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1.  Introduction

   We have shown the performance of gated DPCCH transmission [1]. However, the previous paper was evaluated at 4.096Mcps and 16 slots per frame. In this contribution, we obtain the interference reduction and amount of UE power saving for 3.84Mcps.

2. Link level simulation
2.1 Simulation parameters

   The link-level simulation was performed to evaluate the performance of uplink gated DPCCH transmission. The channel models are CASE1 for 3km/h and CASE3 for 120km/h[11]. The detail simulation parameters are shown in table 1. 

Table 1.  Simulation parameters (uplink)

Carrier frequency
2.0 GHz

Chip rate
3.84 Mcps

Channel bit rate
DPDCH
60 kbps


DPCCH
15 kbps

Modulation
Data
BPSK


Spreading
QPSK

Slot structure
DPCCH
Pilot: 6, TPC: 2, TFCI: 2


DPDCH
Data: 40

Channel model
Multi-path fading
2-path Rayleigh


Finger
2 fingers


Receiver antenna diversity
On


Doppler frequency 

[Hz]
5.6(3km/h) , 222(120km/h)

DPCCH/DPDCH [dB]
-2.69dB

Power control
Dynamic range
Unlimited (assume ideal power amplifier)


Step size
1.0 dB


Rate
1500Hz(1/1 gating = no gating), 

500Hz(1/3 gating), 

300Hz(1/5 gating)


TPC error
4%

Channel estimation
Ideal

2.2 Simulation results


[image: image1.wmf]3GPP uplink, TPC_error=4%

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

Eb/No

FER

GR=1/1, 3km

GR=1/3, 3km, regular

GR=1/5, 3km, regular

GR=1/3, 3km, random

GR=1/5, 3km, random

GR=1/1, 120km

GR=1/3, 120km, regular

GR=1/5, 120km, regular

GR=1/3, 120km, random

GR=1/5, 120km, random


Figure 1. Frame Error Rate of Gated DPCCH Transmission

Table 2.  Uplink DPDCH Performance (Regular gating pattern[14], Required Rx. Eb/N0[dB], FER=1%)

Doppler frequency [Hz]
Gating Rate


1/1
1/3
1/5

5.6 (3km/h)
5.70
6.50 (+0.80)
7.10 (+1.40)

222 (120km/h)
4.20
4.40 (+0.20)
4.80 (+0.60)

    * ( ) indicates Eb/No difference compared with 1/1(no gating)

    Rx. Eb = EDPDCH + EDPCCH per one antenna

Table 3.  Uplink DPDCH Performance (Random gating pattern[14],  Required Rx. Eb/N0[dB], FER=1%)

Doppler frequency [Hz]
Gating Rate


1/1
1/3
1/5

5.6 (3km/h)
5.70
6.80 (+1.10)
7.50 (+1.80)

222 (120km/h)
4.20
4.80 (+0.60)
5.00 (+0.80)

    * ( ) indicates Eb/No difference compared with 1/1(no gating)

    Rx. Eb = EDPDCH + EDPCCH per one antenna
   The simulation results of uplink DPDCH performance are shown in figure 1, table 2 and 3. It is noted that the DPDCH performance loss on 1/3 gating at 3km/h is about 0.8dB(regular pattern) and 1.1dB(random pattern). The DPCCH performance loss, which is measured by TPC BER, due to gated DPCCH transmission is max. 0.5dB for gating rate=1/5. 

If we assume,

DPDCH duty cycle = 1%,

Power of DPCCH = P,

Power of DPDCH = 1.86P
Required total power (DPCCH+DPDCH) when no gating is 

99 * P + 1 * (P + 1.86P) = 101.86 P

As mentioned above, there is max. 0.5dB loss when only DPCCH is transmitted. Therefore, the required power of DPCCH during DPCCH only transmission is

99 * P * 0.33 * 1.12 = 36.59 P , where 0.33 is due to 1/3 gating

During DPDCH transmission with gating rate 1/3(regular pattern), there is 0.80 dB loss, so the required power is

1 * (P + 2P) * 1.20 = 3.60 P

We can calculate the overall gain as following,

Overall interference reduction gain = 10 * log10 ( 101.86P / (36.59P + 3.60P)) = 4.04 [dB]

Based on the above method, we calculate the overall interference reduction gain as table 4.

fd
[Hz]
Overall interference reduction gain [dB]


