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2.
Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1. Scope

The purpose of this document is to capture the RAN4 discussions, simulation assumptions and reference channel definitions concerning transmission and reception of FDD HSDPA-related signals by the User Equipment (UE).

2. References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1] 3GPP TR 25.858 High Speed Downlink Packet Access – Physical Layer Aspects (Release 5)

[2] 3GPP TS 25.308 High Speed Downlink Packet Access RAN2 Stage2 Description

[3] TR 101 112 V3.2.0 (1998-04), “Selection procedures for the choice of radio transmission technologies of the UMTS”, (UMTS 30.03 version 3.2.0)

3. Definitions and Abbreviations

MCC 


Modulation and Coding Controller 

H-ARQ 

Hybrid Automatic Repeat Request

HS-DPCCH 
High Speed Dedicated Physical Control Channel

HS-DSCH 
High Speed Downlink Shared Channel

HS-PDSCH 
High Speed Physical Downlink Shared Channel

HS-SCCH 
High Speed Shared Control Channel

IR 



Incremental Redundancy

OCNS 

Orthogonal Channel Noise Simulator

RV 


Redundancy Version

R



Information bit throughput

TTI


Transmission Time Interval

UE 


User Equipment

4. Background and Introduction

This document records RAN4’s analysis of receiver performance for HSDPA-capable terminals, including simulation assumptions, propagation models, reference measurement channels and performance assessment criteria and results. The document is initially intended as a reference for the generation of simulation results for HSDPA receiver performance assessment. It is also intended, however, that the tests and procedures described will – with minimum modification – ultimately be included in TS 25.101 as the basis for HSDPA receiver conformance testing.

The performance analysis of HSDPA-capable UE’s receiving the HS-PDSCH physical channel is based on the measured information bit throughput 
[image: image2.wmf]R

 sustained using H-ARQ by the UE under test.

Two distinct classes of reference measurement channel are defined for which the throughput 
[image: image3.wmf]R

 is measured:

a) Fixed reference channel – for this class of reference measurement channel, the per-TTI information bit payload (i.e. the information bit content covered by the 24-bit CRC on the HS-DSCH) is constant and independent of the UE measurement report. This class of reference channel is defined primarily to permit straightforward comparison of initial performance results.

b) Variable reference channel – for this class of reference measurement channel, the per-TTI information bit payload is controlled by the most recently received UE measurement report. The mapping between the UE measurement report and the information bit payload is controlled by the Modulation and Coding Controller (MCC) function embedded in the Node-B test emulator.
The generation of DL signals as received at the UE antenna connector needs to be revised for future work in order to realistically model features of R99 DL channels that are not covered by the current assumptions in this TR, for instance the use of transmit diversity, since these features might have an impact on performance requirements. It is RAN4's understanding that the current modelling of R99 DL channels is sufficient for investigation of RAKE receiver architectures

5. Performance Assessment – Fixed Reference Channels

5.1. General

The fixed reference channels are described in Annex B. The guiding principles for their definition are:

a) UE capability class – it is desirable that a UE should be assessed at the limit of its supported information bit rate capability. Accordingly, each UE is assessed using the highest information rate fixed reference channel that lies within its capability parameters. The fixed reference channels defined in Annex B permit assessment of the new modulation type of 16-QAM.

b) Incremental redundancy – since the new feature of IR (including the sub-category of Chase operation) is defined in the HS-DSCH modulation and coding chain, IR is used as the basis for fixed channel definition, and

c) H-ARQ processes – since the H-ARQ entity in the UE is required to support multiple H-ARQ processes (under a semi-static partition defined by higher-layer signalling), the fixed reference channels are defined consistent with multiple H-ARQ processes in the UE under test, where the number of H-ARQ processes are consistent with the capability class (specifically, with the inter-TTI distance capability parameter).

5.2. Test Configuration

The basic test apparatus configuration (and link simulation configuration) for fixed reference channels appears in Figure 7.1. As well as transmitting various downlink control channels (Annex A), the Node-B test apparatus transmits a 12.2kbps DPCH, one or more HS-SCCH’s (at minimum, from the UE’s perspective, the HS-SCCH set is of size greater than 1) and the HS-PDSCH. In addition, the Node-B test emulator transmits an OCNS signal specified in Annex A. The UE under test transmits the complementary uplink DPCH and the HS-DPCCH (for ACK/NACK transfer in the case of the fixed reference channels).

Figure 7.1: Test configuration – fixed reference channel
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For each of the propagation channels specified in Annex C.1.1, using a constant value of 
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/

oroc

II

, and corresponding specified downlink DPCH and HS-SCCH 
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 values, the information bit throughput 
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 is measured as a function of HS-PDSCH 
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. For fixed reference channels where the UE soft channel bit resource is partitioned between multiple H-ARQ processes, the test Node-B emulator transmits using each H-ARQ process in sequence. That is, on each valid successive TTI (observing the minimum inter-TTI interval of the UE) the test Node-B emulator increments the HS-SCCH H-ARQ process identifier modulo the number of defined H-ARQ processes.

As defined in [1], up to a maximum specified number of transmissions, each H-ARQ process transmission or re-transmission comprises a redundancy version derived using the HS-DSCH encoding and rate-matching procedure. If the maximum number of transmission attempts (specified in Annex A) is exceeded without reception of an ACK on the error-free uplink HS-DPCCH, the entire content of the information bit payload is assumed to have been lost. On the next transmission using the H-ARQ process for which the maximum number of transmission attempts has expired, the test Node-B emulator generates a new TTI information bit payload, and increments the HS-SCCH new data indicator field.

