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1 Introduction

This document captures the conclusions agreed in the Ad-hoc on HDSPA performance for Rx diversity. Two areas were discussed:
· Performance requirements of Rx diversity for HSDPA. The performance numbers from various companies including implementation margins are summarized in the spreadsheet “R4-040xxx_RxDiv_IM_Compilation.xls” which was put on the inbox of the server and includes all available results with implementation margin (embedded as a soft copy in this document). It was intended to agree on performance numbers that could be put into the requirements.
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· Next steps to complete work on HSDPA performance

2 Performance requirements
FRC H-SET3 case (no TD):

Qualcomm figures for the PA3 channel model are lower than the results presented by other companies. The reason for that is the way implementation imperfections were taken into account. Qualcomm re-simulated the link performance for the specific target test points (Ec/Ior values) with a rather sophisticated model of several real world implementation imperfections. As the channel PA3 seems to emphasis some of these imperfections more then the other channels, some more conservative numbers were obtained. Therefore, Qualcomm suggested re-checking some of the figures for PA3. One attendee asked about the underlying simulation assumptions and methodology. It was explained that they are very implementation specific and it is not desirable to disclose them.
It was agreed that for all channel models except for PA3, the average of the throughput results would be acceptable as a basis for the performance requirements. It was also agreed that the numbers for PA3 should be re-evaluated before we make a decision what goes into the requirements. For the time being we would include TBDs for PA3.
The question was raised whether companies could re-open the discussion on limits for other channels if issues are identified. It was emphasised that it is always possible to raise such problems, provided companies see it as necessary.
The group agreed that throughput results for VA30, VA120 and PB3 models are OK and could be averaged to derive the limits for the performance requirements.
FRC H-Set3, Open Loop TD:

Like in the previous case, it was agreed that the results for all channel models except for PA3 will be averaged to derive the limits for the performance requirements. For PA3 the numbers will be TBD and will be fixed after companies have re-checked their results.
FRC Closed Loop:
It was asked whether the results for all channel models should be averaged, or the figures for PA3 should be excluded in this stage. In case of CL TD, the variation of results was a little larger in general and the Qualcomm results for PA3 were not that much worse than others. But there was still a clear tendency visible. 

The group concluded in order to be consistent with the two previous cases, the PA3 results should be excluded and for the remaining channels the results should be averaged. PA3 case should be finalized in the next meeting after re-checking of the results.
Nokia took the action item to include the agreed numbers into a draft for a new CR on the HSDPA performance.

HS-SCCH Case:

The same question as in the FRC Closed Loop was raised, i.e. exclusion of PA3 results for consistency with previous cases. In this case the group concluded that the correct decoding of HS-SCCH is not as sensitive in the PA3 case and also the variation of the results of the different companies is not that large. So it was agreed to use the average for all cases as a basis for the performance requirements limits.
CQI AWGN case:
It was asked is there any reason why the same requirements as used in the single antenna case should not be applied. This was not seen as a problem. The group concluded that the same requirements as in the single antenna case should be applied.

It was further discussed how to express the wording for dual antenna port testing. Jorma (Nokia) proposed a wording. It was emphasised that in the wording explicitly states that fading for different antennas should be independent and AWGN at each antenna is independent.
It was discussed how the wording should include the term “receive diversity requirements”. There were two options discussed: Calling the new requirements “receive diversity requirements” and adding a note that clarifies that these requirements could also be used as a baseline with architectures that do not use Rx diversity. The second option was to use the term “enhanced performance requirements” and add a note that the numbers were derived based on the assumption of a Rx diversity architecture.
Except Nokia and NTT-DoCoMo, other companies did not have strong opinion on the wording of CR. Therefore, Nokia and DoCoMo will try to find a compromise wording for the CR
3 Work plan

The following items were agreed to be worked on for the next meeting
· HS-SCCH decoding performance when Rx diversity and OL TD diversity is used.

Tentative schedule: Present numbers without IM for the November meeting, conclude final numbers with IM in the February meeting.