Gating rate = 1/3
Gating rate = 1/5


Regular gating pattern
Random gating pattern
Regular gating pattern
Random gating pattern

5.6
4.04
4.01
5.88
5.81

222
4.09
4.06
5.99
5.97

· DPDCH existing: Performance loss compared with no gating(gating rate=1/1) when DPDCH is existing
· DPDCH not existing: Performance loss compared with no gating(gating rate=1/1) when DPDCH is not existing(DPCCH only transmission), we use 0.5dB which is max. value in case of gating rate 1/5, 3km/h.
Table 4.  Uplink interference reduction [dB]
3. Performance for Web browsing type applications

   The performance is considered in terms of the battery life of the phone during a packet session and uplink capacity for the Web browsing type applications. It is assumed that the Web traffic is transported only on the downlink and the uplink is used for link maintenance and control purpose only. We assume a simple packet call model and energy estimation which is based on the measured current of the IS-95 terminal employing MSM3000. We only consider mobile speed 3km/h.

3.1 Uplink packet call model
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Figure 1. Typical characteristic of a packet service session
   Figure 1 depicts a typical WWW browsing session consists of a sequence of packet calls [10]. The Web traffic parameters and the values of timer used in this model is based on[7][8]. Only mean values for these parameters are used throughout this analysis to get initial estimates of the energy consumption and the uplink capacity without regards to higher order statistical variations. 

In this model, the following Web session parameters are assumed.

· One session consists of 18 packet calls

· Inter session interval is 30 seconds

· A packet call consists of 1 packet.

· Inter-packet interval is 840 ms

· One packet transports 660 bytes

Air transportation time for a packet is assumed to be 100ms considering 60kbps frames are used with one frame margin, since 660 bytes are transportable by nine 60kbps frames.
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        * RBS : Radio Bearer Suspended

        * STM : Suspended mode Transition Message

        * STRM : Suspended mode Transition Response Message

Figure 2.  Simple model for intra-session call flow
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        * CR : Connection Released

Figure 3.  Simple model for inter-session call flow

Figure 2 and 3 show simple models for intra-session and inter-session call flow. Depending on the timer values, the following is considered.

The timers for RBS is ;

· T_active_to_rbs = 200 ms, which is the timer from Active to RBS. 

                     This represents the maximum staying time in DPCCH non-gating mode after        

                     completion of a packet transmission.

· T_rbs_to_cr = 3000 ms, which is the timer from RBS to Connection Released(CR). This represents

                  the maximum staying time in DPCCH gating mode after T_active_to_rbs expires.

· T_active_to_cr = 3200 ms, which is the timer from active to Connection Released(CR). This        

                    represents the maximum staying time in DPCCH non-gating after completion of 

                   a packet transmission

4.2 UE energy consumption

The following parameters for a UE energy consumption are assumed :

1. UE switchable transmit current = 60 + Tx current (mA),

2. UE current when transmit off = 156 mA. 
3. UE total current at 100% duty = switchable current + txoff current (mA).

As is assumed in the previous section, only mean values for the time parameters are used throughout our analysis to get initial estimates of the energy consumption without regards to higher order statistical variations. We performed the simulation for the case where the power ratio of the DPCCH/DPDCH is –2.69dB. 

· Total energy (Intra-session plus inter-session energy) estimation

   We consider the following three different UE positions in the cell. 

  Position A:

   When the UE is near the cell site, its power amplifier energy consumption is nearly constant as the UE transmit power varies, In this case we assume that the power amplifier current is 106mA.

  Position B:

   We consider the medium range case where the range of Tx. current is 110~130mA.

  Position C:

   When the path loss is large, the power amplifier energy consumption significantly depends on the UE transmit power. In this case, typical range of Tx. power is 160~260mA.

Relative battery life for DPCCH gating compared with DPCCH non-gating in linear scale for these three cases is shown table 5.

Table 5.  Relative battery life(total energy consumption)

UE position
No gating

(gating rate=1/1)
Gating rate

= 1/3 
Gating rate
=1/5 

A
100( (100)
115( (127)
118( (135)

B
100( (100)
116( (129)
119( (136)

C
100( (100)
121( (135)
126( (145)

       ( (  indicates the case when continuous energy consumption is assumed during connection released 

           state for demodulating signals from network. 

       ( () indicates the case when enery consumption is intermittently off during connection released state

We can conclude that battery life during a packet session can be increased by about 35% when using DPCCH gating rate 1/3.