During the test, the ratio 
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 of the HS-PDSCH serving cell received power spectral density 
[image: image9.wmf]ˆ

or

I

 to interference spectral density 
[image: image10.wmf]oc

I

 is maintained at a constant level, at the value specified in the Annex D. The fraction of the Node-B radiated power allocated to the HS-PDSCH – expressed as the ratio 
[image: image11.wmf]/
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 of energy per chip 
[image: image12.wmf]c
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 assigned to the HS-PDSCH (in fact, the sum of the energy per chip of all the length-16 multicodes comprising the HS-PDSCH) divided by the transmitted power spectral density 
[image: image13.wmf]or

I

 – is varied over the range specified in Annex D. For each value of HS-PDSCH 
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, the measured information bit throughput 
[image: image15.wmf]R

 is defined as the sum (in kilobits) of the information bit payloads (excluding the 24-bit HS-DSCH CRC) successfully received during the test interval, divided by the duration of the test interval (in seconds). The resulting throughput is expressed in units of kilobits/s (kbps) as a function of HS-PDSCH 
[image: image16.wmf]/
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.

The interference process represented by 
[image: image17.wmf]oc

I

 in Figure 7.1 is currently assumed to be temporally uncorrelated (i.e. spectrally white).

5.2.1. Redundancy Version Selection

For each successive RV transmission on a specific H-ARQ process, the Node-B test emulator transmits a set sequence of RV’s. 

The 
[image: image18.wmf]k

-th transmitted RV (where 
[image: image19.wmf]0,1,...

k

=

) is expressed in terms of the RV selection parameters Xrv, 
[image: image20.wmf]s

 and 
[image: image21.wmf]r

 of the HS-DSCH coding and rate-matching procedure [1] according to modulation as presented in the Tables 7.1 and 7.2 below as follows (“mod” represents modulo function):

	k mod 4
	Xrv

	
	QPSK

	0
	0

	1
	2

	2
	5

	3
	6


Table 7.1: RV selection for QPSK

	k mod 4
	Xrv

	
	16QAM

	0
	6

	1
	2

	2
	1

	3
	5


Table 7.2: RV selection for 16-QAM

6. Performance Assessment – Variable Reference Channels

6.1. General

The variable reference channels are described in Annex B.2. The guiding principles for their definition are:

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 Channel Quality Indicator (CQI) 

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 
[image: image22.wmf]/

cor
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 to the maximum number of codes supported by the HS-PDSCH code handling capability parameter of the UE under test.

6.2. Test Configuration

The basic test apparatus configuration (and link simulation configuration) for variable reference channels appears in Figure 8.1. As well as transmitting various downlink control channels (Annex A), the Node-B test apparatus transmits a 12.2kbps DPCH, one or more HS-SCCH’s (at minimum, from the UE’s perspective, the HS-SCCH set is of size greater than 1) and the HS-PDSCH. In addition, the Node-B test emulator transmits an OCNS signal required specified in  Annex A.  The UE under test transmits the complementary uplink DPCH and the HS-DPCCH (for ACK/NACK and CQI).
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Figure 8.1:
Test configuration – variable reference channel

For the variable reference channel, the variation of 
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 and HS-PDSCH 
[image: image24.wmf]/
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 during the test are identical to the procedure for fixed reference channels. The test procedure for the variable reference channels deviates, however, in the computation of the information bit payload, the instantaneous coding rate and the number of HS-PDSCH codes to be transmitted. The 
MCC function determines the per-TTI information bit payload according to the CQI requested by the UE. Based on the CQI report, the MCC function also determines the instantaneous coding rate and the number of HS-PDSCH codes to transmit, as specified by the CQI definition.

6.2.1. Variable Reference Sequence

UE performance under variable reference channel conditions is assessed in the following steps.

a) Configure the UE under test to observe a specified mean 
[image: image25.wmf]ˆ
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, and then vary the nominal HS-PDSCH 
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 over a specified range. For each value of HS-PDSCH 
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, the UE is signalled with the HS-PDSCH power offset parameter 
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 computed as the ratio of the total nominal HS-PDSCH 
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 to the CPICH 
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, 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 8.1) 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.] . TS 25.214-5.2. Section 6A.2 specifies the timing relations for channel quality indication. For the purpose of formatting the HS-DSCH payload for VRC testing, the Node-B emulator/MCC shall apply the most recently received CQI report. Accordingly, for the purpose of simulation, the delay between the end of the HS-DPCCH sub-frame transporting the CQI report and the start of reception of the associated HS-DSCH sub-frame shall be 4.5 timeslots. The timing for CQI reporting is specified in Figure 8.2.
Note
1) For the purpose of simulation, this implies that - in keeping with TS 25.214-5.2 Section 6A.2 - the delay between the end of the 3-timeslot CQI reference period and the beginning of reception of the associated HS-DSCH sub-frame shall be 7.5 timeslots.
2) The simulation assumptions are used for the assessment of the UE CQI behaviour and do not imply a corresponding Node B performance requirement.
c) If the indicated CQI includes a power-offset, the Node-B emulator transmits the transport block which corresponds to the defined CQI with the maximum payload supported by the UE under test, and reduces the 
[image: image31.wmf]/
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 applied to the HS-PDSCH by the offset indicated by the CQI. Note that for the duration of such TTIs, the power allocated by the Node-B emulator to the OCNS is adjusted upward to always ensure that the total radiated 
[image: image32.wmf]/
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 sums to unity. 
d) If the indicated CQI is 0, the Node-B emulator transmits the transport block , which corresponds to CQI 1. The information bit throughput 
[image: image33.wmf]R

 is defined – as in the fixed reference channel case – as the sum of all information bits correctly received over the test interval, divided by the test duration. For the purpose of PER estimation, packets subject to the mapping of CQI 0 to CQI 1 (“mapped packets”) shall be discarded. That is, the PER shall be computed as the total number of received HS-DSCH packets (excluding mapped packets) in error to the total number of received HS-DSCH packets (excluding mapped packets).
e) 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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[image: image35.wmf]ˆˆˆ

PERminPERPERmax

PPP

££

 over the 
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range required by the test, where 
[image: image37.wmf]ˆ
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and 
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 are FFS.
f) The UE is further required to sustain at least a minimum mean information bit throughput 
[image: image39.wmf]R

, as measured over the duration of the test. 
A summary of the resulting simulation conditions appears in Table 8.1. The minimum requirement for 
[image: image40.wmf]R

 and associated permissible values of 
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 and 
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 would be specified following presentation of simulation results.
	Simulation Condition
	Value

