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1
Introduction

In section A.2 of TR 37.901 [1], ‘the final determination of clean channel maximum data rate test ‘ (HSPA) is not yet determined. 

This document is presented to provide a text proposal update for TR 37.901 concerning this aspect.

2
Discussion

2.1
The Goal

The goal of this aspect is to create a test case in order to determine the UE performance in a maximum downlink data throughput configuration for HSPA.
2.2
The current issues regarding this aspect
Several operators, based on their own experience proposed at last meeting –RAN5#51 / Barcelona- to include Test Cases in static condition and without noise. This test configuration will allow the operators:

1. to check the real UE performance due to processor power or drivers in ideal propagation conditions –i.e: when the user is close to the NodeB or for femto scenario-

2. will be useful for identifying a possible limitation of the UE upper layers.

On the opposite side, several UE manufacturers are opposed to this possibility, their main arguments are the following, based on document R5-113262 [2] presented by Renesas at this meeting.
1. In real live networks there exists always some level of noise coming from other cells, thus infinite SNR is not a realistic use case

2. GCF has requested RAN5 to use as realistic use cases as possible thus there should always be some level of noise in the application data throughput tests

3. RAN4 has investigated that in real life >20 dB conditions take place extremely seldom, thus the 20 dB is a good choice for the SNR level

4. SNR value should match with the values used in 3GPP tests

5. Infinite SNR test conditions set new and unnecessary demanding SNR requirements for UE’s RF parts that are higher than any other minimum requirements specified by 3GPP.

6. There is a risk that infinite SNR is testing more a transmitter capability (EVM) of the test system than the UE’s capability to handle high data rates in application layers.

2.3
Why high SNR (>20dB) or free of noise test case must be adopted?
2.3.1
High SNR (>20dB) use case may happen

It is largely recognized that in real life >20 dB conditions take place seldom. This clearly means that there are some user cases where this scenario may happened. In example, when the user is very close to the NodeB or with a femto cell connection, this is a realistic use case.
2.3.2
Avoid the misleading advertising

When a new product is launched, for example a HSDPA dongle or UE in category 8, operators -and UE vendors- claim in the advertising that this dongle is able to achieve 7.2Mbps. So, the minimum warranty and the responsibility of the operators are to check that this assertion is correct -at least in lab conditions- in order to avoid misleading advertising.
2.3.3
Non-Matching with 3GPP values is not an issue
The writing of the TR 37.901 is based on the 3GPP standard which allows to give a pass/fail criteria. But here the aim of the GCF is to have a clear view on the actual data-throughput of the UEs. This is why some scenarios have to be different to those defined into the TS 34.121-1.

2.3.4
The feasibility/relevancy of the Free of noise test case considering the EVM due to the Test System
One important issue pointed out during the off-line discussions at RAN5#51 and in the document R5-113262 [2] –from Renesas- is the possible impact of the Error Vector Magnitude -EVM- due to the test system. In fact, as explained by Renesas, if EVM is too important (for example 6% as assumed by 3GPP) then the Free of noise Test Case will not be relevant because the equivalent SNR would be equal 24.4dB..
2.3.4.1
Theoretical data-throughputs have been achieved on several test systems notably with 64QAM modulation.

The experience shows that results close to the maximum data-throughput can be reached with Free of noise test cases.
Here is in table 1 what has been measured in Orange labs according to different HSDPA categories. For  64QAM modulation (HSDPA cat 14) which is the most critical case, the results are given with 2 different Test Systems. The testing conditions used are described into table 2.
Table 1: Percentage of the maximum theoretical data-throughput achieved on several Tests system
	
	Percentage of the maximum theoretical data-throughput achieved on

	HSDPA category
	Test System 1
	Test System 2
	Test System 3

	Cat 6

(3.6Mbps QPSK/16QAM)
	100%
	Not Done
	Not Done

	Cat 8

(7.2Mbps QPSK/16QAM)
	99.99%
	Not Done
	Not Done

	Cat 9

(10.1Mbps QPSK/16QAM)
	99.99%
	Not Done
	Not Done

	Cat 10

(14Mbps QPSK/16QAM)
	100%
	Not Done
	Not Done

	Cat 14

(21.1Mbps QPSK/16QAM/64QAM)
	100%
	99.88%
	Not Done


Table 2: Test parameters for maximum data-throughput testing
	Test Mode
	RF loopback