The intra-session and inter-session current is evaluated as follows:
· Intra-session enery estimation

   Each session consists of 18 packets transported and 17 inter packet intervals of 840ms. Each packet takes 100ms. During a session, signaling to assign and de-assign DPDCH takes up 10ms*17, and signalling to start gating takes up 10ms*17. The simple model for intra-session call flow is shown in figure 6. In this figure, length of each signalling frame is 10ms.

The energy consumption is represented as follows:

E_nogating = Tpkt*18*Curr + (730*Curr + 10*Curr_Tr)*17

E_gating = Tpkt*18*Curr + (210*Curr_1 + 510*(g*Curr_g + (1-g)*CurrTxOff ) + 20*Curr_Tr)*17

where Tpkt is packet length(100ms). Curr is current consumption when there is no data to transmit. Curr_Tr is current consumption when signalling frame is transmitted, and CurrTxOff is current consumption during gated off. Also, g is gating rate and Curr_g is current consumption during gated on. When the UE is near the cell site, its power amplifier energy consumption is nearly constant as the UE transmit power varies. Relative battery life of DPCCH gating compared with DPCCH non-gating in linear scale is shown table 6.

Table 6.  Relative battery life(intra-session energy consumption)
UE position
No gating

(gating rate=1/1)
Gating rate

= 1/3 
Gating rate
=1/5 

A
100( (100)
126( (126)
133( (133)

B
100( (100)
127( (127)
135( (135)

C
100( (100)
133( (133)
142( (142)

        ( (  indicates the case when continuous energy consumption is assumed during connection released 

           state for demodulating signals from network. 

       ( () indicates the case when energy consumption is intermittently off during connection released state

· Inter-session energy estimation

   Inter-session duration is 30s. 30s is decomposed into T_active_to_rbs of 200ms and T_cog_to_cr of 3000ms and the rest for the gating. 30s is decomposed into T_active_to_cr of 3200ms and the rest for the non-gating. The simple models for inter-session call flow and initial access call flow are shown in figure 7. In this figure, length of each signaling frame is 10ms. The energy consumption is represented as follows.

E_nogating = 3210*Curr + 10*Curr_Tr + Tpch*Cpch + Einit,

E_gating = 210*Curr + 3010*(g*Curr_g + (1-g)*CurrTxOff ) + 20*Curr_Tr + Tpch*Cpch + Einit,

where Tpch and Cpch are total time and current consumption required for such as paging channel reception. Einit is energy consumption during initial access.
Relative battery life of DPCCH gating compared with DPCCH non-gating in linear scale is shown table 7.

Table 7.  Relative battery life(inter-session energy consumption)
UE position
No gating

(gating rate=1/1)
Gating rate

= 1/3 
Gating rate
=1/5 

A
100( (100)
106( (131)
108( (140)

B
100( (100)
107( (133)
109( (143)

C
100( (100)
110( (143)
112( (157)

       (  (  indicates the case when continuous energy consumption is assumed during connection released 

           state for demodulating signals from network. 

       ( () indicates the case when energy consumption is intermittently off during connection released state

4.2 Uplink capacity comparison
With required Ec/Io obtained via uplink simulations, average load is calculated and pole capacity, i.e, the upper bound on the number of calls in a cell/sector for a given Eb/Nt [9], is compared.

Single-cell uplink pole capacity for voice service is expressed, in a first order approximation,


[image: image5.wmf]t

b

N

E

PG

×

n


where 
[image: image6.wmf]n

is voice activity and PG is the processing gain of 128 in voice. This can be expressed equivalently and more generally as
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The pole capacity is estimated approximately in the sense that only mean interference level is used. This approximation is justified when there is a sufficiently large number of data users.

Under the following uplink simulation conditions:

  -  1-path Rayleigh

  -  1/3 convolutional code 

  -  2-antenna receive antenna diversity

  -  DPCCH/DPDCH power = -2.69 dB

  -  Mobile speed = 3km/h

The following results are obtained.

Table 8.  Uplink simulation results summary

Gating rate=1/1
Gating rate=1/3

(Regular)
Gating rate=1/3

(Random)
Gating rate=1/5

(Regular)
Gating rate=1/5

(Random)

Required rx Eb/Nt per ant. [dB]
5.70
6.50
6.80
7.10
7.50

Required rx Ec/Nt per ant. [dB] when tx on
-12.36
-11.56
-11.26
-10.96
-10.56

Relative

Interference
1.0 (0dB)
0.83(-0.80dB)
0.78(-1.10dB)
0.72(-1.4dB)
0.66(-1.8dB)

The ratio of the pole capacity due to gated DPCCH transmission is evaluated. 