	Downlink physical channels
	Annex A.1

	Simulation assumptions
	Annex A.5  (N.B: no re-transmission)

	UE Capability Combination 
	1,5
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 (dB)
	{0, 5, 10} dB
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 (dB)
	{-6, -3} dB

	Propagation channels
	AWGN, PA3, PB3, VA30

	CQI feedback delay
	Figure 8.2

	CQI table for 5 code capability
	Table 8.2

	CQI feedback parameter k
	1

	N_cqi_transmit
	1

	N_acknack_transmit
	1


Table 8.1: Summary of simulation assumptions – variable reference channel testing

	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0

	2
	173
	1
	QPSK
	0

	3
	233
	1
	QPSK
	0

	4
	317
	1
	QPSK
	0

	5
	377
	1
	QPSK
	0

	6
	461
	1
	QPSK
	0

	7
	650
	2
	QPSK
	0

	8
	792
	2
	QPSK
	0

	9
	931
	2
	QPSK
	0

	10
	1262
	3
	QPSK
	0

	11
	1483
	3
	QPSK
	0

	12
	1742
	3
	QPSK
	0

	13
	2279
	4
	QPSK
	0

	14
	2583
	4
	QPSK
	0

	15
	3319
	5
	QPSK
	0

	16
	3565
	5
	16-QAM
	0

	17
	4189
	5
	16-QAM
	0

	18
	4664
	5
	16-QAM
	0

	19
	5287
	5
	16-QAM
	0

	20
	5887
	5
	16-QAM
	0

	21
	6554
	5
	16-QAM
	0

	22
	7168
	5
	16-QAM
	0

	23
	7168
	5
	16-QAM
	-1

	24
	7168
	5
	16-QAM
	-2

	25
	7168
	5
	16-QAM
	-3

	26
	7168
	5
	16-QAM
	-4

	27
	7168
	5
	16-QAM
	-5

	28
	7168
	5
	16-QAM
	-6

	29
	7168
	5
	16-QAM
	-7

	30
	7168
	5
	16-QAM
	-8


Table 8.2: CQI mapping table for 5-code UE capability
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9
Performance Assessment- TX Diversity

9.1 General (draft proposal for review after RAN4#24)

NOTE: This section is provided for information and will need to be revised after WG4 approval

As specified in TS 25.211, the transmit diversity mode applicable to the HS-DSCH and HS-SCCH must be the same as the DPCH associated with those channels. After RAN1#28, the status of allowable transmit diversity modes (jointly applicable to the DPCH, HS-DSCH and HS-SCCH) for HSDPA transmission are specified in Table 9.1.

	Diversity Mode
	Open Loop (STTD)
	Closed Loop Mode 1
	Closed Loop Mode 2

	Status
	Permissible
	Permissible
	FFS


Table 9.1: Transmit Diversity Schemes Applicable to HSDPA


Accordingly, given RAN1’s agreement on at least one transmit diversity mode, it now seems appropriate for RAN4 to specify a test for assessment of transmit diversity for open loop transmit diversity (STTD).  This has the added benefit of addressing the concerns expressed by some companies regarding backwards compatibility of HSDPA with Release-99 services. 

Methods of assessing other transmit diversity methods (such as closed loop modes) can be added on completion of RAN1’s work on transmit diversity for HSDPA.

9.2
Assessment of Transmit Diversity Performance – Open Loop (STTD)
The proposed downlink physical channels required for assessment of HSDPA using open loop (STTD) transmit diversity is specified in Table 9.2 where the OCNS signal radiated by the UE uses the code set specified in Annex A.  A summary of the proposed test conditions for the fixed reference channel cases is shown in Table 9.2.

	Simulation Condition
	Value

	Downlink physical channels
	Annex A.2

	Simulation assumptions
	Table A.5

	Fixed reference channel sets
	Annex B.1
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 (dB)
	{5,10} dB
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 (dB)
	{-12, -10, -8, -6, -4, -2} dB

	Propagation channels
	PA3, PB3, VA30


Table 9.2: Summary simulation conditions –Tx Diversity testing.
10 Performance Assessment- HS-SCCH and Associated DCH

10.1 General (draft proposal for review after RAN4#24)

NOTE: This section is provided for information and will need to be revised after WG4 approval

It is also necessary to consider the simultaneous performance of the UE when receiving the associated DPCH and HS-SCCH, since this is an important measure of adequate UE demodulation resource provisioning (e.g. despreading resources etc.) In practice, this effectively requires that the DPCH 
[image: image47.wmf]/
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and HS-SCCH 
[image: image48.wmf]/
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in Annex D be populated with specific values.

RAN1’s decision to eliminate the HI field from the associated DPCH makes the definition of a reference configuration for the associated DPCH relatively straightforward, and it is proposed that the 12.2kbps downlink reference channel specified in Section A3.1 of TS25.101 be used as the basis for HSDPA receiver performance assessment. Although it would be desirable to configure the DPCH with closed-loop power control enabled (especially since the HS-SCCH transmit power level is specified with respect to the DPCH pilot symbols and therefore could also be power controlled), this may be excessively complex from a test perspective. Accordingly, it is proposed that the DPCH and hence HS-SCCH are not power controlled.

The modulation and coding aspects of the HS-SCCH are almost complete in RAN1 (with the exception of the UE-specific HS-SCCH Part-1 mask specification, and the precise convolutional encoder rate and puncturing patterns). In TS25.890 Currently specifies that the UE should be signalled that the HS-SCCH set size is 4, with the UE under test addressed using one particular HS-SCCH.

Notably, however, TS 25.214 (Rel5) states, “if the UE did not detect control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the previous subframe, the UE shall monitor all HS-SCCHs in the HS-SCCH set. If the UE did detect control information intended for this UE in the previous subframe, it is sufficient to only monitor the same HS-SCCH used in the previous subframe.”

