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HSDPA system performance with and without open loop transmit diversity (STTD) is investigated for different schedulers and multi-path channel models [0]. Incremental redundancy (IR) with fixed TTI (2ms) were used such that the modulation and encoding rate were fixed on re-transmissions. A rake receiver was assumed.  It was found that open loop transmit diversity (STTD) improves system performance for higher speeds with little multi-path or when the poor performing round robin scheduler is used.  Open loop transmit diversity (STTD) reduces residual FER for all conditions.  However, at slow speeds and/or when there is significant multi-path there is some throughput degradation caused by open loop transmit diversity (STTD).

System performance for different schedulers

Tables 1-3 show the percentage system performance gain provided by STTD of various metrics for 3, 30, and 120kph with single path models (see Table B2) using the modified ETSI traffic model and different schedulers for Hybrid ARQ with IR.  Tables 4-6 show the corresponding percentage system performance gain for STTD on multi path channel models.  The tables include both sector and per user metrics and were derived from the data given in Annex C and D.  The sector metrics include the familiar metrics of service throughput, average packet call throughput and aggregate packet call throughput.  The user metrics include a new metric, the average of the average packet call throughput per user.  In addition, user metrics show the percentage reduction in users with a average packet call below 32 kbps.  In other words, the fewer users that receive a low data-rate the better.  Lastly, the tables include the percentage reduction in required simultaneously active DCHs.  A reduction in DCHs implies that more power may be allocated to the HS-DSCH for user data and less wasted on overhead.  For IR, the TTI was fixed and the selected modulation and encoding rate was used for the first transmission and subsequent re-transmissions of a given packet. That is, the same systematic bits used on the first transmission were also used on subsequent retransmissions but the parity bits were different.  Modulation and encoding rates assigned were QPSK R=1/4, 1/2, 3/4 & 16QAM R=1/2, 5/8, 3/4. The different schedulers used were maximum C/I, round robin, equal average power, and proportional fair.  Results in each table have been ordered by scheduler that provided the maximum sector service throughput to the least.  The absolute values for each metric and condition are contained in the Annex C and D.

In many cases, the  STTD performance gain is negative showing a system degradation instead of system improvement [4]. To help visually interpret the tables, results which indicate a performance improvement for STTD are colored green while results which show a performance degradation or no improvement are colored red.   

Results show that STTD improves system performance mainly for high speeds with little multi-path.  In addition, the round robin scheduler shows performance improvements for STTD, however, this scheduler provides the lowest system throughput in all categories making it poor choice for eventual deployments (see Annex C and D). Notably, at slow speeds and/or when there is significant multi-path there is some throughput degradation caused by STTD. 

Conclusion:

Open loop transmit diversity (STTD) improves system performance mainly for higher speeds with little multi-path or when the poor performing round robin scheduler is used.  Open loop transmit diversity (STTD) reduces residual FER for all conditions.  However, in many cases, the  STTD performance gain is negative showing a system degradation instead of system improvement. At slow speeds and/or when there is significant multi-path there is throughput degradation caused by STTD.
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Table 1 System Performance w/wo TxDiv difference statistics for 003kph, Flat Rayleigh, web browsing Traffic
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Table 2 System Performance w/wo TxDiv difference statistics for 030kph, Flat Rayleigh, web browsing Traffic
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Table 3 System Performance w/wo TxDiv difference statistics for 120kph, Flat Rayleigh, web browsing Traffic
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Table 4 System Performance w/wo TxDiv difference statistics for 003kph, Ped A, B, VehA, web browsing
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Table 5 System Performance w/wo TxDiv difference statistics for 030kph, Ped A, B, VehA, web browsing.
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Table 6 System Performance w/wo TxDiv difference statistics for 120kph, Ped A, B, VehA, web browsing.
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ANNEX A

System Simulation Assumptions

The following parameters related to HSDPA features were used:

· MCS selection based on CPICH measurement (RSCP/ISCP)

· MCS update rate: once per 3 slots

· CPICH measurement transmission delay: 3 slots   

· Selected MCS can be applied after 3 slot delay upon receiving measurement report

· Std. dev. of CPICH measurement error: 0

· CPICH measurement rate: once per 3 slots (sampling is 0.67ms, IIR filter sampled once per 3 slots using IIR filter with coefficient of 0.2 (new data weighted by 0.8)) 
· CPICH measurement report error rate: 0 %

· Frame length for fast HARQ: TTI length = 2.00ms

· Fast HARQ feedback error rate: 0%

· Channel Model: 3, 30, 120 kph, with equi-probable multi-path models (PedA, PedB, VehA) described by Table B3 in Annex B.  Also a mixture of channel models is used as described in Table B2 and Table B3 (PedA, PedB, VehA, Doppler).