Table 9. Pole capacity of DPCCH gating

Gating rate=1/1
Gating rate=1/3

(Regular)
Gating rate=1/3

(Random)
Gating rate=1/5

(Regular)
Gating rate=1/5

(Random)

Relative capacity
100
159
154
180
173

We can conclude that the pole capacity during a packet session can be increased by 59% when using DPCCH gating rate 1/3(regular gating pattern).
Conclusion

   It has been shown that the proposed gated DPCCH transmission in Radio Bearer Suspended mode will lead to the following advantages.

( Uplink interference can be reduced

· Send DPCCH signal only fraction time duration

· Put more users in RBS mode which provides fast response time to user data active substate

( UE power consumption can be saved

· Battery life increased :

Gating rate 1/3 : 35%, garing rate 1/5 : 45%

· Can increase the talk time/stand by time of UE

· Can increase the staying duration in the RBS mode
· Can reduce the mean response time of transition to the user data active substate

( Uplink pole capacity increased

· Gate rate 1/3 : 59%, gating rate 1/5 : 80%
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														4.00		6.35		1.27E-01		3.47E-05		1.30E-03		5.00		7.53		9.09E-02		9.15E-05		9.33E-04		5.00		7.42		9.24E-02		7.53E-04		6.63E-03

														완료										완료										5.75		8.39		6.99E-02		2.43E-04		1.77E-03

																								4.75		7.25		9.93E-02		1.35E-04		2.23E-03		6.00		8.65		6.33E-02		1.54E-04		1.20E-03

																																		6.25		9.02		5.71E-02		1.10E-04		8.33E-04

																																		modem03

																																		5.25		7.79		8.43E-02		3.79E-04		3.87E-03

																																		5.50		8.10		7.70E-02		2.82E-04		2.43E-03

																												Case3										Case3

																												Regular Gating										Regular Gating

		CASE-3				PCG delay = 1								target				GR=1/1, 120km						target				GR=1/3, 120km, regular						target				GR=1/5, 120km, regular

		120km/h		Simul level		Channel Rate		# of path		ant		# of frames		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

				BIT		30Kbps		1		2		30000		4.00		2.01		2.04E-01		3.51E-02		2.89E-01		4.00		1.86		2.03E-01		5.12E-02		3.25E-01		4.00		1.87		2.03E-01		6.04E-02		3.41E-01

														4.25		2.70		1.86E-01		1.18E-02		1.36E-01		4.25		2.50		1.86E-01		2.41E-02		1.88E-01		4.25		2.51		1.86E-01		2.99E-02		2.09E-01

														4.50		3.27		1.71E-01		3.76E-03		5.48E-02		4.50		3.10		1.70E-01		9.70E-03		9.67E-02		4.50		3.11		1.70E-01		1.36E-02		1.17E-01

														4.75		3.84		1.57E-01		9.59E-04		1.95E-02		4.75		3.66		1.55E-01		3.35E-03		4.18E-02		4.75		3.64		1.56E-01		6.12E-03		6.25E-02

														5.00		4.39		1.43E-01		2.18E-04		5.63E-03		5.00		4.19		1.41E-01		1.12E-03		1.65E-02		5.00		4.20		1.41E-01		2.21E-03		2.69E-02

														5.25		4.88		1.30E-01		4.19E-05		1.23E-03		5.25		4.67		1.28E-01		3.00E-04		5.77E-03		5.25		4.67		1.29E-01		7.78E-04		1.16E-02

														완료										5.50		5.14		1.17E-01		6.07E-05		1.50E-03		5.50		5.11		1.18E-01		3.01E-04		4.63E-03