Accordingly, for reference test channels such as the fixed reference channel set 2, since the UE is signalled on each consecutive sub-frame, the HS-SCCH detection problem is simplified, and detection performance improved. No such simplification occurs, however, for fixed reference channel set 1 (whose inter-TTI distance is 3). One possible solution here would be to test UE’s capable of supporting fixed reference channel set 2 using fixed reference channel set 1 (or some subset of the fixed reference channel set 1 requirements).
At present, according to TS25.890 HS-SCCH_2-4 are DTX’d. In practice, another potential issue in HS-SCCH detection is the possibility of missed detection of the HS-SCCH intended for the UE under test due to higher received signal power on alternative HS-SCCH’s, and this problem is not assessed with the current test methodology. This aspect could be handled by specifying activity on one or more of the HS-SCCH’s other than HS-SCCH_1, or by including null transmission sub-frames, but before this additional complexity is introduced it would be useful to reach consensus on whether this represents an important failure case for HSDPA receivers.

Accordingly, it is proposed that – for each fixed reference channel test case adopted at RAN4#23 – maximum specified values for DPCH and HS-SCCH 
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 be recommended at RAN4#24 by each interested company, based on 

a) A required DPCH FER of 1%, and

b) No more than 1% reduction in throughput due to HS-SCCH failure.

11 Simulation Results

This section c




Contains a summary of the simulation results offered by each company. 

11.1

Results – Fixed Reference Channels

11.1.1

Results presented at WG4#22

Results are presented for the tests suggested in TR25.890 v0.0.1 [15]. These results are summarized in the Table 11.1 below

Table 11.1: Results for tests assumptions proposed in [15] 
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(dB)
	Throughput (kbps)

	
	
	Ericsson

[19]
	Motorola

[16]
	Nokia

 [17]
	NTT DoCoMo

 [18]
	Qualcomm

[20] & [22]

	Test a

(AWGN)
	-15
	[394]5
	350
	-
	[394]
	394

	
	-10
	[788]
	788
	[788]
	[788]
	788

	Test 1

(PB3)
	-10
	-
	0
	[0]
	[1.67]
	9.5

	
	-4
	-
	300
	[290]
	[300]
	280

	
	-2
	-
	400
	-
	[450]
	400

	Test 2

(VA30)
	-10
	-
	0
	[0]
	[0]
	0

	
	-4
	-
	330
	[300]
	[250]
	314

	
	-2
	-
	440
	-
	[400]
	420

	Test 3

(VA120)
	-10
	-
	0
	[0]
	[0]
	0

	
	-4
	-
	310
	[280]
	[225]
	318

	
	-2
	-
	400
	-
	[350]
	375


11.1.1 Results presented at WG4#23

Results were presented for the test assumptions suggested in the TR25.890v.0.0.3 from various companies and have been complied together for comparison purposes [24]. In the following tables only results for SET1 are presented for the geometry factor 0 and 10 dB, which are the agreed values for future performance requirements. 

Table 11.2:  Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
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(dB)
	Motorola
	Nokia
	Panasonic
	NTT DoCoMo
	Qualcomm
	Common Value

	PA3
	-3
	150
	210
	180
	231
	270
	208

	
	-6
	66
	100
	90
	120
	170
	109

	PB3
	-3
	180
	209
	200
	215
	200
	201

	
	-6
	56
	75
	90
	93
	70
	77

	VA30
	-3
	190
	212
	200
	213
	210
	205

	
	-6
	55
	82
	70
	93
	80
	76

	VA120
	-3
	180
	212
	190
	215
	210
	201

	
	-6
	34
	76
	60
	90
	70
	66


Table 11.3: Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
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(dB)
	Motorola
	Nokia
	Panasonic
	NTT DoCoMo
	Qualcomm
	Common Value

	PA3
	-3
	415
	465
	440
	482
	490
	458

	
	-6
	313
	375
	340
	400
	430
	372

	PB3
	-3
	405
	431
	420
	428
	420
	421

	
	-6
	233
	250
	250
	260
	260
	251

	VA30
	-3
	410
	426
	410
	419
	425
	418

	
	-6
	265
	255
	230
	260
	290
	260

	VA120
	-3
	410
	413
	360
	404
	440
	405

	
	-6
	246
	240
	200
	240
	285
	242


Table 11.4:
Throughput for Fixed Reference Channel Set 1 – 16QAM (
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	Channel Type
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	Motorola
	Nokia
	Panasonic
	NTT DoCoMo
	Qualcomm
	Common Value

	PA3
	-3
	450
	511
	420
	543
	610
	507

	
	-6
	276
	305
	240
	380
	460
	332

	PB3
	-3
	340
	335
	340
	306
	345
	333

	
	-6
	167
	145
	170
	116
	220
	164

	VA30
	-3
	370
	345
	320
	339
	380
	351

	
	-6
	214
	160
	130
	150
	260
	183

	VA120
	-3
	350
	322
	280
	298
	370
	324

	
	-6
	194
	135
	80
	110
	255
	155


11.1.2 Results presented at WG4#24

Results were presented for the test assumptions suggested in the TR25.890v.1.1.0. from various companies and have been complied together for comparison purposes [25]. In the following tables results for SET1 are presented for the geometry factor 0 and 10 dB, which are the agreed values for future performance requirements with and without implementation margin. 