· Maximum C/I scheduler (see [2]), Proportional Fair Scheduler, Equal average power, round robin

· Modified ETSI Call model (see [2] or ANNEX B) 

· Throughput measurements are for center cell.

· Packet inter-arrival time was 6ms.

· Control channels are not dynamically modeled, and a fixed overhead of 10% was assumed in terms of required power.  (See Table A1) .  TPC power overhead was included.

· The modulation and encoding rates assigned were QPSK R=1/4, ½, ¾, and 16QAM R=1/2, 5/8 , ¾.

· Maximum number of size 16 OVSF codes available was 10.

· A rake receiver was assumed.

Basic system level parameters:

The basic system level simulation parameters are listed in Table A1 [2] below.

Table A1. Basic system level simulation assumptions.

	Parameter
	Explanation/Assumption
	Comments

	Cellular layout
	Hexagonal grid, 3-sector sites
	19 sites

	Site to Site distance
	2800 m
	

	Antenna pattern
	As proposed in [4]
	Only horizontal pattern specified

	Propagation model
	L = 128.1 + 37.6 Log10(R)
	R in kilometres

	CPICH power
	-10 dB
	

	Other common channels
	-10 dB
	

	Power allocated to HSDPA transmission, including associated signaling
	Max. 70% of total cell power minus power allocated to TPC bits.
	When control channel not explicitly simulated then a fixed power of 

-10dB Ec/Ior is allocated.

	Slow fading
	Similar to UMTS 30.03, B 1.4.1.4 
	

	Std. deviation of slow fading
	8.0 dB 
	

	Correlation between sectors
	1.0
	

	Correlation between sites
	0.5
	

	Correlation distance of slow fading
	50 m   
	See D,4 in UMTS 30.03.

	Carrier frequency
	2000 MHz
	

	BS antenna gain
	14 dB
	

	UE antenna gain
	0 dBi
	

	UE noise figure
	9 dB
	

	Max. # of retransmissions
	15
	Retransmissions by fast HARQ


	Fast HARQ scheme
	Chase combining or IR combining
	Dual stop-and-wait

	BS total Tx power
	42.3 dBm
	

	Active set size
	Up to 3
	Maximum size

	Specify Fast Fading model
	Jakes spectrum
	Generated by Filter approach 


ANNEX B

Traffic and Channel models for System Simulation

Table B1 below shows the data-traffic model parameters for the modified ETSI model [2,6]. 

Table B1 Data-traffic model parameters for modified ETSI model

	Process
	Random Variable
	Parameters

	Packet Calls Size
	Pareto with cutoff
	Α=1.1, k=4.5 Kbytes, m=2 Mbytes, μ = 25 Kbytes

	Time Between Packet Calls
	Geometric
	μ = 5 seconds

	Packet Size
	Segmented based on MTU size
	(e.g. 1500 octets)

	Packets per Packet Call
	Deterministic
	Based on Packet Call Size and Packet MTU

	Packet Inter-arrival Time

 (open- loop)
	Geometric
	μ = MTU size /peak link speed 

(e.g. [1500 octets * 8] /2 Mb/s = 6 ms)

	Packet Inter-arrival Time

 (closed-loop)
	Deterministic
	TCP/IP Slow Start 

(Fixed Network Delay of 100 ms)


The Fractional Recovered Power (FRP) and Fractional UnRecovered Power (FURP) are given in Table B2 for different ITU channel models [0]. FURP shall contribute to the interference of the finger demodulator outputs as an independent fader.
Table B2 Fractional Recovered Power and Fractional UnRecovered Power
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ANNEX C

System simulation results for flat Rayleigh channels.