	Frequency band
	FDDI and FDDVIII

	UARFCN (UL/DL)
	9750/10700 (FDDI) and 2787/3012 FDDVIII

	Ior
	-60dBm

	RV Coding sequence for a 16 QAM  and 64 QAM modulated Channel

Initial transmission/1st re-transmission/2nd re-transmission /3rd re-transmission
	6 / 2 / 1 / 5

	CQI mapping
	According to 3GPP


The first conclusion of these results is that EVM of the 2 test systems available in Orange labs have no impact on the data throughput when a 64QAM modulation is used. We can assume that the other test systems available on the market are designed such as they enable to achieve theoretical data-throughput.
2.3.4.2
EVM measured on test systems

The EVM measured by Orange Labs on Test System 1 is less than 1.2% (on FDD I and FDDVIII bands) on the CPICH at maximum power and for lower level (-20dBm, -25dBm and -50dBm).

The EVM of Test System 2 available in Orange labs and measured by the SS vendor is:

 1.2% for the CPICH at maximum power.
 2.5% for the HS-PDSCH in QPSK at maximum power.
 2.2% for 16QAM at maximum power.
These values which are lower than the 6% assumed by the 3GG explain probably why maximum theoretical data-throughputs are achieved by Orange and many other Labs.

Note: According to the formula given by Renesas in the document R5-113262 the equivalent SNR for 2.5% would be 32dB.
2.3.4.3
Requested Ior/Ioc level to achieve the maximum data throughput
The figure 1 shows the Data-throughput Vs Ior/Ioc (+ WithOut Noise) curves measured on 5 different UEs of category 14 (64QAM). These End to End tests have been performed with a FTP transfer with an Ior level equal to -60dBm.
Figure 1: Data-throughput Vs Ior/Ioc (& WithOut Noise) / UE category 14
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As we can see, 4 UEs can achieve almost the maximum theoretical data-throughput with an Ior/Ioc level equal to 25dB, while the fifth one –yellow color- will never achieved the maximum data-throughput.
We can observe that if the Ior/Ioc is limited to 20dB in the TR 37.901, the UE with the worst results will be very difficult to be detected as the worst UE among the 3. We need at least 25dB to see a significant difference between the UEs. It is important to note that the 25dB of SNR found here are very close to the 24.4dB SNR due to the 3GPP assumed 6% of Test System EVM. (see § 2.3.4)
If we consider that we need a margin to achieve the maximum data-throughput for 64QAM modulation –and lower order modulation-, it is necessary to have an SNR equal to 30dB. As we are not sure that all Test System can offer this possibility –SNR=30dB-, it is proposed to have a Free of Noise test case.
3
Conclusion

In this document, we have highlighted the responsibility of the operators regarding the misleading advertising -about data throughput- when a new product is launched. That means at least, a check in lab conditions.

In addition, it is recognized that even if scenarios with SNR higher than 20dB are rare, they do exist.
We have demonstrated that maximum theoretical data throughputs can be reached on several Test Systems notably with the 64QAM modulation which is the more critical case regarding EVM aspects.

We have showed that the minimum SNR to achieve the maximum theoretical data throughput is 25dB which is very close to the 24.4dB SNR due to the 3GPP assumed 6% of Test System EVM.
Finally, we have outlined that a UE with lower data-throughput performance can not be detected if SNR is limited to 20dB. The ideal SNR could be 30dB but we are not sure that all test systems offer this possibility. So a free of noise test case for the “Final determination of clean channel maximum data rate test” item is proposed.

4
Proposal
Based on discussions held during conference call of 17th of August, it is proposed that the attached changes in the text proposal are included in the next version of TR 37.901.
As agreed during the conference call and during the e-mail discussion, the following note is included for the proposed ‘No Interference’ -Free of Noise- condition:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.
It has been agreed during off line discussions that the 2 static TCs -with Ior/Ioc = 20dB- which already exist in tables  A.2.2.3-2 (Test Points for FTP Downlink Testing) and A.2.3.3-2 (Test Points for UDP Downlink Testing) are cancelled. The reason is that the G factor test cases will cover this radio condition.
In addition, the definition of the Static and No Interference condition for the HSPA-1 test point index is proposed in the Note 1 of table B.1.1-1: Reference Test Points for HSPA.
Please, note that in order not to make heavier the procedure and to keep the same structure as LTE part (A3), a static and No Interference condition has been simply added at the beginning of each relevant table.
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<< Unchanged sections omitted >>
A.2
UE Application Layer Data Throughput Performance Test Procedures for HSPA - Tethered

Editor’s Note: This test procedure is incomplete. The following aspects are either missing or not yet determined:

-
 TDD content is missing.