Table 11.5 Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
	
[image: image58.wmf]c

or

E

I
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	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	Sony
	NEC

	PA3
	-3
	215
	268
	214
	192
	288
	225
	205

	
	-6
	108
	119
	107
	120
	166
	118
	104

	PB3
	-3
	217
	217
	211
	214
	208
	218
	210

	
	-6
	102
	87
	97
	101
	90
	105
	95

	VA30
	-3
	217
	216
	216
	199
	214
	215
	210

	
	-6
	109
	80
	108
	96
	96
	106
	98

	VA120
	-3
	214
	217
	207
	192
	209
	213
	213

	
	-6
	116
	68
	104
	89
	86
	109
	105


Table 11.6 Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
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	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	Sony
	NEC

	PA3
	-3
	464
	470
	463
	450
	505
	467
	460

	
	-6
	373
	387
	367
	403
	456
	396
	381

	PB3
	-3
	426
	443
	425
	428
	417
	429
	417

	
	-6
	255
	259
	253
	234
	268
	256
	251

	VA30
	-3
	425
	432
	426
	405
	439
	420
	412

	
	-6
	261
	263
	258
	238
	285
	256
	254

	VA120
	-3
	408
	417
	384
	376
	422
	406
	404

	
	-6
	254
	263
	244
	224
	270
	250
	248


Table 11.7 Throughput for Fixed Reference Channel Set 1 – 16QAM (
[image: image61.wmf]10

or

oc

I

dB

I

=

) in kbps

	Channel Type
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(dB)
	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	Sony
	NEC

	PA3
	-3
	501
	526
	481
	480
	620
	527
	496

	
	-6
	297
	328
	277
	350
	492
	342
	303

	PB3
	-3
	361
	370
	341
	327
	342
	339
	339

	
	-6
	196
	159
	165
	163
	206
	193
	165

	VA30
	-3
	348
	377
	312
	292
	384
	341
	301

	
	-6
	181
	173
	133
	149
	252
	197
	111

	VA120
	-3
	264
	367
	257
	239
	372
	322
	261

	
	-6
	80
	144
	68
	107
	234
	191
	67


. 

Table 11.8 Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
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	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	NEC
	Average Value

	PA3
	-3
	153
	141
	160
	123
	172
	124
	147

	
	-6
	68
	58
	75
	55
	83
	51
	65

	PB3
	-3
	159
	127
	160
	121
	143
	119
	138

	
	-6
	35
	11
	40
	15
	27
	7
	23

	VA30
	-3
	165
	125
	160
	121
	153
	125
	142

	
	-6
	35
	10
	40
	13
	27
	5
	22

	VA120
	-3
	169
	124
	160
	118
	150
	117
	140

	
	-6
	18
	8
	27
	18
	13
	2
	13
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Table 11.9 Throughput for Fixed Reference Channel Set 1 – QPSK (
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	Channel Type
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	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	NEC
	Average Value

	PA3
	-3
	423
	417
	420
	414
	457
	409
	423

	
	-6
	304
	300
	300
	296
	363
	288
	309

	PB3
	-3
	297
	283
	313
	255
	314
	261
	287

	
	-6
	196
	177
	203
	150
	200
	160
	181

	VA30
	-3
	313
	288
	325
	257
	332
	254
	295

	
	-6
	204
	181
	210
	161
	223
	158
	190

	VA120
	-3
	292
	273
	290
	241
	305
	248
	275

	
	-6
	194
	175
	195
	159
	207
	155
	181
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Table 11.10 Throughput for Fixed Reference Channel Set 1 – 16QAM (
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	Channel Type
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	Motorola
	Nokia
	Panasonic
	Ericsson
	Qualcomm
	NEC
	Average Value

	PA3
	-3
	360
	372
	360
	338
	460
	320
	368

	
	-6
	180
	198
	190
	170
	278
	169
	198

	PB3
	-3
	262
	235
	257
	144
	257
	160
	219

	
	-6
	43
	20
	64
	2
	72
	5
	34

	VA30
	-3
	275
	245
	230
	132
	284
	120
	214

	
	-6
	66
	16
	48
	5
	144
	2
	47

	VA120
	-3
	176
	190
	170
	90
	288
	85
	167

	
	-6
	10
	7
	33
	1
	113
	1
	28
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11.2 Results – Variable Reference Channels

Results will be presented for variable reference channels.

Annex A – Simulation Assumptions

A.1
Downlink Physical Channels Present – Single-Antenna Transmission
The following downlink physical channels specified in Table A.1 are present during testing.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	As specified in TS 25.101 Annex C – mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	As specified in TS 25.101 Annex C – mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

P-SCH code is S_dl,0 as per TS25.213

S-SCH pattern is scrambling code group 0

	PICH
	PICH_Ec/Ior
	-15dB
	As specified in TS 25.101 Annex C.

	DPCH
	DPCH_Ec/Ior
	Test-specific
	Specified in  Annex D

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	Test-specific
	Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval). Specified. Annex D

	HS-SCCH_2
	HS-SCCH_Ec/Ior
	DTX’d
	No signalling scheduled, or power radiated, on this HS-SCCH, but signalled to the UE as present.

	HS-SCCH_3
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH_2.

	HS-SCCH_4
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH_2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	Specified in  Annex D

	OCNS
	
	Test-specific
	Balance of power 
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 of the Node-B is assigned to OCNS.


Table A.1: Downlink physical channels for HSDPA receiver testing – single antenna transmission
A.2
Downlink Physical Channels Present – Open Loop Tx Diversity (STTD)
The following downlink physical channels specified in Table A.2 are present during testing.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
	-13dB
	1. Total P-CPICH_Ec/Ior = -10dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
	-13dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
	-15dB
	1. STTD applied.

2. Total P-CCPCH Ec/Ior is –12dB.

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
	-15dB
	

	SCH (antenna 1/2)
	SCH_Ec/Ior
	-12dB
	1. TSTD applied.

2. Power divided equally between primary and secondary SCH.

	PICH (antenna 1)
	PICH_Ec1/Ior
	-18dB
	1. STTD applied.

2. Total PICH Ec/Ior is –15dB.

	PICH (antenna 2)
	PICH_Ec2/Ior
	-18dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	1. STTD applied.

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	Test-specific
	1. STTD applied.
2. Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval).

	HS-SCCH_2
	HS-SCCH_Ec/Ior
	DTX’d
	1. UE assumes STTD applied.

2. No signalling scheduled, or power radiated, on this HS-SCCH, but signalled to the UE as present.

	HS-SCCH_3
	HS-SCCH_Ec/Ior
	DTX’d
	1. As HS-SCCH_2.

	HS-SCCH_4
	HS-SCCH_Ec/Ior
	DTX’d
	2. As HS-SCCH_2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	1. STTD applied.