[image: image8.png]Flat Rayleigh, 003kph, bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms AMC, HARQ, no FCS __ Sched: Max C/l
Throughput Statistics User Packet Call HUEs with | Avg FER
#Users per sector, Center Cell Sector Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall <16k/32k/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () ) ()
TD0ue/sector, noTxDiv | 3029017 | 1013982 | 214,247 01/01/04/11/31/58 | 00708 | 147 |265/21.7/199/046/062/025
125ue/sector, noTxDiv | 3EE6451 | 934578 138,731 02/03/09/18/42/65 | 00/02 | 27.3 |20.2/21.1/19.0/04.0/058/023
T00ue/sector, _TxDv | 2925,149 | 1100348 | 164432 01/02/06/13/33/56 | 00700 | 18.4 |225/20.1/20.1 /028 /041/010
125ue/sector, _TxDiv | 3461478 | 1042680 | 107840 04/06/11/22/43/62 | 00/00 | 334 [17.2/18.8/18.9/026/039/01.0
Flat Rayleigh, 003kph, bytes Mod. ETSI _30% Overhead _TTI=2.00ms _AMC, HARQ, no FCS __Sched: Proportional Fair
Throughput Statistics User Packet Call %UEswith | Avg FER
#Users per sector, Center Cell Sector Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall <16k/32K/64k/128K/384K/ 1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () ] ()
TD0ue/sector, naTxDiv | 20920699 | 768,722 102518 01/02/06/13/34/72 | 00708 | 28.9 |317/224/199/046/066/026
125ue/sector, noTxDiv | 3,141,052 | 330598 37,847 02/04/12/25/68/99 | 00707 | 822 |352/23.7/196/04.2/06.1/024
100uefsector, _TxDiv | 278759 | 77353 74771 01/02/06/13/38/74 | 00700 | 37.3 |27.7/21.2/195/027 /042 /009
125ue/sector, _TxDiv | 2935883 | 353894 2673 03/05/13/25/66/99 | 00/00 | 891 |30.2/22.1/19.3/025/039/009
Flat Rayleigh, 003kph, _Blk Size=30 bytes Mod. ETSI _30% Overhead _TTI=2.00ms _AMC, HARQ, no FCS __Sched: Equal Avg Pwr
Throughput Statistics User Packet Call %UEswith | Avg FER
#Users per sector, Center Cell Sector Pwr Time|  Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall | U <16k/32k/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () () ] ()
1D0ue/sector, naTxDiv | 3083811 | 732,395 242,19 835 | 00/00/03/10/37/75 | 00732 | 13.2 |243/147/147/0207029/008
125ue/sector, noTxDiv | 3750534 | 669,189 151,969 823 | m/02/07/19/48/80 | 00/05 | 262 |16.8/1268/139/01.8/029/008
100uesector, _TxDiv | 3021532 | 749,301 184,285 833 | 00/01/04/13/41/75 | 00701 | 169 |19.9/148/157/013/020/00.4
125ue/sector, _TxDiv | 3596469 | 695953 115,482 829 | 02/03/09/22/51/80 | 00/00 | 317 |148/12.4/147/014/023/00.4
Flat Rayleigh, 003kph, _Blk Size=30 bytes Mod. ETSI _30% Overhead _ TTI=2.00ms _AMC, HARQ, no FCS __Sched: Round Robin
Throughput Stat User Packet Call %UEs with | Avg FER
#Users per sector, Center Cell Sector Pwr Time|  Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PKiCall | Agg PktCall | U <16k/32K/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () (k) ® ()
O75ue/sector, noTxDiv | 1,658,100 85,282 29,821 894 | 03/13/47/85/99/100 | 037189 | 658 |435/304/27.0/082/08.7 /026
100ue/sector, noTxDiv | 1.789.853 64,652 21224 887 | 07/26/69/91/99/100 | 027142 | 846 |43.2/306/27.0/088/08.9/027
O75uefsector, _TaDiv | 1,824,213 | 109,134 37,500 6.7 | O01/06/31/77/100/100 | 0070.4 | 49.0 |35.7/269/245/03.9/048/008
100ue/sector, TxDiv | 1992703 78921 25397 871 | 03/15/52/87/99/100 | 0os03 | 787 |355/269/24.4 /001 /049010