-
MIMO and Tx Diversity aspects are missing.

-
All of the test parameters and test conditions listed herein are presented as examples for discussion and should be considered as in brackets.

-
The definition of UE Application Layer Throughput, T, may need more detail to ensure that there is a consistent understanding.


-
Downlink throughput versus G-factor may be considered. 

-
The MAC headers configuration for all test cases should be more specific than what is described in “Annex C.9A of TS 34.121-1”. For example, it should allow MAC-ehs to be used in some test cases.

-
Additional information may be required concerning RLC configuration.

-
Some test parameters might need to be adjusted for UE Category and/or Receiver type.

-
For all FTP tests, guidance needs to be provided as to the TCP window size configuration.

-
All test procedures indicated to count and record the overall number of  NACK, ACK and statDTX on the UL HS-DPCCH over the entire test. Further discussion should identify if this should be included.

-
The number of control channels may have to be adjusted for the 64QAM test cases.

-
Further definition of the downlink channels is needed for the uplink test cases.
A.2.1
General

The following test procedures will evaluate the UE Application Layer Data Throughput Performance for HSPA in a tethered data configuration. In this configuration the UE will be tethered to a laptop using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers as recommended by the UE manufacturer for the intended use by the customer/user. In most cases, a laptop with an embedded modem is considered to be a tethered data configuration as opposed to an embedded data configuration due to the UE to PC interface. Refer to the Tethered Data connection diagram in figure C.2.1-1.

The performance characteristics for a particular UE will be determined by both the UEs HS-DSCH category and receiver design albeit type 1, 2 or 3. Results shall be recorded for the following clauses which characterize the UE performance across a variety of application layer scenarios utilizing both FTP and UDP protocols.

-
FTP Downlink Performance

-
UDP Downlink Performance

-
FTP Uplink Performance

-
UDP Uplink Performance

-
Stress Test Performance

-
UDP Power Sweep Performance

All tests shall be performed with a variable reference channel using real-time CQI scheduling with next available TTI corresponding to the UE Category as defined in clause 6A.2.3 CQI Tables of TS 25.214 [6].

The recorded UE throughput for the FTP and UDP Downlink and Uplink Performance test procedures shall be based upon the simple average of 5 transfers for each test condition. (The Ior Sweep and Stress Test Performance tests do not require averaging).
The propagation conditions are specified in Annex D of TS 34.121-1 [3] and the Downlink Physical channels are specified in Annex E TS 34.121-1 [3]. Unless stated otherwise, DL power control is OFF.

The AWGN interferer is specified in clause D.1.1 of TS 34.121-1 [3].

The MAC headers on HS-DSCH shall be according to Annex C.9A of TS 34.121-1 [3].

The common RF test conditions for the performance test procedures are defined in clause E.5 of TS 34.121-1 [3] and each test condition herein should refer to clause E.5 of TS 34.121-1 [3] as applicable. Individual test conditions are defined in the paragraph of each test.

All throughput measurements in Annex A.2 shall be performed according to the following general rules:

-
The measured UE Application Layer Throughput, T, is defined as the the number of useful bits per unit of time forwarded by the network from a certain source address to a certain destination, excluding protocol overhead and retransmitted data packets.

-
Minimum test time is necessary for both static and multipath fading profiles to ensure stabalization of the FTP or UDP Application throughput.  The following table provides statistical accuracy and simplifies the process by breaking it down into Static and faded profiles where the faded profile duration is sufficient for all faded standard fade models.

Table A.2.1-1: Transfer Duration Times

	Profile
	Minimum Test Time

	Static and No interference
	60s

	Faded (PA3, VA3, PB3, VA30, VA120)
	164s


-
FTP file size shall be selected according to the UE Category and Receive design to meet the minimum test times.

-
UDP blast duration shall be selected to meet the minimum test times using a sufficient rate to prevent physical layer DTX based upon the UE Category.

-
Downlink tests are performed with an R99 384Kbps Uplink unless otherwise noted.

Downlink FTP tests are performed with a Rel-99 384 kbps Uplink except for the tests in which the Downlink peak rate is greater than [21] Mbps, in which case HSUPA shall be configured in the Uplink to allow the UE under test to achieve maximum Downlink throughput.
Unless otherwise stated, the UE output power for the tests shall be 12 dBm ( 2 dB for a Rel-99 384 kbps Uplink and ‑7 dBm ( 2 dB for a HSUPA Uplink.

