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1. Introduction

Simulation assumptions for the assessment of HSDPA variable reference channel performance are agreed in previous RAN4 meetings.  This document presents initial simulation results for variable reference channel, and raises discussion points on the test methodology.

2. Simulation results

A set of simulation results for variable reference channel under AWGN, Pedestrian-A 3km/h, Pedestrian-B 3km/h, and Vehicular-A 30km/h are provided.  Simulations are conducted based on agreed simulation assumptions outlined in [1]. Tabulated data at HS-DSCH Ec/Ior=-3, -6dB is outlined in the annex.

2.1. AWGN

AWGN characteristics are provided to align the interpretation of CQI selection procedure described in [2].  It must be noted that BLER characteristics is not stable at the evaluated HS-PDESH Ec/Ior points, which is caused by the nature of AMCS using a set of TF with steep BLER characteristics. More elaborate evaluation, as shown in Fig. 3, indicates that CQI selection procedure is within reasonable accuracy.  
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Fig. 1 AWGN Throughput
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Fig. 2 AWGN BLER
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Fig. 3 BLER statistics under AWGN (G=10dB)

2.2. Pedestrian A 3km/h
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Fig. 4 Pedestrian-A 3km/h Throughput
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Fig. 5 Pedestrian-A 3km/h BLER

2.3. Pedestrian B 3km/h
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Fig. 6 Pedestrian-B3km/h Throughput
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Fig. 7 Pedestrian-B 3km/h BLER 

2.4. Vehicular A 30km/h
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Fig. 8 Vehicular-A 30km/h Throughput
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Fig. 9 Vehicular-A 30km/h Throughput

3. Discussion on the test methodology
Based on the initial simulation attempt, following observations were made: 

1. CQI selection procedure

In the current RAN1 specification [2], the CQI selection procedure is defined as :

“The UE shall report the highest tabulated CQI value such that, for the current radio conditions, the transport block error probability does not exceed 0.1 for a single transmission with a TFRC corresponding to the reported, or a lower, CQI value. “
Definition given here is sufficient if an estimated CQI do not have any deviation (e.g. an ideal estimation of SIR is possible).  In reality, estimated CQI would have some variances, and due to this, UE would be reporting variation of CQI even under AWGN channel conditions.  Given the presence of CQI estimation variances, following different interpretations of RAN1 specification can be made:

a. Observed BLER do not exceed 10% at a given static channel condition. UE would consider CQI estimation variance to derive appropriate CQI selection.  Assumption here is that and MCC sends the HS-DSCH data with TF same as indication given by CQI.   This is the interpretation used in the simulation results provided above.

b. More of a theoretical interpretation.  If the MCC is to collect the statistics, and use mid-point of all the reported CQI at a given static channel condition, UE would be able to achieve BLER less than 10%.  Observed BLER will exceed 10% at many of the Ec/Ior settings due to CQI variation.

Differences in interpretation of RAN1 definition may lead to noticeable differences in BLER performance under fading channel conditions. This may impact the convergence of simulation results.

2. AWGN Testing

Testing for such requirements can be achieved by introducing the range of BLER (BLER_min, BLER_max) that UE must observe under AWGN channel.  Although this is more straight forward test methodology, this requires a sweep of Ior/Ioc or HS-PDSCH Ec/Ior with fine step size as the BLER characteristics under AWGN are sensitive due to steep BLER curve of each TF defined in CQI as shown in previous section, and that Ec/Ior setting where local peak BLER is observed differ depending on an implementation.  Such methodology may not be adequate as the 3GPP minimum performance requirement.   It must also be noted that UE with less deviation in CQI (better accuracy) would experience large deviation in BLER across the range of Ec/Ior setting.

3. Throughput vs. BLER

According to the current test methodology outlined in [1], it was proposed that requirements for variable reference channel are to meet minimum throughput and maximum BLER under various fading channel conditions.  The foreseen problem to this is that having high throughput and low BLER measure under test cases does not necessary mean it is meeting the definition given in RAN1 core specification.  As shown in Fig. 10, Fig. 11, it is quite possible to report much lower CQI to achieve lower BLER, yet obtain high throughput measure. This is due to the fact that the behaviour of MCC is exactly known, which is not the case in a real network. Considering that purpose and definition of CQI is not necessary mean to maximize the throughput, but a pure indication of channel quality seen by an UE, it is desirable to have a requirement that prohibits the reporting of unnecessary low CQI.

In addition, it must be noted that there is no clear target to expected BLER under fading channel conditions (do not necessary have to be 10%), as channel condition at the HS-DSCH TTI reception is different from the time where CQI (TF) is selected.  This complicates even more how to come up with common BLER requirements under fading channel conditions.

[image: image10.emf]6.0E+05

8.0E+05

1.0E+06

1.2E+06

1.4E+06

1.6E+06

1.8E+06

1.00E-02 1.00E-01 1.00E+00

BLER

Throughput (bps)

Ec/Ior=-6dB

Ec/Ior=-4dB


Fig. 10 Pedestrian A 3km/h G=10dB
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Fig. 11 Vehicular A 30km/h G=10dB

With above observations, it is proposed that:

1) Clarify the interpretation of RAN1 specification.

2) AWGN BLER characteristics simulations with the finer sweep of HS-PDSCH Ec/Ior are conducted.  This enables to align simulation results performed across various companies as it is felt that the evaluation at few discrete Ec/Ior points does not reveal sufficient characteristics under AWGN.  It also gives better indication to whether the simulation results/performance really complies with definition given in RAN1 specification.

3) Ranges for BLER requirements, rather than upper bound BLER requirements, are introduced for variable reference channel testing.  Together with a good alignment of the simulation results proposed in 1), it is expected that BLER range requirements can be converged
4. Conclusions

Simulation results for variable reference channel are provided for a review.  Based on the observation on simulation results, it is also proposed to 1) clarify the interpretation of CQI selection procedure described in RAN1 specification. 2) More elaborate evaluation of AWGN performance is conducted in order to align simulation platform. 3) Introduce a range of BLER (BLER_MIN, BLER_MAX) as a requirement for variable reference channel test set.
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ANNEX: Summary of Simulation Results

Table 1 Variable Reference Channel Simulation Results (Inter TTI=1)

	Channel
	Ior^/Ioc

 (dB)
	HS-DSCH Ec/Ior 

(dB)
	Throughput (kbps)
	BLER



	AWGN
	0
	-6
	479
	0.093

	
	
	-3
	855
	0.087

	
	5
	-6
	1270
	0.055*

	
	
	-3
	1931
	0.064*

	
	10
	-6
	2480
	0.054*

	
	
	-3
	3289
	0.054*

	Pedestrian-A

3km/h
	0
	-6
	339
	0.257

	
	
	-3
	595
	0.236

	
	5
	-6
	723
	0.213

	
	
	-3
	1155
	0.209

	
	10
	-6
	1181
	0.195

	
	
	-3
	1736
	0.197

	Pedestrian-B

3km/h
	0
	-6
	296
	0.117

	
	
	-3
	561
	0.110

	
	5
	-6
	520
	0.112

	
	
	-3
	925
	0.106

	
	10
	-6
	674
	0.109

	
	
	-3
	1168
	0.110

	Vehicular-A

30km/h
	0
	-6
	186
	0.324

	
	
	-3
	360
	0.319

	
	5
	-6
	371
	0.276

	
	
	-3
	676
	0.261

	
	10
	-6
	526
	0.239

	
	
	-3
	927
	0.224


*max of 10% is achieved at different HS-DSCH Ec/Ior point (Fig. 3)
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