[image: image9.png]Flat Rayleigh, 030kph, Mod. ETSI _ 30% Overhead  TTI=2.00ms AMC, HARQ, no FCS __ Sched: Max C/l
‘Average Thruput Statisti User Packet Call %UEs with | Avg FER
#Users per sector, Center Cell Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall <16k/32K/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () ) ()
TD0ue/sector, naTxDiv | 2389415 | 753595 58,156 08/11/21/39/63/79 | 20/291 | 419 |38.1/47.7 /54.8/603 /564 /489
125ue/sector, noTxDiv | 2608320 | 731833 43512 19/25/38/53/67/82 | 38/260 | B46 |30.5/429/533/59.8/57.1/49.8
100uefsector, _TxDiv | 2,388,069 | 934,188 62,581 07/10/17/35/58 /71 00710 | 397 [39.0/452/505/561.1/440/37.9
125ue/sector, _TxDiv | 2612285 | 939892 45,282 17/22/32/47/63/756 | 00716 | 612 |346/413/503/523/458/38.7
Flat Rayleigh, 030kph, bytes Mod. ETSI_30% Overhead _TTI=2.00ms _AMC, HARQ, no FCS __Sched: Proportional Fair
Throughput Statistics User Packet Call HUEs with | Avg FER
#Users per sector, Center Cell Sector Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall <16k/32k/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () (k) ® ()
TD0uefsector, naTxDiv | 1893212 | 347 887 22,449 04/08/13/25/64/98 | D0/135 | 835 |41.3/575/66.3/698 /5631 /446
125ue/sector, noTxDiv | 1867358 | 244,090 16,356 10/23/36/48/80/99 | 007116 | 1152 |40.7/57.7/59.0/60.3/53.2/44.2
100uefsector, _TxDiv | 2036445 | 459,363 26,504 04/07/11/18/52/9 | 00701 | 761 |38.6/51.4/627 /60.9/ 415 /341
125ue/sector, _TxDiv | 2060804 | 312844 18,354 10/19/27/38/72/98 | 00704 |111.4 |37.5/51.4/533/512/41.2/33.4
Flat Rayleigh, 030kph, _Blk Size=30 bytes Mod. ETSI _30% Overhead _TTI=2.00ms _AMC, HARQ, no FCS __Sched: Equal Avg Pwr
Throughput Statistics User Packet Call %UEs with | Avg FER
#Users per sector, Center Cell Sector Pwr Time|  Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall | U <16k/32k/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () ) ] ()
TD0ue/sector, naTxDiv | 2,352,303 | 442539 51,442 851 | 06/10/25/48/72/95 | 06/29.4 | 46.1 |405/546/602/648/606/512
125ue/sector, noTxDiv | 2589740 | 428526 38,668 834 | 15/23/41/58/77/97 | 167240 | 69.0 |30.1/458/59.4/655/616/520
100uefsector, _TxDiv | 2394485 | 548586 55,539 842 | 06/09/22/45/68/90 | 00708 | 435 |427/545/554 /5687503 /415
125ue/sector,_TxDiv | 2617931 | 537570 40705 835 | 15/22/37/55/73/92 | 00/08 | BR[| 355/48.1/533/546/48.5/38.4
Flat Rayleigh, 030kph, _Blk Size=30 bytes Mod. ETSI _30% Overhead _ TTI=2.00ms _AMC, HARQ, no FCS __Sched: Round Robin
Throughput St User Packet Call %UEs with | Avg FER
#Users per sector, Center Cell Sector Pwr Time|  Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PkiCall | Agg PktCall <16k/32K/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () () ® ()
TD0ue/sector, naTxDiv | 1585651 54,708 19455 675 | 11/34/78/93/99/100 | 00/48 | 860 |32.1/453/458/ 4671438/ 40.7
125ue/sector, noTxDiv
100ue/sector, _TxDiv | 1852,141 64,173 22471 861 | 06/24/68/92/100/100 | 00/0.1 | 827 |305/402/405/369/3456/323

