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1. Introduction

Up till now, there has been little detailed discussion of a method for specifying the detection performance of the HSDPA High Speed Shared Control Channel (HS-SCCH), although Section 10 of TR 25.890 [1] has outlined this requirement for some time. The definition of an HS-SCCH set size of 4 in the physical channel specifications for HSDPA assessment anticipated such a requirement, and the work reported in e.g. [3] and [4] on HS-SCCH performance, and the discussion at this meeting on the effect of HS-SCCH signalling on HS-DSCH Fixed Reference Channel (FRC) throughput suggests there may be sufficient momentum to discuss a test specification in more detail.

This contribution therefore considers how an HS-SCCH test might be configured and outlines what performance requirements could potentially be specified.

2. HS-SCCH Performance Assessment

The physical channel specification for HSDPA assessment (Section C.5 of TS 25.101[2]) specifies that the HS-SCCH set size should be 4, even though only one HS-SCCH channel is active. Conventionally, this requires the UE to test Part 1 of all four HS-SCCH’s present for the correct UE mask, then optionally select and demodulate at most one candidate HS-SCCH for Part 2 processing and combining (other implementations are obviously not precluded).

There are several potential failure mechanism in this procedure, but the most significant mechanisms appear to be:

a) failure to detect valid HS-SCCH signalling and therefore failure to update the specified UE H-ARQ state when signaled with a valid HS-DSCH transmission – termed the 
[image: image1.wmf]m

E

(“miss”) event here, and 

b) incorrect detection of HS-SCCH signaling (when either another UE mask is used, or no UE’s are addressed) leading to corruption of an H-ARQ process state – termed the 
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 (“false”) event.

Other failure mechanisms – such as an excessively high Part 1 false detection rate– seem to represent either proprietary inefficiencies or second-order effects.

Assuming that the uplink HS-DPCCH ACK/NACK field (which implicitly supports ternary signalling of ACK/NACK and DTX) is received at the Node-B emulator without error, a simple and straightforward means of assessing HS-SCCH detection performance is to monitor the uplink ACK/NACK field, and identify 
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 and 
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 as:

a) event 
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 is declared by the emulator when the UE is signaled on the HS-SCCH, but DTX is observed at the Node-B emulator in the corresponding ACK/NACK field, and

b) event 
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 is declared by the emulator when the UE is not signalled on the HS-SCCH, but either ACK or NACK is signalled by the UE.

HS-SCCH performance requirements would then be expressed in terms of the maximum permissible probability (in practice, relative frequency) 
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 of each event, at specified values of HS-PDSCH 
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An additional requirement on HS-DSCH throughout could be specified, but does not appear to add greatly to the value of 
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. Further, by not specifying a requirement on the HS-DSCH performance, a single HS-DSCH reference channel configuration applicable to all UE capability categories could be specified. Specification of 
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 could be neglected in a first assessment if RAN4 was satisfied an erroneous HS-SCCH CRC implementation was unlikely.

All of the UE capability categories can be configured to demodulate H-Set 4, with the exception of categories 1 and 2. Those categories would be capable of H-Set 4 configuration, however, and the need to define an additional H-Set could be avoided, if the H-Set 4 activity pattern (originally specified to ensure full compliance with the inter-TTI requirement) was relaxed – solely for the purpose of HS-SCCH assessment – to pattern ‘XOOXOO…’. 

Accordingly, it is proposed that HS-SCCH performance be assessed by measuring
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 under the conditions specified in Table 1 and that this be incorporated into TR 25.890.

3. Results and Discussion

Figure 1 below shows
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 as a function of HS-SCCH 
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 for various multipath channel conditions. These results do not include practical receiver impairments. 

For specification purposes, 
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could be chosen to be 0.1 and 0.01 (in keeping with the range of HS-SCCH FER typically encountered in RAN1 simulations during the HSDPA specification phase) with associated maximum permissible 
[image: image17.wmf]/

cor

EI

 values specified. Alternatively, in order to minimise the number of tests, a single 
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 value of 0.05 could suffice for all of the channel conditions. Indeed, the results presented in [3] and [4] suggest that this value of 
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 is significant in that a drop of 1% in HS-DSCH throughput is achieved around this value of 
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.

Table 2 specifies exemplary values of HS-SCCH 
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 taken from Figure 1 (and hence do not include receiver impairments) for various channel conditions for this value of 
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4. Conclusions

A proposal for HS-SCCH receiver performance specification has been made, based on assessment at the Node-B emulator of HS-SCCH missed and false detection performance, and potential performance requirements have been outlined.

It is proposed that the HS-SCCH assessment procedure above be adopted as the basis for a potential HS-SCCH performance specification 
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	Parameter
	Units
	Value
	Comment

	Physical Channel Configuration
	–
	As specified in TS 25.101, Section C.5, Table C.8
	HS-SCCH set size is 4; single HS-SCCH active.. DPCH 
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 needs to be specified: suggested value is 

-10dB.

	HS-DSCH 
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	dB
	-6
	

	DPCH 
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	dB
	-10
	

	H-Set
	–
	4
	Using activity pattern “XOOXOO…”

	HS-SCCH OVSF Code Allocation

	–
	Active code: Cch,128,9
Inactive codes: Cch,128,10, Cch,128,11, Cch,128,12
	

	Channel Models

	–
	PA3, PB3, VA30, VA120
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	dB
	0
	

	HS-SCCH 
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 Values
	dB
	TBD{-20,-15,-10,-5}
	For initial results generation only. The values of 
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 specified in TS 25.101 would be selected from this range.


Table 1  –  Proposed HS-SCCH performance assessment configuration.

	Channel Type
	HS-SCCH  
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	PA3
	-11.0
	0.05

	PB3
	-15.5
	0.05

	VA30
	-15.0
	0.05

	VA120
	-15.0
	0.05


Table 2 - Exemplary values of HS-SCCH 
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 and 
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 for specification purposes.
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� Correct processing of the HS-SCCH CRC will ensure that event � EMBED Equation.DSMT4  ��� occurs with low probability


� A single maximum value for� EMBED Equation.DSMT4  ��� could be specified, invariant with� EMBED Equation.DSMT4  ���.


� The active code within the HS-SCCH set could be changed on a time-varying basis, in order to ensure equal detection performance over the entire HS-SCCH set, but the additional complexity does not appear worthwhile.


� AWGN could be added for initial alignment, if RAN4 considered this beneficial.


� Assessment at an � EMBED Equation.DSMT4  ��� value of 10dB could also be specified, but may not yield much additional performance verification.


� These are just exemplary values and do not include implementation margin
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