Question on test points: Looks like in this case the 1% threshold should be reasonable even for PA3 at low geometries. So it was agreed as working assumptions that we will use 1% miss alarm probability for the PA3 low geometry case. Therefore, the PA3/5 dB geometry case could be dropped. 

· 10 Code UEs (category 7 & 8)
Similar to the case of single antenna UEs, it was agreed to produce results for FRC, FRC & OL TD, FRC & CL TD for Rx diversity.
Tentative schedule: Results UEs without IM for the next meeting in November, results with IM in February.
Test points: For QPK (high Geometry, 10 dB), Ec/Ior = -12 dB, -9 dB, for 16QAM (high Geometry, 10 dB), Ec/Ior  = -9 dB, -6 dB 


· CQI reporting
Power offset region for CQI reporting tests: It was agreed that a note on the power offset region should be added to the spec. It needs to be clear that if in some of the tests the median CQI, Median CQI+1 etc is in the power offset region, the Ec/Ior needs to be adjusted according to 25.214. A proposal will be submitted by Sony-Ericsson.
In addition it was agreed that there is no need for additional test points for category 7 and 8 for QCI reporting. 

NTT DoCoMo raised the relation between WI and the release. It was emphasised that release 6 is the natural place, unless there is a serious objection to that. Again a two step process was preferred, ideal results in November and results with implementation margin in March. If RAN insists on an earlier date, then the group could try to pull in the schedule a bit, such that numbers including IM could be agreed in December.
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FRC, H-SET3, IM 

		FRC_SET3_HSDPA Rx Diversity with implementation margin

		FRC_SET3_QPSK_RxDiv				PA3										VA30										VA120										PB3

		(Ior/Ioc=0dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola								540		938								522		810								511		794								488		775

		Panasonic								615		1005								503		810								495		788								435		765

		NEC								608		1019								507		800								510		784								446		762

		SEMC								609		1025								515		839								514		790								414		758

		Nokia								615		1007								530		842								514		805								503		832

		DoCoMo								645		1016								537		827								529		803								521		815

		Ericsson-EMP								679		1110								542		894								522		836								520		873

		Qualcomm								365		747								431		736								414		710								397		725

		Lucent

		Fujitsu								593		1011								536		825								523		798								500		798

		Average								585		986								514		820								504		790								469		789

		FRC_SET3_QPSK_RxDiv				PA3										VA30										VA120										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola				736		1132										632		976								612		910								580		955

		Panasonic				773		1163										645		968								555		870								555		908

		NEC				723		1111										651		984								594		879								589		922

		SEMC				774		1147										643		1052								585		901								582		977

		Nokia				767		1173										650		1012								548		852								602		981

		DoCoMo				907		1291										672		1008								605		895								645		1004

		Ericsson-EMP				848		1247										635		1036								573		930								629		1023

		Qualcomm				542		965										544		856								490		777								468		787

		Lucent

		Fujitsu				588		1005										645		990								595		892								614		977

		Average				740		1137										635		987								573		878								585		948

		FRC_SET3_16QAM_RxDiv				PA3										VA30										VA120										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola						930		1386										908		1313								887		1223								872		1263

		Panasonic						1020		1545										855		1275								825		1185								788		1215

		NEC						972		1413										934		1296								865		1200								833		1209

		SEMC						1014		1516										955		1350								870		1166								808		1269

		Nokia						1020		1572										935		1325								807		1222								891		1272

		DoCoMo						1042		1625										895		1323								765		1174								901		1289

		Ericsson-EMP						1047		1635										905		1356								835		1210								904		1312

		Qualcomm						564		1208										705		1083								631		1015								570		957

		Lucent

		Fujitsu						806		1255										901		1286								836		1186								855		1239

		Average						935		1462										888		1290								813		1176								825		1225
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		FRC_OL_HSDPA Rx Diversity with implementation margin

		FRC_OL_SET3_QPSK_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=0dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola								599		981								507		788								489		760

