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1. 
This document proposes a method of assessing the Channel Quality Indicator (CQI) reporting performance of HSDPA-capable UE’s using variable reference channels. The test methodology is based on measurement by the Node-B test emulator of the link packet error rate (PER) (based on an analysis of the error-free uplink ACK/NACK process) when the UE is provided with Transport Block Sizes (TBS’s) as indicated by the UE-requested CQI. Over the test period, UE’s is required to a) maintain a PER close to the specified target PER of 0.1, and b) exceed a minimum throughput requirement. It is proposed that this test be adopted as the basis for the variable reference channel definition ([2], Section 8).

2. Description of Proposed Test

The variable reference channels outlined in Section 8 of [2] are intended to allow assessment of the UE reporting performance of the Channel Quality Indicator (CQI). Previous discussions at RAN4#21 of the design of the CQI were inconclusive [3], but subsequent discussions at RAN1#24 [4] led to a draft revised CQI proposal [1].
 Although the draft proposal [1] is not approved by RAN1 (discussion is expected at RAN1#25, April 9-12, Paris), it seems worthwhile – in the interests of commencing as quickly as possible the necessary RAN4 discussions concerning CQI performance assessment, and the variable reference channels – to consider how the CQI-reporting performance of UE’s implementing [1] could be assessed. This contribution proposes a method of assessing CQI performance based on [1].

The current draft HSDPA performance requirement technical report [2] directs that the variable reference channels should observe the following principles.

a) Variable payload – the per-TTI information bit payload is determined by the MCC
 function located in the Node-B test emulator. The MCC accepts as input the uplink HS-DPCCH UE measurement report as described in Section 11.2.1.

b) Number of HS-PDSCH codes – the MCC is defined in such a way as to permit a variable number of HS-PDSCH multicodes to be transmitted, ideally varying from single code transmission at low HS-PDSCH 
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 to the maximum number of codes supported by the HS-PDSCH code handling capability parameter of the UE under test.

The CQI design of [1] requires that the UE report the maximum CQI index that it can support at a PER no greater than 0.1 (assuming a single transmission). Accordingly, an approach to verifying CQI reporting performance is to:

a) configure the UE under test to observe a specified mean 
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(nominally, 15dB), and then vary the HS-PDSCH 
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 over a specified range (nominally [-13,-1]dB). For each value of HS-PDSCH 
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, the UE is signaled with the HS-PDSCH power offset parameter 
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 computed as the ratio of the HS-PDSCH 
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 to the CPICH 
[image: image7.wmf]/

cor

EI

, and then steps b) and c) are executed,

b) configure the Modulation and Coding Controller (MCC) in the Node-B test emulator (as indicated in Figure 2 of [2]) to deliver a single packet whose TBS, number of HS-PDSCH physical channel codes and modulation type are indicated by the most recently received CQI from the UE under test,

c) observing that a single transmission per TTI is used (i.e. no H-ARQ or IR is employed), the uplink ACK/NACK process on the error-free HS-DPCCH is used by the Node-B emulator to estimate the PER over the duration of the test. The UE is required to maintain an estimated single-transmission packet error rate 
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 over the SNR range required by the test, where 
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d) the UE is further required to sustain at least a minimum mean information bit throughput 
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, as measured over the duration of the test.

Note that:

a) the assumption that a single transmission per TTI is used implies that no testing of the H-ARQ or incremental redundancy (IR) functionality in the UE is being performed.  These aspects are assessed, however, by the fixed reference measurement channels,

b) the requirement that the UE sustain a minimum information bit throughput is designed to test the distribution of the UE-reported CQI values, and so ensure that the UE under test does meet the required PER simply by reporting low CQI values.

The performance requirements (Section 13.2 of [2]) would be expressed as shown in Table 1 and Table 2.

3. Conclusions

A method of assessing the CQI reporting performance of the UE is proposed, consistent with draft proposal [1]. It is recognized that [1] has not yet be considered for approval by RAN1, but commencing a dialog on CQI performance assessment appears worthwhile. It is proposed that the method described in this contribution be considered at RAN4#22, and then further discussed over the RAN4 reflector following RAN1#25.
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	Propag.
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(dB)
	HS-SCCH 
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	DPCH
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	HS-PDSCH
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 (dB)
	Min. PER 
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 (kbps)

	a
	AWGN

	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD

	1
	PB3 
	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD

	2
	VA30
	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD


Table 1 – 1.2Mbps variable reference channel performance requirements.
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 (kbps)

	a
	AWGN

	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD

	1
	PB3 
	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD

	2
	VA30
	15dB
	TBD
	TBD
	-13
	TBD
	TBD
	TBD

	
	
	
	
	
	1
	TBD
	TBD
	TBD


Table 2 – 3.6Mbps variable reference channel performance requirements.
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� This proposal was distributed over the RAN1 reflector on Friday, March 22nd, 2002.


� The term “Modulation and Coding Controller” (MCC)  is substituted for “Adaptive Modulation Controller” (AMC) following recent RAN4 reflector discussions.


� The AWGN test is specified for simulator alignment only.


� The AWGN test is specified for simulator alignment only.
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