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1. Introduction

At the last meeting, augmentative VRC tests were proposed in [1],[2].  Over the e-mail ad-hoc discussions, more detailed proposal was presented with explicit test parameters[3].  This paper presents simulation results in accordance with the proposal, and suggests modification on the test condition and parameters.
2. Simulations

BLER statistics are collected in accordance with [2],[3] and plotted in Figure 1, Figure 2, and Figure 3.  Hypothetical throughput using constant 
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 is provided in Table 1.
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Figure 1 PA 3km/h
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Figure 2 PB 3km/h

[image: image4.emf]A-VRC VB30: Fixed Transport Format

0.001

0.01

0.1

1

0 5 10 15 20

CQI

BLER

GTF5 GTF10 GTF15


Figure 3 VA 30km/h

Table 1 Resulted Hypothetical Throughput

	
	Rhypo (kbps)

	
	PA3
	PB3
	VA30

	GTF5
	156
	115
	158

	GTF10
	561
	270
	324

	GTF15
	1670
	727
	926


3. Analysis of simulation results

3.1. BLER

Presented results, in general, is in alignment with [3].  However, depending on test condition, significant difference in BLER performance can be observed.  Below provides the rational for this observation.

BLER in A-VRC can be expressed as:
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where

(1) 
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AWGN BLER for GTF10 with x-dB SNR
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Probability of reporting CQI=10 given x-dB SNR
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Probability of the appearance of x-dB SNR

Accordingly, BLER performance is determined by the term (1) that reflects receiver performance, the term (2) that reflects the distribution of CQI at the given channel condition x-dB, and the term (3) that reflects the SNR distribution of the test condition.  It is not desirable for term (3) to be present in the BLER factor as this has nothing to do with the receiver performance, and may lead to misleading results as resulting BLER depends on defined channel SNR distribution (term 3).  

A simplified example is provided below:

Let 
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For channel condition where
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is obtained.

On the other hand for the channel,
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In the example, for the purpose of simplicity, 
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was varied. In a given test case, certain SNR distribution is obtained.  However, depending on the receiver performance, its operation point relative to the SNR distribution would differ as shown in Figure 4, which in turn would mean the same as 
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 being different. In the example given in Figure 4, receiver-A would be penalized in BLER significantly, despite having the same accuracy for CQI as in the receiver-B (Figure 5).  
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Figure 4 Illustration of differences in observed SNR distribution

[image: image18.emf]A-VRC PB3: Fixed Transport Format

0.001

0.01

0.1

1

0 5 10 15 20

CQI

BLER

GTF10-A GTF10-B


Figure 5 Influences on BLER

3.2. Hypothetical throughput

In [3], hypothetical throughput is defined as
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(1)

where 
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is the probability (percentage) of occurrence of CQI with index k
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is the packet error rate for CQI k given that CQI k was transmitted 
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is the nominal data rate for CQI k
The defined throughput was suggested to be approximated as:
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(2)

and used as a performance metric.  Approximation step itself may not lead to any problems as long as it is used as a relative metric. However, metric derived by equation (2) would lead to strong dependency on 
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, which once again would be influenced by non-uniform SNR distribution. 

4. Discussions

The main problem, as discussed in previous section, is the BLER dependency on the channel SNR distribution.  The dependency of channel SNR distribution can be taken away if tested under a channel that has more uniform SNR distribution; e.g. 
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. Unlike Pedestrian-B and Vehicular-A channel, Pedestrian-A channel provides this property[4]. For this reason, it is suggested that Pedestrian-A or existing case 1 channel is extended such that it can be used under higher velocity (30km/h) for the purpose of A-VRC. 

In addition, it is felt that hypothetical throughput measure would lead to another “indirectness” into the test where the intention is to discriminate an UE with erroneous CQI report. It is suggested that BLERmin (or PERmin) would be used as a metric instead. Note that already in [3], BLER is used for upper bound limit.

5. Conclusions

Simulation results for A-VRC and their analysis are provided in this paper.  It is suggested that A-VRC proposed in [3] is modified to

· Use Pedestrian-A/Case-1 delay profile with vehicular speed of 30km/h as a test condition

· Use BLERmax and BLERmin criteria instead of hypothetical throughput as a test metric.
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Annex: Simulation assumptions 

Taken directly from [3]
	Parameter
	Unit
	Value

	GTF (CQI index)
	
	5
	10
	15

	Peak Inf. Bit Rate
	kbps
	188.5
	631
	1659.5

	Nominal Avg. Inf. Bit Rate
	kbps
	62.8
	210.3
	553.2

	Inter-TTI Distance
	TTI’s
	3
	3
	3

	Number of HARQ Processes
	
	2
	2
	2

	Number of re-transmissions
	
	0
	0
	0

	RV selection parameters Xrv, 
	
	0
	0
	0

	Information Bit Payload (
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N

)
	Bits
	377
	1262
	3319

	Total Available SML’s  in UE
	
	19200
	19200
	19200

	Number of SML’s per HARQ Proc.
	
	9600
	9600
	9600

	Number Code Blocks
	Blocks
	1
	1
	1

	Binary Channel Bits Per TTI
	Bits
	960
	2880
	4800

	Inst. Coding Rate
	
	0.39
	0.44
	0.69

	Number of HS-PDSCH Codes
	Codes
	1
	3
	5

	Modulation
	
	QPSK
	QPSK
	QPSK


Table 2 Reference measurement channels H-Set 6 

	Test Case
	Channel Model
	GTF
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Table 3 A-VRC test cases
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