval of 1, needs only to detect the HS-SCCH intended for it at the beginning.  In order to stress the UE HS-SCCH monitoring and detection performance of different capability classes equally, the simplest solution would be to have single test for all categories with inter-TTI interval of 3. Another possibility would be to define some duty-cycle based approach on which the HS-SCCH/HS-DSCH transmissions would be controlled. One example of such procedure is given in Figure 2. The Node B would switch between HS-SCCH-transmit state and HS-SCCH-idle state according to the probabilities of the Markov chain sequence. By selecting the probabilities the expected length of the continuous transmit and idle periods could be adjusted. This method could be applied regardless of the selected minimum TTI interval approach. The used HS-SCCH code could be selected randomly from the signalled set either every inter-TTI (inter-TTI>1) or when the Node B emulator returns from the idle state to the transmit state. 
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Figure 2. State change diagram for HS-SCCH testing.

In Table 1 is given an example of the possible configuration of DL physical channels. Currently there does not exist any specified power control loop for HS-SCCH so that some predetermined quality target could be achieved by adjusting the transmit power of Node B. Also the power control method which network can use for the HS-SCCH is left open in current specifications. Therefore it would seem to be most feasible to test the HS-SCCH with fixed power allocation. 

In order to randomise the data on the HS-SCCH the used modulation scheme, number of codes and transport block size on the HS-DSCH could be varying. The allocated parameters of the allocated HS-DSCH could be based on the CQI report of the UE or be random. However evaluation of the actual HS-DSCH performance in separate HS-SCCH test would not seem to be crucial as its performance is already evaluated in HS-DSCH specific tests. Further more neglecting the HS-DSCH throughput evaluation would enable to use the same test for all UE capability classes.

Table 1. Possible configuration DL physical channels for HS-SCCH performance assessment.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

P-SCH code is S_dl,0 as per TS25.213

S-SCH pattern is scrambling code group 0

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	12.2 kbps DL reference measurement channel 

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	Test-specific
	

	HS-SCCH_2
	HS-SCCH_Ec/Ior
	TBD
	

	HS-SCCH_3
	HS-SCCH_Ec/Ior
	TBD
	

	HS-SCCH_4
	HS-SCCH_Ec/Ior
	TBD
	

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	TBD
	Used MCS varying.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 6 dedicated data channels as specified in table C.10 in 25.101.


4. Conclusions

In this document we have presented a initial proposal for the HS-SCCH performance assessment for RAN4 to consider. Additionally we would like to hear the opinions of other companies regarding the propagation conditions to be covered in HS-SCCH testing.
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[1] 3GPP TS 25.214 v5.2.0, Physical layer procedures (FDD) (Release 5)




































































































































































































