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1. Introduction

The HSDPA UE performance requirements on using HS-DSCH are split into Fixed Reference Channel cases and Variable Reference Channel cases. So far the focus has mainly been in the completing the Fixed Reference Channel simulations. In this document we present simulation results for the Variable Reference Channel (VRC) and discuss the proposed simulation assumptions. 

2. Simulation assumptions and throughput results 
Figures 1, 2, 3 and 4 in Annex B at the end of this document present the throughput simulation results for VRC in Pedestrian A and B with 3 km/h, in Vehicular A with 30 km/h and in AWGN. The results are presented for 
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 values 0, 5 and 10 dB as agreed on RAN4#23. The presented HS-PDSCH Ec/Ior range is [-10, -3] dB with 1 dB steps.

The simulation assumptions used to generate results presented in this document are in accordance with those given in TR 25.890 [1] with some exceptions. The SCH was not included in the simulations nor was any modelling HS-SCCH demodulation errors used. HARQ was disabled, thus no re-transmissions were allowed as proposed. The CQI reporting delay was set to 1 slot. Simulation assumptions are presented in Table 1 at Annex A. The results presented here may be for further study depending on the RAN1 decisions on the 16QAM optionality.

The CQI’s values used in the simulations presented here, differ from the ones presented in the Table 8 in Section 7.2 of [3]. The used CQI table is presented in Table 2 at Annex A in the end of this document. There are two differences when compared to [3]; firstly the used transport block sizes are slightly different than in the Table 8. This should have only minor or no effect at all to the throughput results. Additionally only 23 CQI values were used (ranging from 0 to 22) as can be seen from the Table 2, thus the CQI values with power offsets are missing. Based on our understanding about the CQI distributions on the simulated propagation conditions, the effect of this should be negligible. 

3. Variable Reference Channel Test Methodology

In the latest version of TR 25.890 [4] provided at the RAN4 email reflector the Variable Reference Channel simulation assumptions are determined in more detail. In this chapter we give comments based on the draft TR and offline discussions.

Section 8.2.1 of the latest draft of TR 25.890 [4] describes how the Modulation and Coding Controller (MCC) functions in the Node B test emulator during the variable reference channel test. It states that the MCC determines the information bit payload, number of codes and used modulation, based directly to the UE CQI report. Exception occurs only when the UE reports CQI 0 (Out of Range), at which point the MCC allocates CQI 1 to the UE. The definitions of throughput and PER for variable reference channel are given also in Section 8.2.1 of [4]. By the definition given in [4] the information bit throughput is defined as the sum of all correctly received information bits over the test interval, divided by the test duration. PER is estimated by the Node B emulator based on the received ACK/NACK messages from the UE.  

Due to the approach selected in the variable reference channel throughput calculation, the throughput is calculated even in situation in which the UE reports the CQI 0, expressing that it is in a channel condition in which it cannot receive any code, modulation and information bit payload combination in the given CQI set. According to our understanding this is valid approach for two reasons. Firstly, as mentioned earlier, the MCC allocates CQI 1 to the UE even though the UE has reported CQI 0, thus enabling possible correct reception of CQI 1 i.e. some throughput. Secondly, if the occasion when the UE reports CQI 0, are included to the throughput calculation it would make it undesirable from the throughput point of view for the UE to report CQI 0 more often than necessary.

The PER in variable reference channel test proposal is targeted to measure the accuracy of the UE CQI reporting together with the throughput. However, in the situation when UE reports CQI 0 and node B responds by sending CQI 1, the resulting PER estimate based on the definition given in the draft TR 25.890 [4], leads to erroneous result. Thus when the Node B emulator transmits a CQI 1 to the UE, as a response to reported CQI 0, then the measured the PER should be by definition higher than the targeted 10% (Section 7.2 in [3]). Therefore it is proposed that the ACK/NACK’s resulting from the UE reporting a CQI 0 are neglected in the PER estimation at Node B emulator. Another option is that when the UE reports CQI 0, nothing is send by the Node B emulator. These occasions could still be included in the throughput calculation thus making it undesirable from the UE point of view to report CQI 0 more often than needed.
4. Further results for CQI testing

In this chapter we present initial PER accuracy results for the VRC testing assessment. In addition we also present CQI distributions in different propagation conditions.