125ue/sector,  TxDiv





[image: image10.png]Flat Rayleigh, 120kph, 10 size 16 codes, Blk Si -30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Max G/l
Throughput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Sector Pwr Time| Throughput CDF Residual FER|#DCHs|
foature state Service | Avy PleCall | Agy PieCall | Utiliz. | <16k32K641/120k304101M| >102 / >0 | rqd | (8.254:5.7516.5/16.625/16.75)
bps) ©ps) bps) ) ) ) o] )
100ue/sector, noTxDiv 2474139 844,818 67 796 B86.4 05/07 /14/33/53/74 01/30 374 [359/440/507/553/505/428
125ue/sector, naTxDiv. 2722978 828,707 48,032 86.4 14/19/29/47 /B5/78 02/38 596 [296/403/500/554/525/443
100ue/sector, _ TxDiv 2465378 995,819 68,945 85.7 06/08/14/30/56/68 00/00 371 |37.0/426/477/462/393/327
125ue/sector,  TxDiv. 2672737 1,005 073 49259 85.2 15/19/29/45/61/71 00/01 583 [340/387/480/482/414/340
Flat Rayleigh, 120kph, 10 size 16 codes, Blk Si 30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Proportional Fair
Throughput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Sector Pwr Time| Throughput CDF Residual FER|#DCHs|
feature state Service | Avy PleCall | Agy PieCall | Utilz. | <16k32K64I/120K30401M| >102 / 50 | rqd | (8.254:54.7516.5/16.625/16.75)
©ps) ©ps) ©ps) ) ) ) 3] )
100ue/sector, noTxDiv 1,965 288 443073 24,008 859 03/05/09/17 /50/96 00/04 B12 [28.0/47.1/523/542/47.1/380
125ue/sector, naTxDiv 1,954 384 318,353 17131 86.0 07 /16/25/36/63/98 0.0/03 1140 |275/47.2/530/548/474/376
100ue/sector, _ TxDiv 2,054,029 524,285 26579 843 04/06/09/15/43/93 00/00 767 [276/436/482/463/36.4/28.1
125ue/sector,  TxDiv. 2,046 447 382,594 18,281 842 09/16/23/32/63/97 0.0/00 1119 |269/437/489/466/353/275
Flat Rayleigh, 120kph, 10 size 16 codes, 30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Equal Avg Pwr
Throughput Stz User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Sector Throughput CDF Residual FER|#DCHs|
feature state Service | Avy PleCall | Agg PkCall <6242 102 1 50 | rqd | (.25454.7516.516.625/16.75)
©ps) bps) ©ps) ) ) 5] )
100ue/sector, noTxDiv 2473558 484,286 61,193 04/06/17/42/68/94 00/15 407 [39.1/530/56.1/600/558/458
125ue/sector, naTxDiv. 2,693,257 466,718 42938 12/18/34/54/73/95 00/16 B42 |304/458/562/61.1/57.4/47.1
100ue/sector, _ TxDiv 2,462,449 580,820 61,850 04707 /17 /41/66/87 00/00 402 [415/522/527/528/466/37.4
125ue/sector,  TxDiv. 2694253 572258 43527 13/19/34/53/70/90 0.0/00 633 [355/481/533/546/485/38.4

Flat Rayleigh, 120kph,

10 size 16 codes, Bk Si

0 bytes _Mod. ETSI

30% Overhead  TTI=2.00ms _AMC, HAR(

0, o FCS___ Sched: Round Robin

Throughput Statistics User Packet Call %UEs with | Avg FER
#Users per sector, Center Cell Sector Pwr Time|  Throughput CDF Residual FER[#DCHs|
feature state Service | Avg PKiCall | Agg PktCall | U <16k/32K/64k/128K/384K/1M | >102 / >0 | rqd | (4.25/4.5/4.75/16.5/16.625/16.75)
(bps) (bps) (bps) () () () ® ()
100ue/sector, noTxDv | 1904548 67413 23453 863 |05/19/63/91/100/100 | 00/0.1 | 815 |236/3756/402/403/38.0/353
125ue/sector, noTxDiv_| 1.978.395 48712 17.801 859 |17/45/84/95/100/100 | 00704 | 1117 |23.2/37.2/39.8/39.2/37.1 /347
100ue/sector, _TxDiv | 1,982,090 73,694 25,244 8.4 |03/16/55/90/100/100 | 0.0/0.0 | 788 |262/367/375/3247306/27.7
125ue/sector,  TxDiv | 2075516 51900 19,084 851 | 14/41/83/95/100/100 | o00/00 |1094|247/355/37.1/313/005/27.4





ANNEX D

System simulation results for multi-path channels.