		Panasonic								638		1065								488		780								405		728

		NEC

		SEMC								647		1092								515		806								433		740

		Nokia								551		950								441		758								428		751

		DoCoMo								645		1087								530		806								509		784

		Ericsson-EMP

		Qualcomm								421		771								452		744								433		738

		Lucent

		Fujitsu								632		1052								517		792								489		767

		Average								590		1000								493		782								455		753

		FRC_SET3_QPSK_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola				802		1244										579		880								559		833

		Panasonic				885		1313										615		960								533		870

		NEC

		SEMC				929		1255										589		1008								546		929

		Nokia				806		1280										628		972								582		931

		DoCoMo				950		1392										623		924								581		858

		Ericsson-EMP

		Qualcomm				596		993										498		792								441		738

		Lucent

		Fujitsu				652		1069										605		914								594		884

		Average				803		1221										591		921								548		863

		FRC_OL_SET3_16QAM_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola						1010		1482										836		1185								807		1155

		Panasonic						1155		1740										870		1245								765		1140

		NEC

		SEMC						1096		1631										953		1257								778		1161

		Nokia						1042		1608										881		1257								822		1182

		DoCoMo						1141		1781										860		1215								815		1170

		Ericsson EMP

		Qualcomm						807		1229										637		1006								522		882

		Lucent

		Fujitsu						896		1310										847		1187								769		1157

		Average						1021		1540										841		1193								754		1121
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		FRC_CL_RxDiv with implementation margin

		FRC_CL_SET3_QPSK_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=0dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola								676		1070								512		789								493		767

		Panasonic								810		1182								528		837								479		807

		NEC

		SEMC								810		1177								532		844								518		858

		Nokia								693		1083								472		769								497		806

		DoCoMo								751		1125								524		799								531		815

		Ericsson-EMP

		Qualcomm								566		959								493		787								507		803

		Lucent

		Fujitsu								777		1146								551		840								549		866

		Average								726		1106								516		809								511		817

		FRC_CL_SET3_QPSK_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola				864		1227										593		899								569		877