Figures 5, 6, 7 and 8 in Annex C at the end of this document, present the PER results with the same 
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 values and in the same Ec/Ior range as the throughput results in the Annex B. The Figure 5 presents the simulated PER accuracy in AWGN. It can be seen that the PER stays close to the PER target 10% with all 
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 and Ec/Ior values. Figures 6, 7 and 8 show the simulated PER behaviour in multi path fading channels, Pedestrian A 3km/h, Pedestrian B 3 km/h and Vehicular A 30 km/h, respectively. From these figures it can be seen that at 
[image: image4.wmf]ˆ

/

oroc

II

 value of 10 dB the PER is approximately within (3% of the PER target in all multi path channels over the whole Ec/Ior range. With the 5 dB 
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 value the PER starts to get higher at lower Ec/Ior values in Pedestrian A and Vehicular A, but stays within (6% of the target. No significant change in PER is observed in Pedestrian B with 
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 of 5 dB compared to 
[image: image7.wmf]ˆ

/

oroc

II

 of 10 dB . In Pedestrian A with 0 dB 
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 value the PER raises nearly to 30% at low Ec/Ior values but stays within (10% of the target at higher (>-8 dB) Ec/Ior values. Also in Vehicular A and Pedestrian B the PER increases at 0 dB 
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, but the increase is not so dramatic as in Pedestrian A. 

The reason for the more higher PER increase at Pedestrian A with a low 
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 value can be seen from the CQI distributions presented in Annex D. Figures 9, 10 and 11 in Annex D show the CQI distribution in Vehicular A 30 km/h, Pedestrian B 3km/h and Pedestrian A 3km/h at 
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 values 0, 5 and 10 dB with Ec/Ior values [-3,-6,-9] dB’s. Figure 9 presents the CQI distributions with a 
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 value of 0 dB. In all the presented Ec/Ior points the ‘tail’ of the Pedestrian A CQI distribution has peak at CQI 1. This is due to the fact that as the 
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 and Ec/Ior values get lower, the probability that the UE being in a such a conditions that it is unable to receive any of the possible transport block size, modulation and code number combinations increases. Because the MCC in the Node B emulator allocates CQI 1 to the UE even if the UE reports CQI 0, the observed PER at the Node B increases. This was also discussed in the Section 3 of this document and it was proposed that these occasions should be neglected in PER calculation.

In offline email discussions it was proposed that Vehicular A 30 km/h channel model could be removed form the VRC testing. We also agree that from the test time point of view it would be beneficial to reduce the number of the propagation conditions used in tests. This should be done while keeping the scope of the CQI reporting accuracy test in mind. According to our understanding the Vehicular A 30 km/h channel model is required in VRC testing as it stresses the UE CQI reporting functionality in higher speeds than the other multi path channel models. We would propose the removal of the Pedestrian B channel model from the VRC test and keeping the Pedestrian A and Vehicular A, based on the following reasons. 

1. It can be observed from the throughput results shown in Annex B that the throughput achieved in Pedestrian B and Vehicular A are quite comparable. The main scope of the VRC test is not the achievable throughput but the CQI reporting accuracy.

2. From the PER curves presented in Annex C it can be seen that the PER in Pedestrian B stays lower than in Vehicular A almost over the whole studied area. Only at the 
[image: image14.wmf]ˆ

/

oroc

II

 value 0 dB with Ec/Ior value -10 dB the Pedestrian B would seem to have higher PER than Vehicular A. This is due to the same reason as in the case of the Pedestrian A. This can be seen from the Figure 9 c) where the probability of CQI 1 ‘peaks’ higher with Pedestrian B than with Vehicular A. Therefore it would seem reasonable to assume that the Vehicular A 30 km/h is more demanding than the Pedestrian B 3km/h test condition for VRC.
3. From the CQI distributions presented in Annex D the forms of the CQI distributions in different channels can be seen. The CQI distribution of Pedestrian A is quite wide, thus it tests the range of UE CQI reporting. It would seem reasonable to keep the Pedestrian A channel in the VRC test as it enables wide range of different CQI’s to be tested even with one 
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 and Ec/Ior value. 
4. The CQI distribution of Vehicular A and Pedestrian B are quire similar as can be seen from the Figures 9, 10 and 11 in Annex D. From the CQI distribution range point of view, neither of these channels offer anything extra when compared to Pedestrian A, but from CQI accuracy point of view, the Vehicular A due to it’s higher speed, is more demanding. 
5. As the UE performance is already tested in all of these propagation models in the Fixed Reference Channels it would seem reasonable that in Variable Reference Channel testing only Pedestrian A 3km/h and Vehicular A 30km/h would be used.
These are initial results and the achievable CQI report quality still requires further study, but in our opinion reasonable tight accuracy requirement should be set on the PER reporting. If too loose requirements were set to the CQI quality it would make the CQI reporting useless for the Node B scheduler and thereby degrading the system performance. 

5. Conclusion

In this document we have presented initial throughput simulation results for the Variable Reference Channel. Additionally some results are presented for the CQI reporting accuracy and distribution in different propagation conditions. Based on these results it shown that some modifications would be needed to the MCC functionality in Node B emulator to make the Variable Reference Channel test more accurate. To achieve this it is proposed that the Node B emulator functionality could be improved so that it neglects ACK/NACK messages from UE when Node B emulator has send a CQI 1 to the UE as response to CQI 0 report. Additionally it is suggested that the Pedestrian B could be removed from the Variable Reference Channel testing, as it does not offer anything extra to the CQI reporting accuracy testing, and Pedestrian A and Vehicular A are used instead. 