[image: image11.png]Multi-path, 03kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Max G/l
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Time)| Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service | vy PidCall| Agg PkCall|_Utiliz. | <16ki32164k128ki384k01M| >102 / >0 | rqd | (.25054.7516.5116.625/16.75)
bps) | (o) ©ps) ) ) ) 3] )
075ue/sector, noTxDiv [ 2,081,020 | 722,222 87,364 85.8 06/08/15/28/54/80 00/02 246 [232/286/352/205/297 /354
100ue/sector, noTxDiv | 2401,113 | 666,571 57 982 856 10/15/25/40/65/84 00/03 432 |276/249/341/210/288/33.0
075uefsector, _ TxDiv [ 1,918,908 | 800,353 68,632 B86.4 10/12/19/31/56/79 00/00 295 [202/298/377/193/31.0/38.1
100ue/sector, TxDiv | 2154743 | 754542 43312 85.7 16/21/30/43/66/83 0.0/00 485 |275/254/374/194/299/365
Multi-path, 03kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Proportion Fair
Average Thruput Stati User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service | vy PieCall| Agg PKCall <6420 102 1 >0 | rqd | (.254.54.7516.516.625/16.75)
©ps) | (bps) ps) ) ) 3] )
D75ue/sectar, noTxDiv [ 1,914 586 | 648,790 46,365 04/08/13/25/56/85 00/10 415 [278/31.3/330/21.0/306/354
100ue/sector, noTxDiv | 2072333 | 291854 27734 09/17/29/44/80/93 00/12 748 |27.9/307/311/196/309/358
075ue/sector, _ TxDiv [ 1,720,480 | 655948 35228 06/12/17/26/58/88 00/00 490 [268/322/353/19.8/331/37.4
100ue/sector, TxDiv | 1815757 | 285402 22338 14/24/34/47/82/99 00/01 816 [27.4/314/337/189/339/383
Multi-path, 03kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Equal Average Power
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Ti Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service |vg PIeCall| Agg PKCall|_Utiliz. | <16103264k128Ki384K01M| >102 / >0 | rqd | (.2554.7516.5116.625/16.75)
©ps) | (bps) ps) ) ) ) 5] )
075ue/sector, noTxDiv | 2,147 312 [ 447 551 86,120 85.1 02/05/15/38/72/91 00/02 252 [179/268/326/190/259/329
100ue/sector, noTxDiv | 2 523,934 | 440,401 56,206 85.1 0B/11/28/51/77/93 00/02 452 [1598/224/306/196/258/326
075ue/sector, __ TxDiv [ 1,991 916 | 450,503 B0 841 855 05/09/24/48/77 /92 00/00 329 [157/284/363/165/27.3/36.4
100ue/sector, TxDiv | 2251769 | 468741 42 580 86.0 10/18/37 /58/80/93 0.0/00 533 [144/246/346/169/272/359
Multi-path, 03kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Round Robin
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Time)| Throughput CDF Residual FER|#DCHs|
Max ovs codes | Service |/vg PICall| Agg PkCall|_Utiliz. | <16ki321d64k128ki384k01M| >102 / >0 | rqd | (.250.54.7516.5116.625/16.75)
©ps) | (o) ps) ) ) ) 5] )
050ue/sectar, noTxDiv | 1,167 367 87,124 32329 895 01/08/46/85/100/ 100 02/15 363 [376/352/383/267/356/377
075uefsectar, noTxDiv | 1,242 465 55,027 18715 895 13/44/78/93/100/100 01/80 1107 |375/352/383/268/357 /331
050ue/sectar, _ TxDiv [ 1,182,717 93,055 33701 88.7 01/07 /43/84/100/100 00/02 354 [345/358/336/239/368/39.0
075ue/sector,  TxDiv | 1,267 903 57 307 19,240 88.7 12/42/77 /937100 /100 00/0.1 66.1 |343/359/396/243/36.9/399