		Panasonic				917		1241										638		972								560		893

		NEC

		SEMC				885		1211										605		1035								555		939

		Nokia				1033		1314										612		950								600		969

		DoCoMo				1020		1300										633		930								612		940

		Ericsson-EMP

		Qualcomm				736		1172										539		842						78		525		824

		Lucent

		Fujitsu				781		1151										658		991								649		1035

		Average				891		1231										611		946						78		581		925

		FRC_CL_SET3_16QAM_RxDiv				PA3										VA30										PB3

		(Ior/Ioc=10dB)				-12		-9		-6		-3				-12		-9		-6		-3				-12		-9		-6		-3

		Motorola						1071		1501										824		1179								806		1143

		Panasonic						1191		1665										872		1277								740		1166

		NEC

		SEMC						1223		1646										900		1281								837		1258

		Nokia						1196		1708										851		1226								841		1227

		DoCoMo						1261		1733										830		1200								847		1198

		Ericsson EMP

		Qualcomm						969		1453										701		1082								655		1016

		Lucent

		Fujitsu						990		1456										884		1229								879		1236

		Average						1129		1595										837		1211								801		1178





		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



Motorola

Panasonic

NEC

SEMC

Nokia

DoCoMo

Ericsson-EMP

Qualcomm

Lucent

Fujitsu

Ec/Ior

throughpout in kbps

FRC_SET3 QPSK RxDiv CL-TD G 0dB

676

810

810

693

750.9491

566

777

1070

1182

1177

1083

1125.263

959

1146

512

528

532

472

524.4876

493

551

789

837

844

769

798.899

787

840

493

479

518

497

531.1318

507

549

767

807

858

806

815.2292

803

866



		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



Motorola

Panasonic

NEC

SEMC

Nokia

DoCoMo

Ericsson-EMP

Qualcomm

Lucent

Fujitsu

Ec/Ior

throughpout in kbps

FRC_SET3 QPSK RxDiv CL-TD G 10dB

864

917

885

1033

1019.917

736

781

1227

1241

1211

1314

1300.412

1172

1151

593

638

605

612

633.0354

539

658

899

972

1035

950

929.6206

842

991

78

569

560

555

600

611.8221

525

649

877

893

939

969

940.4274

824

1035



		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12		-12

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



Motorola

Panasonic

NEC

SEMC

Nokia

DoCoMo

Ericsson EMP

Qualcomm

Lucent

Fujitsu

Ec/Ior

throughpout in kbps

FRC_SET3 16QAM RxDiv CL-TD G 10dB

1071

1191

1223

1196

1260.912

969

990

1501

1665

1646

1708

1732.909

1453

1456

824

872

900

851

829.609

701

884

1179

1277

1281

1226

1200.047

1082

1229

806

740

837

841

846.8658

655

879

1143

1166

1258

1227

1197.599

1016

1236



		HSCCH_RxDiv with implementation margin

		HSCCH_RxDiv				PA3, {P} = 5%				VA30, {P} = 1%

		(Ior/Ioc=0dB)				HS-SCCH1 Ec/Ior (dB)				HS-SCCH1 Ec/Ior (dB)

		Motorola				-14.8				-15.1

		Panasonic				-15.6				-15.3

		NEC				-15.4

		SEMC				-15.5				-16.3

		Nokia				-15.2				-15.7

		DoCoMo				-15.0				-15.9

		Ericsson-EMP

		Qualcomm				-14.2				-15.5

		Lucent

		Fujitsu				-15.8				-15.2

		Average				-15.2				-15.6

		HSCCH_RxDiv				PA3, {P} = 1%

		(Ior/Ioc=5dB)				HS-SCCH1 Ec/Ior (dB)

		Motorola				-15.7

		Panasonic				-16.8

		NEC

		SEMC				-16.4

		Nokia				-16.5

		DoCoMo				-15.8

		Ericsson-EMP

		Qualcomm				-15.8

		Lucent

		Fujitsu				-16.8

		Average				-16.3





		CQI_AWGN_RxDiv with implementation margin

		CQI_AWGN_RxDiv				Probability of CQI reporting between (Median-2) and (Median +2) [%]		CQIMedian-1		CQIMedian		CQIMedian+1		CQIMedian+2

		(Ior/Ioc=0dB)

		Motorola

		Panasonic

		NEC

		SEMC

		Nokia

		DoCoMo

		Ericsson-EMP

		Qualcomm

		Lucent

		Fujitsu

						0.00		0.00		0.00		0.00		0.00

		CQI_AWGN_RxDiv				Probability of CQI reporting between (Median-2) and (Median +2) [%]		CQIMedian-1		CQIMedian		CQIMedian+1		CQIMedian+2

		(Ior/Ioc=5dB)

		Motorola

		Panasonic

		NEC

		SEMC

		Nokia

		DoCoMo

		Ericsson-EMP

		Qualcomm

		Lucent

		Fujitsu

						0.00		0.00		0.00		0.00		0.00

		CQI_AWGN_RxDiv				Probability of CQI reporting between (Median-2) and (Median +2) [%]		CQIMedian-1		CQIMedian		CQIMedian+1		CQIMedian+2

		(Ior/Ioc=8dB)

		Motorola				98.96		0.17		4.96		1.00		100.00

		Panasonic

		NEC

		SEMC

		Nokia

		DoCoMo

		Ericsson EMP

		Qualcomm

		Lucent

		Fujitsu

		Average				98.96		0.17		4.96		1.00		100.00

		CQI_AWGN_RxDiv				Probability of CQI reporting between (Median-2) and (Median +2) [%]		CQIMedian-1		CQIMedian		CQIMedian+1		CQIMedian+2

		(Ior/Ioc=10dB)

		Motorola

		Panasonic

		NEC

		SEMC

		Nokia

		DoCoMo

		Ericsson EMP

		Qualcomm

		Lucent

		Fujitsu

						0.00		0.00		0.00		0.00		0.00





		