The UE shall be tested according to the declared UE HS-DSCH/E-DCH category and with the test system configured to enable the highest supported throughput. Refer to Annex A of TS 34.121-1 [3] for the appropriate RF connection based upon UE receiver type.

A.2.2
FTP Downlink Performance 
A.2.2.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.2.2.2
Test Purpose
To measure the performance of the UE while downloading TCP based data with both static and multi path faded environments using FTP as a transfer protocol.
A.2.2.3
Test Parameters
Tables A.2.2.3-1 and A.2.2.3-2 define the relevanttest parameters for all relevant throughput tests.
Table A.2.2.3-1: Test Parameters for FTP Downlink Testing

	Parameter
	Unit
	All Tests

	Phase reference
	
	P-CPICH

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for those TTI intended for the UE.


Table A.2.2.3-2: Test Points for FTP Downlink Testing
	Test Number
	Reference test point

Note 1
	Propagation Conditions

Note 1
	Ior/Ioc (dB)

Note 1
	Ior (dBm)
	HS-PDSCH Ec/Ior (dB)

	1 
Note 2
	HSPA-1
	Static
	No interference
	-60
	-1.4

	
	
	
	
	
	

	
	
	
	
	
	

	2
	HSPA-2
	PA3
	20
	-65
	-3

	3
	HSPA-2
	PA3
	20
	-80
	-6

	4
	HSPA-3
	VA30
	10
	-65
	-3

	5
	HSPA-3
	VA30
	10
	-80
	-6

	6
	HSPA-4
	VA120
	0
	-65
	-3

	7
	HSPA-4
	VA120
	0
	-80
	-6

	8
	HSPA-5
	PB3
	0
	-65
	-3

	9
	HSPA-5
	PB3
	0
	-80
	-6

	Note 1: 
The test points is according to Table B.1.1-1 in Annex B.1.1.
Note 2: 
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


A.2.2.4
Test Description
A.2.2.4.1
Initial Conditions
Test environment: normal; see clauses G.2.1 and G.2.2 of TS 34.121-1 [3].

Frequencies to be tested: mid range; see clause G.2.4 of TS 34.121-1 [3].

1)
Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector based upon UE receiver type as referenced in Annex A of TS 34.121-1 [3]. The downlink connection between the System Simulator and the UE shall be without Additive White Gaussian Noise and have no fading or multipath effects.

2)
Connect an application server to the IP output of the SS configured with a FTP server.

3)
Tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an HSDPA call using Modem or NIC interface with levels according to table E.5.0 of TS 34.121-1 [3].

5)
The test parameters shall be set according to Table A.2.2.3-1 and the configuration of the downlink channels shall be set as defined in clause E.5 of TS 34.121-1 [3] according to UE capability.

A.2.2.4.2
Procedure

1)
Once the HSDPA connection is setup, set the parameters for propagation conditions, Ior levels, Ec/Ior, and Îor/Ioc according to Table A.2.2.3-2, as appropriate. The fading simulator shall be configured for static conditions as described in clause D.2.1 of TS 34.121-1 [3] or for fading conditions as described in table D.2.2.1.A of TS 34.121-1[3], as appropriate.

2)
Using the FTP client, begin FTP download from the application server of a file sufficient in size for the test duration outlined in Table A.2.1-1 and record Throughput T result. (This is iteration 1)

3)
Count the number of  NACK, ACK and statDTX on the UL HS-DPCCH during the test interval.

4)
Repeat steps 2 and 3 for iterations 2 through 5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Record the overall number of  NACK, ACK and statDTX on the UL HS-DPCCH during the entire test for information.

7)
If the HSDPA connection setup needs to be re-established after the subtest, perform the initial HSDPA call setup in accordance with the initial conditions in clause A.2.2.4.1.

8)
Repeat steps 1 to 7 for each subtest in Table A.2.2.3-2, as appropriate. 
A.2.3
UDP Downlink Performance
A.2.3.1
Definition

The UE application layer downlink performance for UDP under different multi-path fading environments is determined by the UE application layer UDP throughput T.

A.2.3.2
Test Purpose

To measure the performance of the UE while downloading UDP based data with both static and multi path faded environments.