[image: image12.png]Multi-path, 30kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Max G/l
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Ti Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service |vg PieCall| Agg PK(Call|_Utiliz. | <161/321c64k128ki384K01M| >102 / >0 | rqd | (.25454.7516:516.625/16.75)
bps) | (o) bps) ) ) ) 7] )
D50ue/sectar, noTxDiv [ 1,416,094 | 628 240 93959 87.1 02/04/07/22/56/85 00/62 152 |425/484/530/566/524/512
075ue/sector, noTxDiv | 1679887 | 536 403 45736 B7.6 14/19/30/49/78/90 02/83 380 [455/475/534/538/543/51.1
D50ue/sectar, _ TxDiv [ 1,386,724 | 745673 100,705 85.8 03/05/08/22/52/80 00701 159 |397/454/485/451/439/457
075ue/sector, TxDiv [ 1635093 | 661629 47 218 86.8 17/21/30/45/70/87 00/01 371 [417/448/501/473/447 /456
Multi-path, 30kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Proportional Fair
Average Thruput Statisti User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service | vy PieCall| Agg PKCall <6242 102 1 50 | rqd | (.25454.7516.516.625/16.75)
bps) | ops) ©ps) ) ) 3] )
050ue/sector, naTxDiv | 1,332,701 [ 906,701 61908 02/02/03/07/30/72 00437 215 [408/48.1/535/53.0/540/506
075ue/sector, noTxDiv | 1,492 498 | 585 020 26,650 10/15/21/29/62/93 00/62 555 |445/507 /547 /617 /567 /515
D50ue/sectar, __ TxDiv [ 1,305,873 | 1,008,103 58513 02/03/04/06/26/68 00/00 224 [395/448/437/489/452/451
075uefsector, TxDiv [ 1461771 | 802592 27,055 11/15/19/25/53/84 00/01 538 [428/461/513/532/464/456
Multi-path, 30kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Equal Avg Pwr
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Ti Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service |vg PIeCall| Agg PKCall|_Utiliz. | <16103264k128Ki384K01M| >102 / >0 | rqd | (.2554.7516.5116.625/16.75)
Gps) | (bps) ps) ) ) ) 5] )
D50ue/sectar, noTxDiv [ 1,413,171 | 345 268 72536 87.3 01/03/11/44/82/95 01/83 195 |519/550/539/606/56.7 /515
075ue/sector, noTxDiv | 1,650,084 | 347 945 37,057 B7.6 11/19/43/69 /86 /97 02/103 446 |525/57.4/551/624/586/52.4
D50ue/sectar, _ TxDiv [ 1,365,804 | 372947 64,743 86.3 02/04/15/49/82/93 00/02 212 [495/515/509/525/486 /468
075uefsector, TxDiv [ 1599979 | 398 760 35603 87.3 12/22/46/69/84/95 00/02 451 |514/533/516/541/491/47.1
Multi-path, 30kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Round Robin
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service | vy PieCall| Agg P(Call <6242 102 /50 | rqd | (.25454.7516.516.625/16.75)
©ps) | (bps) ps) ) ) 5] )
050ue/sectar, noTxDiv | 1,163 554 83,894 32342 01/08/49/87 /1007100 00/34 362 [327/409/43.0/53.1/505/49.0
075ue/sector, noTxDiv | 1,241 917 54429 18611 12/44/78/93/100/100 00/26 BB6.9 [322/339/484/523/43.9/49.0
050ue/sectar, _ TxDiv | 1,186 465 89 444 33648 01/07 /46/85/100/ 100 00701 355 [322/392/459/435/431 /446
075ue/sector,  TxDiv | 1,266 060 56,803 19,220 12 /43777 /937100 /100 00/00 66.0 |31.8/385/454/427/429/445