	OCNS
	
	Test-specific
	1. STTD applied.
2. Balance of power 
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 of the Node-B is assigned to OCNS.

3. Power divided equally between antennas.


Table A.2:  Downlink physical channels for testing of HSDPA open loop Tx diversity (STTD)
A.3
OCNS Definition

The selected channelization codes and relative power levels for OCNS transmission during for HSDPA performance assessment are defined in Table A.3. The selected codes are designed to have a single length-16 parent code. The relative power level of each code is specified in such a way that the sum of the allocated powers in Table A.3 is unity.

	Channelization Code at SF=128
	Relative Level setting (dB)
	DPCH Data

	2
	-6
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement.

	3
	-8
	

	4
	-8
	

	5
	-10
	

	6
	-7
	

	7
	-9
	


Table A.3:
OCNS definition for HSDPA receiver testing.

A.4
Receiver Architectures

As described in [13] initial simulation results will be based on the RAKE receiver architecture, and any results for other receiver architectures can also be presented.

A.5
Simulation Parameter Summary

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	Annex B.1

	HS-DSCH variable reference channels
	Annex B.2

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (Annex A.1 and A.2)

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	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 multipath component) are estimated by the receiver.

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Number of samples per chip (
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) for channel synthesis
	
[image: image75.wmf]2

P

=

 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, ITU PA3, ITU PB3, ITU VA30, ITU VA120 (Annex C.2)

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1 

	RV sequence
	Section 7.2.1 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap - 8 iterations
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	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)


Annex B – Reference Channel Definition

B.1
Fixed Reference Channel Definition

B.1.1

Fixed Reference Channel H-Set 1

	Parameter
	Unit
	Value

	
	
	

	Peak Inf. Bit Rate
	kbps
	1600
	2352

	Nominal Avg. Inf. Bit Rate
	kbps
	533
	784

	Inter-TTI Distance
	TTI’s
	3
	3

	Number of HARQ Processes
	Processes
	2
	2

	Information Bit Payload (
[image: image79.wmf]INF

N

)
	Bits
	3200
	4704

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	7680

	Total Available SML’s
 in UE
	SML’s
	19200
	19200

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

	Inst. Coding Rate
	
	0.67
	0.62

	Final Coding Rate
	
	0.33
	0.49

	Number of Physical Channel Codes
	Codes
	5
	4

	Modulation
	
	QPSK
	16QAM


Table B.1: Fixed Reference Channel H-Set 1
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Figure B.1:
Coding rate for Fixed reference Channel H-Set 1 (QPSK)
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Figure B.2:
Coding rate for Fixed reference Channel H-Set 1 (16 QAM)

B.1.2
Fixed Reference Channel H-Set 2

The detailed specification of this reference channel is TBD

Table B.2: Fixed Reference Channel H-Set 2

Figure B.3:
Coding rate for Fixed reference Channel H-Set 2 (QPSK)

Figure B.4:
Coding rate for Fixed reference Channel H-Set 2 (16QAM)
B.1.3
Fixed Reference Channel H-Set 3

	Parameter
	Unit
	Value

	
	
	

	Peak Inf. Bit Rate
	kbps
	1600
	2352

	Nominal Avg. Inf. Bit Rate
	kbps
	1600
	2352

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	3200
	4704

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	7680

	Total Available SML’s
 in UE
	SML’s
	57600
	57600

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

	Inst. Coding Rate
	
	0.67
	0.62

	Final Coding Rate
	
	0.33
	0.49

	Number of Physical Channel Codes
	Codes
	5
	4

	Modulation
	
	QPSK
	16QAM


Table B.5: Fixed Reference Channel H-Set 3
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Figure B.5:
Coding rate for Fixed reference Channel H-Set 3 (QPSK)
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Figure B.6:
Coding rate for Fixed reference Channel H-Set 3 (16 QAM)

B.1.4

Fixed Reference Channel H-Set Y

The detailed specification of this reference channel is TBD after completion of the RAN1 HSDPA UE capability discussion.

B.2
Variable Reference Channel Definition

The variable reference measurement channels are defined by :

a) the maximum information bit payload supported by the capability UE under test (and hence implicitly by the CQI table applicable to the UE under test)

b) the most recently received UE CQI report.

B.3
MCC Definition

The Node B test emulator MCC delivers the TTI information bit payload specified in the UE CQI report. The MCC does not support H-ARQ or IR.

The MCC only controls the value of HS-PDSCH 
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 when the reported CQI indicates a power offset (i.e. is the upper most region of the CQI table). Otherwise the transmitted HS-PDSCH 
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is fixed 

Annex C – Propagation Channels

C.1
Overview

The choice of propagation models are guided by the requirements laid down in Annex A (Informative) of [1] (reproduced in Annex E) which states that HSDPA operation should be optimised under propagation conditions and Doppler frequencies consistent with urban areas, but that high speed operation should not be precluded.

The primary Doppler frequencies at which assessment is emphasizes UE velocities between 3-30km/h, but limited testing at Doppler frequencies corresponding to 120km/h is retained (see Section 0) in order to ensure system robustness at higher speeds. This selection is reflected in the simulation assumptions. (Section 0).

The ITU channel models Pedestrian-A at 3km/h (“PA3”), Pedestrian-B at 3km/h (“PB3”) and Vehicular-A at 30km/h (“VA30”) are chosen as the primary models for testing purposes. In addition, a single test based on Vehicular-A at 120km/h (“VA120”) is retained to verify receiver robustness during high-speed operation. The ITU Pedestrian-B and Vehicular-A models are defined below.

An AWGN channel is used for initial simulator alignment during RAN4 discussions.

C.1.1
ITU Channel Models

The ITU channels models are specified in e.g. [3], and – for convenience – are reproduced in the following sections. For simulation purposes, the waveform offered to the receiver input is synthesised at the rate of 
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 is the chip interval and 
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 is an over-sampling factor (specified in Annex A). Channel taps specified in the ITU models are mapped to the nearest 
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-spaced sample.