																								완료										5.75		5.58		1.06E-01		9.19E-05		1.53E-03

																																		6.00		6.01		9.62E-02		3.63E-05		7.00E-04

																																		완료

																												Case1										Case1

																												Random Gating										Random Gating

																								target				GR=1/3, 3km, random						target				GR=1/5, 3km, random

																								EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

																								2.00		2.87		2.14E-01		1.03E-01		4.68E-01		2.00		2.63		2.15E-01		1.19E-01		4.77E-01

																								3.00		4.64		1.67E-01		2.02E-02		1.44E-01		3.00		4.45		1.69E-01		3.59E-02		1.90E-01

																								4.00		6.21		1.27E-01		2.56E-03		2.35E-02		4.00		6.02		1.28E-01		7.63E-03		5.26E-02

																								4.50		6.97		1.09E-01		7.83E-04		8.10E-03		4.25		6.30		1.19E-01		5.05E-03		3.53E-02

																								4.75		7.25		9.99E-02		4.02E-04		3.87E-03		4.50		6.75		1.10E-01		3.11E-03		2.21E-02

																								5.00		7.52		9.21E-02		2.20E-04		2.30E-03		4.75		7.09		1.01E-01		1.98E-03		1.47E-02

																								5.25		7.82		8.41E-02		1.08E-04		1.17E-03		5.00		7.43		9.32E-02		1.40E-03		1.06E-02

																								5.50		8.18		7.66E-02		6.34E-05		9.00E-04		5.50		8.13		7.81E-02		6.52E-04		5.07E-03

																								완료										6.00		8.74		6.46E-02		2.95E-04		2.63E-03

																								4.25		6.45		1.18E-01		1.32E-03		1.29E-02		6.25		9.00		5.82E-02		2.16E-04		1.67E-03

																																		6.50		9.22		5.20E-02		9.51E-05		8.67E-04

																																		완료

																																		5.25		7.73		8.55E-02		8.54E-04		7.20E-03

																												Case3										Case3

																												Random Gating										Random Gating

																								target				GR=1/3, 120km, random						target				GR=1/5, 120km, random

																								EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

																								4.00		1.95		2.03E-01		5.99E-02		3.40E-01		4.00		1.90		2.03E-01		6.56E-02		3.48E-01

																								4.25		2.56		1.87E-01		3.14E-02		2.14E-01		4.25		2.54		1.86E-01		3.52E-02		2.26E-01

																								4.50		3.14		1.71E-01		1.53E-02		1.21E-01		4.50		3.17		1.70E-01		1.73E-02		1.31E-01

																								4.75		3.72		1.56E-01		5.87E-03		5.95E-02		4.75		3.70		1.55E-01		7.46E-03		6.83E-02

																								5.00		4.25		1.42E-01		2.24E-03		2.71E-02		5.00		4.22		1.42E-01		3.62E-03		3.72E-02

																								5.25		4.74		1.30E-01		8.35E-04		1.22E-02		5.25		4.69		1.30E-01		1.32E-03		1.64E-02

																								5.50		5.22		1.18E-01		4.12E-04		5.10E-03		5.50		5.17		1.18E-01		4.83E-04		7.20E-03

																								5.75		5.66		1.07E-01		1.14E-04		2.00E-03		5.75		5.61		1.07E-01		1.85E-04		2.77E-03

																								6.00		6.08		9.67E-02		3.46E-05		5.67E-04		6.00		6.04		9.66E-02		6.97E-05		1.20E-03

																								완료										완료





15slot_gating_tpc4%

		



GR=1/1, 3km

GR=1/3, 3km, regular

GR=1/5, 3km, regular

GR=1/3, 3km, random

GR=1/5, 3km, random

GR=1/1, 120km

GR=1/3, 120km, regular

GR=1/5, 120km, regular

GR=1/3, 120km, random

GR=1/5, 120km, random

Eb/No

BER

3GPP uplink, TPC_error=4%



15slot_gating_tpc0%

		



GR=1/1, 3km

GR=1/3, 3km, regular

GR=1/5, 3km, regular

GR=1/3, 3km, random

GR=1/5, 3km, random

GR=1/1, 120km

GR=1/3, 120km, regular

GR=1/5, 120km, regular

GR=1/3, 120km, random

GR=1/5, 120km, random

Eb/No

FER

3GPP uplink, TPC_error=4%



		



GR=1/1, 3km

GR=1/3, 3km, regular

GR=1/5, 3km, regular

GR=1/3, 3km, random

GR=1/5, 3km, random

GR=1/1, 120km

GR=1/3, 120km, regular

GR=1/5, 120km, regular

GR=1/3, 120km, random

GR=1/5, 120km, random

Eb/No

Uncoded BER

3GPP uplink, TPC_error=4%



		120000/3600/(3x100000000)*2x100000000=fd

						General Configuration														Power Control										Transmit Signal

						3GPP Uplink, FDD														SIR based closed-loop control										DPDCH / DPCCH						3		dB

						carrier frequency						2				GHZ				step size		+-1.0				dB				convolutional code						R		1/3

						chip rate						3.84				Mcps				delay		0.667*2				ms										K		9

						channel bit rate						32				Kbps				TPC error rate : 0.0 %										rate matching						23%

						frame length						10				ms				Receiving Algorithm

						receiver diversity						2				antennas				//TPC bit detection : 0.625ms Wiener predictor