Based on our initial simulations the PER accuracy requirement of 3 to 5 percent would seem feasible, depending on the selected  
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 and Ec/Ior values. Also it would seem that with carefully selected 
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 and Ec/Ior values and propagation conditions, the number of tests needed in VRC could be kept quite low without sacrificing the test coverage. Based on the presented results we propose that the VRC testing could be performed in two points with Pedestrian A and Vehicular A; 

1. in Pedestrian A 3km/h at 
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= 10 dB, Ec/Ior = -6 dB and,
2.  in Vehicular A 30 km/h at 
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= 5 dB, Ec/Ior = -3 dB. 
With these selected points the accuracy and the range of CQI reporting would be tested with point 1 and the accuracy and the general performance would be further stressed with point 2.
6. References

[1] 3GPP TR 25.890 v1.0.0,High Speed Downlink Packet Access: UE Radio Transmission and Reception. (FDD). (Release 5).

[2] 3GPP TS 25.212 v5.1.0, Multiplexing and channel coding (FDD) (Release 5)

[3] 3GPP TS 25.214 v5.1.0, Physical layer procedures (FDD) (Release 5)

[4] 3GPP TR 25.890 v1.1.0 (DRAFT),High Speed Downlink Packet Access: UE Radio Transmission and Reception. (FDD). (Release 5).

Annex A Simulation Assumptions

Table 1: Used simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH  reference channel
	Variable Reference Channel

	HSDPA control channels present
	Not present. Included in OCNS

	DL DPCH reference channel
	Not present. Included in OCNS

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Ideal

	SRRC pulse shaping 
	On

	Propagation channel types
	PedA and PedB with 3 km/h and VehA with 30 km/h

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by [2]

	RV sequence for each modulation
	Xrv =0 was used

	Max number of transmissions per H-ARQ process
	1

	Number HS-DSCH transport channels
	1

	Channel Interleaver
	As specified by [2]

	Turbo decoding
	MaxLogMap – 8 iterations
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	-60 dBm

	ACK/NACK feedback error rate
	0%
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	0, 5 and 10dB

	Primary Scrambling code
	S_dl, 0

	SCH
	Off

	CQI feedback delay
	1 slot

	CQI feedback parameter k
	1

	N_cqi_transmit
	Not used, error-free HS-DPCCH.

	N_acknack_transmit
	Not used, error-free HS-DPCCH.


Table 2: Used CQI mapping table

	CQI value
	TBS
	Number of Codes
	Modulation

	0
	N/A
	Out of Range

	1
	160
	1
	QPSK

	2
	200
	1
	QPSK

	3
	260
	1
	QPSK

	4
	340
	1
	QPSK

	5
	400
	1
	QPSK

	6
	480
	1
	QPSK

	7
	680
	2
	QPSK

	8
	820
	2
	QPSK

	9
	960
	2
	QPSK

	10
	1290
	3
	QPSK

	11
	1520
	3
	QPSK

	12
	1780
	3
	QPSK

	13
	2300
	4
	QPSK

	14
	2610
	4
	QPSK

	15
	3330
	5
	QPSK

	16
	3590
	5
	16QAM

	17
	4200
	5
	16QAM

	18
	4700
	5
	16QAM

	19
	5300
	5
	16QAM

	20
	5910
	5
	16QAM

	21
	6600
	5
	16QAM

	22
	7200
	5
	16QAM


Annex B - Throughput Simulation Results
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Figure 1. Variable Reference Channel throughput simulation results in Pedestrian A with 3 km/h.
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Figure 2. Variable Reference Channel throughput simulation results in Pedestrian B with 3 km/h.
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Figure 3. Variable Reference Channel throughput simulation results in Vehicular A with 30 km/h.
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Figure 4. Variable Reference Channel throughput simulation results in AWGN.

Annex C - PER results
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Figure 5. PER in AWGN.
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Figure 6. PER in Pedestrian A 3 km/h.
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Figure 7. PER in Pedestrian B 3 km/h.
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Figure 8. PER in Vehicular A 30 km/h.

Annex D - CQI Distributions
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c)

Figure 9. CQI distributions for VehA30, PedB3 and PedA3 with G=0dB at Ec/Ior a) -3, b) -6 and c) -9 dB. 
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c)

Figure 10. CQI distributions for VehA30, PedB3 and PedA3 with G=5dB at Ec/Ior a) -3, b) -6 and c) -9 dB.
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c)

Figure 11. CQI distributions for VehA30, PedB3 and PedA3 with G=10dB at Ec/Ior a) -3, b) -6 and c) -9 dB.
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