C.1.1.1
Pedestrian A Channel

The multipath intensity profile of the Pedestrian-A channel is defined as follows:

	Relative Delay
(ns)
	0
	110
	190
	410

	Relative Power
(dB)
	0.0
	-9.7
	-19.2
	-22.8


Table C.1:  ITU Pedestrian-A channel model.

C.1.1.2
Pedestrian B Channel

The multipath intensity profile of the Pedestrian-B channel is defined as follows:

	Relative Delay
(ns)
	0
	200
	800
	1200
	2300
	3700

	Relative Power
(dB)
	0.0
	-0.9
	-4.9
	-8.0
	-7.8
	-23.9


Table C.2: ITU Pedestrian-B channel model.

C.1.1.3
Vehicular-A Channel

The multipath intensity profile of the Vehicular-A channel is defined as follows:

	Relative Delay
(ns)
	0
	310
	710
	1090
	1730
	2510

	Relative Power
(dB)
	0.0
	-1.0
	-9.0
	-10.0
	-15.0
	-20.0


Table C.3: ITU Vehicular-A channel model.

Annex D – Simulation Parameters and Results

D.1
Fixed Reference Channels

The performance specifications for the Fixed Reference Channel Sets 1 and 2 appear in Annex B1.1.1 and B1.1.2 respectively. Specifications for the Fixed Reference Channel Sets 3 and 4 are for further study on completion of the RAN1 UE capability discussion.

Note 1 – Initially, for the purposes of simulation, results should be generated over the range of 
[image: image91.wmf]/

cor

EI

. The range should include the interval between –13 dB to –2 dB with a resolution of greater than or equal 2 dB. Also 
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 values of 0 dB, 5 dB, 10 dB and 15 dB will be used initially.  During the subsequent performance assessment phase, a set of distinct values of HS-PDSCH 
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 may be specified as the reference HS-PDSCH 
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 values.

Based on agreement at WG4#23 it was decided that the performance requirements in TS25.101 will be based on 
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 values of 0 dB and 10 dB for QPSK and 10 dB for 16QAM with a reference HS-PDSCH 
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 values of –3 and –6 dB.

Note 2 – The AWGN propagation channel is defined in order to make easier initial alignment of simulation results. 

Note 3 – Each table may be simplified in future if constant values of 
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 are specified. The same comment applies to DPCH 
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 and HS-SCCH 
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. This is for further study.

Note 4 – RAN1 has not completed the definition of the signalling requirements for HSDPA (e.g. HS-SCCH definition). Accordingly, for initial simulation purposes the power assigned to the DPCH and HS-SCCH channels is set to zero, and the power allocated to these channels is re-assigned to the OCNS transmission. Initial simulation results further assume error-free DPCH and HS-SCCH signalling data reception. The power allocation to the DPCH and HS-SCCH channels required to meet the signalling performance requirements is for further study.

	Test Number
	Propag.
Channel
	Test Parameters
	 Reference value
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(dB)
	HS-SCCH 
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(dB)
	DPCH
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(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	A
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1a
	PA3
	0 
	Note 4
	Note 4
	-6 
	TBD

	
	
	
	
	
	-3 
	TBD

	1b
	PA3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	2a
	PB3
	0 
	Note 4
	Note 4
	 -6
	TBD

	
	
	
	
	
	-3 
	TBD

	2b
	PB3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	3a
	VA30
	0 
	Note 4
	Note 4
	-6 
	TBD

	
	
	
	
	
	-3 
	TBD

	3b
	VA30
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	4a
	VA120
	0 
	Note 4
	Note 4
	-6 
	TBD

	
	
	
	
	
	-3 
	TBD

	4b
	VA120
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD


Table D.1: Fixed Reference Channel Set 1 – QPSK Reference Performance 

	Test Number
	Propag.
Channel
	Test Parameters
	Reference values
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(dB)
	HS-SCCH 
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(dB)
	DPCH

[image: image107.wmf]/

cor

EI


(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	a
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1
	PA3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	2
	PB3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	3
	VA30
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	4
	VA120
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD


Table D.2: Fixed Reference Channel Set 1 – 16 QAM Reference Performance

	Test Number
	Propag.
Channel
	Test Parameters
	 Reference value
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(dB)
	HS-SCCH 
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(dB)
	DPCH
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(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	A
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1a
	PA3
	0
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	1b
	PA3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	2a
	PB3
	0
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	2b
	PB3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	3a
	VA30
	0
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	3b
	VA30
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	4a
	VA120
	0
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	4b
	VA120
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD


Table D.3: Fixed Reference Channel Set 2 – QPSK Reference Performance


	Test Number
	Propag.
Channel
	Test Parameters
	Reference values
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(dB)
	HS-SCCH 
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(dB)
	DPCH
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(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	a
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1
	PA3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	2
	PB3
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	3
	VA30
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD

	4
	VA120
	10
	Note 4
	Note 4
	-6
	TBD

	
	
	
	
	
	-3
	TBD


Table D.4: Fixed Reference Channel Set 2 - 
16 QAM Reference Performance 

D.2
Variable Reference Channels

The simulation assumptions for the variable reference channels follow the formulation specified for the fixed reference channel and are applicable for the capability classes corresponding to Fixed Reference Channel Sets 1 and 2. (called Variable Reference Channel 1 and 2 respectively). Specifications for capability classes corresponding to Fixed Reference Channel Sets 3 and 4 (called Variable Reference Channel 3 and 4 respectively) are for further study on completion of the RAN1 UE capability discussion.

The same notes described in Annex D applicable to fixed reference channels re-apply for Fixed Reference Channel sets 1 and 2. 

Note: This section will be revised after WG1 comes to a final conclusion of CQI (Channel Quality Indicator) definition.