						2-path, 2-finger														//channel estimation : WMSA

																				//SIR estimation : using DPCCH

						DPCCH field config : 6 pilot / 2 TPC / 2 TFCI / 0 FBI																								DPCCH/DPDCH = -2.69 dB

						Power control : inner loop only																								TrCH frame size : 20ms

						Info. Bit rate : 12.2kbps

						Channel bit rate : 60.0kbps

						Ideal channel estimation, 2 slot TPC delay

						3		5.6

						30		55.6

						120		222																				Case1										Case1

						km/h		Hz																				Regular Gating										Regular Gating

		CASE-1				PCG delay = 1												GR=1/1, 3km										GR=1/3, 3km, regular						target				GR=1/5, 3km, regular

		3km/h		Simul level		Channel Rate		# of path		ant		# of frames				Avg. Eb/No		uncoded BER		Coded BER		Coded FER				Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

				BIT		30Kbps		1		2		30000				0.87		2.67E-01		2.89E-01		9.35E-01		1.00		0.64		2.68E-01		2.79E-01		8.59E-01		2.00		2.63		2.15E-01		1.08E-01		4.71E-01

																3.03		2.13E-01		5.54E-02		4.52E-01		2.00		2.85		2.14E-01		8.98E-02		4.65E-01		3.00		4.46		1.68E-01		2.48E-02		1.56E-01

																4.84		1.67E-01		2.24E-03		4.21E-02		3.00		4.57		1.67E-01		1.31E-02		1.15E-01		4.00		5.93		1.27E-01		3.20E-03		2.90E-02

																5.62		1.45E-01		2.63E-04		7.63E-03		4.00		6.15		1.26E-01		1.00E-03		1.37E-02		4.50		6.65		1.09E-01		1.38E-03		1.21E-02

																6.24		1.26E-01		2.80E-05		8.00E-04		4.25		6.48		1.16E-01		4.22E-04		5.40E-03		5.00		7.43		9.14E-02		4.47E-04		4.07E-03

																								4.50		6.82		1.07E-01		1.79E-04		3.07E-03		5.50		8.01		7.64E-02		1.65E-04		1.77E-03

																								4.75		7.21		9.88E-02		5.33E-05		1.13E-03		5.75		8.41		6.93E-02		8.20E-05		7.33E-04

																																		6.00		8.67		6.24E-02		5.36E-05		5.67E-04

																																		6.25		9.36		5.02E-02		2.17E-05		1.33E-04

																												Case3										Case3

																												Regular Gating										Regular Gating

		CASE-3				PCG delay = 1								target				GR=1/1, 120km						target				GR=1/3, 120km, regular						target				GR=1/5, 120km, regular

		120km/h		Simul level		Channel Rate		# of path		ant		# of frames		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

				BIT		30Kbps		1		2		30000		4.00		2.00		2.04E-01		2.95E-02		2.71E-01		4.00		1.83		2.03E-01		4.67E-02		3.15E-01		4.00		1.83		2.03E-01		5.51E-02		3.35E-01

														4.25		2.65		1.87E-01		9.44E-03		1.23E-01		4.25		2.48		1.86E-01		2.03E-02		1.76E-01		4.25		2.50		1.85E-01		2.66E-02		2.00E-01

														4.50		3.28		1.71E-01		2.46E-03		4.28E-02		4.50		3.08		1.70E-01		7.48E-03		8.16E-02		4.50		3.10		1.69E-01		1.09E-02		1.05E-01

														4.75		3.83		1.56E-01		6.15E-04		1.29E-02		4.75		3.64		1.55E-01		2.36E-03		3.38E-02		4.75		3.62		1.55E-01		4.44E-03		5.13E-02

														5.00		4.36		1.43E-01		1.12E-04		3.50E-03		5.00		4.16		1.42E-01		8.04E-04		1.35E-02		5.00		4.15		1.42E-01		1.72E-03		2.39E-02