A.2.3.3
Test Parameters

Tables A.2.3.3-1 and A.2.3.3-2 define the relevant test parameters for all relevant throughput tests.

Table A.2.3.3-1: Test Parameters for UDP Downlink Testing

	Parameter
	Unit
	All Tests

	Phase reference
	
	P-CPICH

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for those TTI intended for the UE.


Table A.2.3.3-2: Test Points for UDP Downlink Testing
	Test Number
	Reference test point

Note 1
	Propagation Conditions

Note 1
	Ior/Ioc (dB)

Note 1
	Ior (dBm)
	HS-PDSCH Ec/Ior (dB)

	1
Note 2
	HSPA-1
	Static
	No interference
	-60
	-1.4

	
	
	
	
	
	

	
	
	
	
	
	

	2
	HSPA-2
	PA3
	20
	-65
	-3

	3
	HSPA-2
	PA3
	20
	-80
	-6

	4
	HSPA-3
	VA30
	10
	-65
	-3

	5
	HSPA-3
	VA30
	10
	-80
	-6

	6
	HSPA-4
	VA120
	0
	-65
	-3

	7
	HSPA-4
	VA120
	0
	-80
	-6

	8
	HSPA-5
	PB3
	0
	-65
	-3

	9
	HSPA-5
	PB3
	0
	-80
	-6

	Note 1: 
The test points is according to Table B.1.1-1 in Annex B.1.1.
Note 2: 
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


A.2.3.4
Test Description
A.2.3.4.1
Initial Conditions

Test environment: normal; see clauses G.2.1 and G.2.2 of TS 34.121-1 [3].

Frequencies to be tested: mid range; see clause G.2.4 of TS 34.121-1 [3].

1)
Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector based upon UE receiver type as referenced in Annex A of TS 34.121-1 [3]. The downlink connection between the System Simulator and the UE shall be without Additive White Gaussian Noise and have no fading or multipath effects.

2)
Connect an application server to the IP output of the SS configured with a UDP server.

3)
Tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an HSDPA call using Modem or NIC interface with levels according to table E.5.0 of TS 34.121-1 [3].

5)
The test parameters shall be set according to Table A.2.3.3-1 and the configuration of the downlink channels shall be set as defined in clause E.5 of TS 34.121-1 [3] according to UE capability.

A.2.3.4.2
Procedure

1)
Once the HSDPA connection is setup, set the parameters for propagation conditions, Ior levels, Ec/Ior, and Îor/Ioc according to Table A.2.3.3-2, as appropriate. The fading simulator shall be configured for static conditions as described in clause D.2.1 of TS 34.121-1 [3] or for fading conditions as described in table D.2.2.1.A of TS 34.121-1[3], as appropriate.

2)
Using the UDP client, begin UDP download from the application server of a file sufficient in size for the test duration outlined in Table A.2.1-1 and record Throughput T result. (This is iteration 1)

3)
Count the number of  NACK, ACK and statDTX on the UL HS-DPCCH during the test interval.

4)
Repeat steps 2 and 3 for iterations 2 through 5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Record the overall number of  NACK, ACK and statDTX on the UL HS-DPCCH during the entire test for information.

7)
If the HSDPA connection setup needs to be re-established after the subtest, perform the initial HSDPA call setup in accordance with the initial conditions in clause A.2.3.4.1.

8)
Repeat steps 1 to 7 for each subtest in Table A.2.3.3-2, as appropriate.

<< Next change >>
B.1.1
Reference Test Points for HSPA

Table B.1.1-1: Reference Test Points for HSPA

	Test point index
	Propagation Condition
	Geometry
	<Other test point parameters FFS>
	Justification

	
	
	
	
	

	HSPA-1
Note 1
	Static
	No interference
	FFS
	To check that upper-layers do not constrain data throughput

	HSPA-2
	PA3

Note 2
	20dB
	FFS
	To exhibits large TBS variations (see  clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	HSPA-3
	VA30

Note 2
	10dB
	FFS
	Fast variations and VA occurs frequently in deployments

	HSPA-4
	VA120
Note 2
	0dB
	FFS
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high speed scenario in the work item objective

	HSPA-5
	PB3

Note 2
	0dB
	FFS
	Most common high-dispersion case

	Note 1
Definition of the static and No Interference condition  for the HSPA-1 test point index: The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects.
Note 2
See TS 25.101 [12], Annex B.2 for definition of PA3, PB3, VA30 and VA120


<< End of change >>
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