	Test Number
	Propag.
Channel
	Test Parameters
	Reference values
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(dB)
	HS-SCCH 
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(dB)
	DPCH
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(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	a
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1
	PA3
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	2
	PB3
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	3
	VA30
	TBD
	Note4
	Note4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD


Table D.5: Variable Reference Channel 1 corresponding to Fixed Reference Channel Set 1 – Reference Performance

	Test Number
	Propag.
Channel
	Test Parameters
	Reference values
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(dB)
	HS-SCCH 
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(dB)
	DPCH
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(dB)
	HS-PDSCH
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 (dB)
(Note 1)
	T-put
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 (kbps)

	a
	AWGN
(Note 2)
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	1
	PA3
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	2
	PB3
	TBD
	Note 4
	Note 4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD

	3
	VA30
	TBD
	Note4
	Note4
	TBD
	TBD

	
	
	
	
	
	TBD
	TBD


Table D.6: Variable Reference Channel 2 corresponding to Fixed Reference Channel Set 2 – Reference Performance

Annex E (Informative) – HSDPA Feature Requirements

This informative annex is replicated for informational purposes from [1].

The following considerations should be taken into account in the evaluation of the different techniques proposed for HSDPA.

1. The focus shall be on the streaming, interactive and background services. It should be noted that it may not be possible to simultaneously optimise the characteristics of HSDPA for all of the above traffic classes. 

2. System performance improvement shall be obtained with the concomitant reduction in delay of service.

3. Priority shall be given to urban environments and then to indoor deployments. The techniques shall not be limited to these environments however.

4. The techniques accepted shall be optimised at speeds typical of urban environments but techniques should apply at other speeds also. Full mobility shall be supported, i.e., mobility should be supported for high-speed cases also, but optimisation should be for low-speed to medium-speed scenarios.

5. Features or group of features considered should demonstrate significant incremental gain.

6. Features accepted shall provide the benefit at reasonable cost to the operators. The value added per feature should be considered in the evaluation.

7. The techniques should be compatible with advanced antenna and receiver techniques.

8. The techniques should take into account the impact on R99 networks both from a protocol and hardware perspective.

9. The choice of techniques (such as HARQ) shall take into account UE processing time and memory requirements. 

10. The UE complexity shall be minimised for a given level of system performance.

An evolutionary philosophy shall be adopted as opposed to a revolutionary one in adopting new techniques and architectures.
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� Currently mandatory for all HSDPA-capable UE’s.


� This table may be further revised after TBS specification by RAN2


5 Results in brackets have been estimated from graphs and have to be confirmed from the respective companies


� SML = Soft Metric Location, or storage of soft metric representation for a single uncoded bit.


� SML = Soft Metric Location, or storage of soft metric representation for a single uncoded bit.
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Motorola

Panasonic

Ericsson

Qualcomm

Nokia

NEC

PA3 / VA30 / VA120 / PB3

Throughput

FRC SET1 QPSK (Ior/Ioc=0dB)
Implementation Margin



FRC H-SET1

		FRC SET1-QPSK				PA3						VA30						VA120						PB3

		(Ior/Ioc=0dB)				-6		-3				-6		-3				-6		-3				-6		-3

		Motorola				108		215				109		217				116		214				102		217

		Pansonic				107		214				108		216				104		207				97		211

		NEC				104		205				98		210				105		213				95		210

		Sony				118		225				106		215				109		213				105		218

		Nokia				119		268				80		216				68		217				87		217

		DoCoMo

		Ericsson				120		192				96		199				89		192				101		214

		Qualcomm				166		288				96		214				86		209				90		208

		Lucent

		Average
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		Motorola				373		464				261		425				254		408				255		426

		Pansonic				367		463				258		426				244		384				253		425

		NEC				381		460				254		412				248		404				251		417

		Sony				396		467				256		420				250		406				256		429

		Nokia				387		470				263		432				263		417				259		443

		DoCoMo

		Ericsson				403		450				238		405				224		376				234		428
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		Nokia				328		526				173		377				144		367				159		370

		DoCoMo

		Ericsson				350		480				149		292				107		239				163		327

		Qualcomm				492		620				252		384				234		372				206		342

		Lucent

		Average



&F



FRC H-SET1

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Motorola

Pansonic

Ericsson

Sony

Nokia

NEC

Qualcomm

PA3 / VA30 / VA120 / PB3

Throughput

FRC SET1 QPSK (Ior/Ioc=0dB)



FRC H-SET1 with Imp. Margin
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PA3  / VA30 / VA120 / PB3

Throughput

FRC SET1 16QAM (Ior/Io =10dB)



		FRC SET1-QPSK				PA3								VA30								VA120								PB3

		(Ior/Ioc=0dB)						-6		-3						-6		-3						-6		-3						-6		-3

		Motorola						68		153						35		165						18		169						35		159

		Panasonic						75		160						40		160						27		160						40		160

		NEC						51		124						5		125						2		117						7		119

		Nokia						58		141						10		125						8		124						11		127

		Ericsson						55		129						13		121						8		118						15		121

		Qualcomm						83		172						27		153						13		150						27		143

		Average						65		147						22		142						13		140						23		138

		FRC SET1-QPSK				PA3								VA30								VA120								PB3

		(Ior/Ioc=10dB)						-6		-3						-6		-3						-6		-3						-6		-3

		Motorola						304		423						204		313						194		292						196		297

		Panasonic						300		420						210		325						195		290						203		313

		NEC						288		409						158		254						155		248						160		261

		Nokia						300		417						181		288						175		273						177		283

		Ericsson						296		414						161		257						159		241						150		255

		Qualcomm						363		457						223		332						207		305						200		314

		Average						309		423						190		295						181		275						181		287

		FRC SET1-16QAM				PA3								VA30								VA120								PB3

		(Ior/Ioc=10dB)				-6		-4.5		-3				-6		-4.5		-3				-6		-4.5		-3				-6		-4.5		-3

		Motorola				180		270		360				66		181		275				10		80		176				43		196		262

		Panasonic				190				360				48				230				33				170				64				257

		NEC				169				320				2				120				1				85				5				160

		Nokia				198				372				16				245				7				190				20				235

		Ericsson				170				338				5				132				1				90				2				144

		Qualcomm				278				460				144				284				113				288				72				257

		Average				198				368				47				214				28				167				34				219
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