														5.25		4.88		1.30E-01		2.34E-05		9.00E-04		5.25		4.64		1.28E-01		2.03E-04		4.17E-03		5.25		4.64		1.29E-01		5.24E-04		8.17E-03

																								5.50		5.10		1.17E-01		4.07E-05		1.13E-03		5.50		5.13		1.17E-01		1.57E-04		3.27E-03

																																		5.75		5.58		1.06E-01		6.54E-05		1.20E-03

		30900		15		463500																												6.00		6.00		9.59E-02		1.64E-05		3.00E-04

		22500		25		562500

		25650		40		1026000

																												Case1										Case1

		135000		20		2700000																						Random Gating										Random Gating

		102000		10		1020000																		target				GR=1/3, 3km, random						target				GR=1/5, 3km, random

		124000		30		3720000																		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

																								2.00		2.85		2.15E-01		9.86E-02		4.75E-01		2.00		2.67		2.15E-01		1.14E-01		4.75E-01

		69200		20		1384000																		3.00		4.64		1.67E-01		1.67E-02		1.29E-01		3.00		4.43		1.68E-01		3.08E-02		1.78E-01

		45400		20		908000																		4.00		6.17		1.26E-01		1.39E-03		1.57E-02		4.00		6.02		1.28E-01		5.99E-03		4.46E-02

		57300		40		2292000																		4.25		6.53		1.17E-01		7.55E-04		8.73E-03		4.25		6.36		1.18E-01		3.19E-03		2.75E-02

																								4.50		6.97		1.08E-01		2.96E-04		4.20E-03		4.50		6.77		1.09E-01		1.81E-03		1.66E-02

																								4.75		7.26		9.94E-02		1.96E-04		2.73E-03		4.75		7.04		1.01E-01		1.18E-03		1.11E-02

																								5.00		7.52		9.13E-02		1.04E-04		1.47E-03		5.00		7.44		9.23E-02		7.26E-04		7.17E-03

																								5.25		7.93		8.33E-02		5.46E-05		7.00E-04		5.25		7.68		8.48E-02		4.38E-04		4.30E-03

																																		5.50		7.99		7.74E-02		2.54E-04		2.27E-03

																																		5.75		8.42		7.02E-02		1.61E-04		1.80E-03

																																		6.00		8.77		6.35E-02		1.34E-04		1.30E-03

																																		6.25		9.14		5.70E-02		1.10E-04		8.67E-04

																																		6.50		9.25		5.12E-02		1.23E-05		2.33E-04

																												Case3										Case3

																												Random Gating										Random Gating

																								target				GR=1/3, 120km, random						target				GR=1/5, 120km, random

																								EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER		EbNo		Avg. Eb/No		uncoded BER		Coded BER		Coded FER

																								4.00		1.90		2.04E-01		5.61E-02		3.34E-01		4.00		1.85		2.04E-01		6.22E-02		3.46E-01

																								4.25		2.55		1.86E-01		2.72E-02		1.98E-01		4.25		2.52		1.86E-01		3.10E-02		2.14E-01

																								4.50		3.15		1.70E-01		1.14E-02		1.03E-01		4.50		3.12		1.70E-01		1.49E-02		1.23E-01

																								4.75		3.71		1.55E-01		4.42E-03		4.87E-02		4.75		3.67		1.56E-01		6.23E-03		6.20E-02

																								5.00		4.21		1.42E-01		1.45E-03		2.00E-02		5.00		4.20		1.42E-01		2.27E-03		2.88E-02

																								5.25		4.69		1.29E-01		4.82E-04		7.80E-03		5.25		4.67		1.29E-01		8.99E-04		1.21E-02

																								5.50		5.17		1.17E-01		1.62E-04		3.33E-03		5.50		5.13		1.18E-01		3.46E-04		5.53E-03

																								5.75		5.61		1.07E-01		3.43E-05		8.00E-04		5.75		5.59		1.07E-01		1.01E-04		1.93E-03

																																		6.00		6.02		9.64E-02		1.86E-05		6.67E-04

																								modem02





		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



GR=1/1, 3km

GR=1/3, 3km, regular

GR=1/5, 3km, regular

GR=1/3, 3km, random

GR=1/5, 3km, random

GR=1/1, 120km

GR=1/3, 120km, regular

GR=1/5, 120km, regular

GR=1/3, 120km, random

GR=1/5, 120km, random
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