[image: image13.png]Multi-path, 120kph,  Blk 30 bytes  Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Max G/l
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Ti Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service |vg PieCall| Agg PK(Call|_Utiliz. | <161/321c64k128ki384K01M| >102 / >0 | rqd | (.25454.7516:516.625/16.75)
bps) | (bps) bps) ) ) ) o] )
D50ue/sectar, noTxDiv | 1,480,156 | 724 344 118827 859 01/02/04/13/48/80 00/03 127 |357/423/487/495/465/465
075ue/sector, noTxDiv [ 1,770,726 | 597,123 57 982 87.0 11/15/24/42/72/88 00/03 349 [398/421/502/535/483/466
050ue/sectar, _ TxDiv [ 1,417 620 | 808,173 100,705 85.1 02/03/05/16/47/75 00/00 144 |353/414/460/405/399/428
075uefsector,  TxDiv [ 1680516 | 715675 43312 86.9 15/19/26/41/65/86 0.0/00 351 [367/413/479/423/408/428
Multi-path, 120kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Proportional Fair
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Ti Throughput CDF Residual FER|#DCHs|
Max ovs codes | Service |/vg PICall| Agg PkCall|_Utiliz. | <16ki321d64k128ki384k01M| >102 / >0 | rqd | (.250.54.7516.5116.625/16.75)
©ps) | (bps) ©ps) ) ) ) 5] )
D50ue/sectar, noTxDiv | 1,404 070 | 1,005,762 73580 855 01/02/02/04/20/62 00701 179 |301/405/493/528/48.1/458
075ue/sector, noTxDiv | 1,576,063 | 695 929 30,173 85.7 07 /11/15/20/51/87 00/01 518 [313/424/515/57.1/514/468
D50ue/sector, _ TxDiv [ 1,345,175 | 1063295 B6513 849 01/02/03/04/19/63 00/00 203 [31.7/396/473/440/406/42.4
075uefsector, TxDiv [ 1505214 | 861,258 28 565 85.0 08/13/16/20/46/82 0.0/00 525 |334/405/434/435/428/429
Multi-path, 120kph, _ Blk Si; 30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Equal Avg Pwr
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Throughput CDF Residual FER|#DCHs|
Max ovsf codes | Service | vy PieCall| Agg PKCall <6242 102 1 50 | rqd | (.25454.7516.516.625/16.75)
©ps) | (o) ps) ) ) 5] )
D50ue/sector, noTxDiv | 1,463,009 | 383 978 91,304 01/01/05/28/78/93 00/04 16.1 | 447 /436/506/555/51.9/476
075ue/sector, noTxDiv | 1,736,206 | 366 680 42,020 0B/15/36/64/84/95 00/03 414 |484/526/520/577 /537 /480
050ue/sector, _ TxDiv [ 1,379,173 | 389 924 71424 01/03/11/42/80/92 00/00 194 |454/485/494/489/459/448
075ue/sector,  TxDiv [ 1630093 | 415380 37,165 11/20/42/67 /84/94 0.0/00 439 |482/504/503/505/46.4/452
Multi-path, 120kph,  Blk Size=30 bytes Mod. ETSI _ 30% Overhead  TTI=2.00ms _AMC, HARQ, no FCS Sched: Round Robin
Average Thruput Statistics User Packet Call %UEs with Avy FER
#Users per sector, Center Cell Pwr Time)| Throughput CDF Residual FER|#DCHs|
Max ovs codes | Service |/vg PICall| Agg PkCall|_Utiliz. | <16ki321d64k128ki384k01M| >102 / >0 | rqd | (.250.54.7516.5116.625/16.75)
bps) | o) bps) ) ) ) 3] )
D50ue/sectar, noTxDiv [ 1,290 312 [ 115010 41933 B87.4 01/03/26/73/100/100 00701 311 [249/339/452/47.4/455/448
075uefsector, noTxDiv | 1,394 713 62,076 21,853 87.5 07 /30/70/92/100/ 100 0.0/00 B39 [242/323/446/463/446/451
050ue/sector, _ TxDiv [ 1,272,258 [ 110,103 39,859 B86.9 01/03/30/75/100/ 100 00/00 322 [269/343/440/33.4/401/427
075ue/sector,  TxDiv | 1,365 075 51,986 21349 87.0 08/33/71/92/100/100 00/00 641 |263/333/436/385/39.8/430





