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1 Introduction
In this contribution, the link performance results with DCH enhancements specified in [1] are evaluated and contrasted against performance of legacy DCH channel.  Details of these enhancements and simulation assumptions are presented in [2].  Simulation assumptions for baseline legacy DCH are given in [3].

A major component of DCH enhancements considered in this study is frame early termination.  Frame early termination enables the transmitter and receiver to discontinue communication, whenever the transport block being sent could be decoded early due to favourable channel conditions.  A significant portion of UL transmission is devoted to overhead control channels.  Frame early termination significantly reduces the amount of power spent on overhead channels whenever the data channel decodes early and may be terminated. Reduced overhead along with gains from improved link performance of data channel results in further gains as observed in this study.

A number of factors contribute to having a high chance of frame early termination, as shown by the FET statistics later in this contribution.   Fundamentally, due to randomness of the wireless channel in UL, power control loops have an inherent lag to track the channel.  While the goal of power control is to maintain a desired Eb/No (energy per bit ratio) , the inefficiencies in power control, due to delay of tracking channel and coarse ILPC step size, result in inevitable excess Eb/No.   FET allows a secondary mechanism to avoid excess Eb/No and improve link performance.

On the other hand from a channel coding perspective, even in an AWGN channel, frame early termination has non-negligible chance of success in short block lengths, due to inefficiency of short-length channel codes to meet Shannon capacity bound.  Only for channel codes with very tight gaps to Shannon capacity, one can expect no chance of early decoding of the punctured code, due to higher code rate.  In other words, with the smooth and concave shape of error rate vs SNR curve for short-block length convolutional codes, which are used in CS over DCH channel, one can expect a high chance of early decoding of the punctured transmitted block before the entire codeword is seen.  This observation is demonstrated in simulation results in this study for enhanced DCH channel.

2 Performance Results

Single-Link Scenario
In this scenario, link performance is evaluated with a single link and active set size of 1. Comparisons between legacy DCH and enhanced DCH systems are presented for AMR12.2K and AMR5.9K voice codecs.  
Legacy R99 DCH Performance with AMR12.2K Voice Codec, 1500Hz ILPC
Table 1 shows link performance results for AMR 12.2K codec over legacy R99 DCH channel.  This serves as the baseline for comparisons with enhanced DCH with AMR 12.2K. 

Table 1: Link Performance of AMR 12.2kbps carried over legacy DCH channel, 1500Hz ILPC 


	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-17.5551
	-20.2761
	-18.9135



	PA3
	SID
	-20.1621
	-21.0177
	

	PB3
	FULL
	-17.1644
	-19.8854
	-18.4984



	PB3
	SID
	-19.6947
	-20.5503
	

	VA30
	FULL
	-16.9845
	-19.7055
	-18.3141



	VA30
	SID
	-19.5011
	-20.3568
	

	VA120
	FULL
	-16.475
	-19.196
	-17.8013

	VA120
	SID
	-18.9811
	-19.8368
	


For completeness, the TPC performance on UL DPCCH and final residual BLER is listed in Table 2. It can be seen that TPC error rate is within the target 5% error rate on UL DPCCH and final residual BLER has converged closely to 1%.

Table 2: TPC decoding error rate and Total BLER, 1500Hz ILPC
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.01
	0.0125

	PA3
	SID
	0.01
	0.0212

	PB3
	FULL
	0.0101
	0.0215

	PB3
	SID
	0.0101
	0.0333

	VA30
	FULL
	0.0101
	0.0319

	VA30
	SID
	0.0101
	0.0447

	VA120
	FULL
	0.0101
	0.0436

	VA120
	SID
	0.0101
	0.0559


Enhanced DCH Performance with AMR12.2K Voice Codec

In Table 3 and Table 4, link performance results for AMR 12.2K are presented, with 1500Hz and 750Hz ILPC, respectively.  As can be seen and will be discussed later, there are significant reductions in received Ec/No levels, as compared with legacy AMR 12.2K. The received Ec/No presented in this table encompasses DPDCH channel along with all overhead channels including FET control channels. For the NULL packet, since only DPCCH is transmitted, only DPCCH part contributes to the average Ec/No reported below.

Table 3: Link Performance of AMR 12.2kbps carried over enhanced DCH channel, 1500Hz ILPC
	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-19.4142
	-24.2264
	-21.0033



	PA3
	SID
	-22.135
	-23.7782
	

	PB3
	FULL
	-19.2309
	-24.0304
	-20.8404



	PB3
	SID
	-22.0512
	-23.6633
	

	VA30
	FULL
	-18.9664
	-23.771
	-20.5838



	VA30
	SID
	-21.8062
	-23.4294
	

	VA120
	FULL
	-18.5415
	-23.337
	-20.1732

	VA120
	SID
	-21.4483
	-23.0535
	


Table 4: Link Performance of AMR 12.2kbps carried over enhanced DCH channel, 750Hz ILPC

	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-19.2046
	-24.0146
	-20.8035



	PA3
	SID
	-21.97
	-23.6018
	

	PB3
	FULL
	-19.2626
	-24.0447
	-20.8735



	PB3
	SID
	-22.121
	-23.6932
	

	VA30
	FULL
	-18.9988
	-23.7831
	-20.614



	VA30
	SID
	-21.8691
	-23.4458
	

	VA120
	FULL
	-18.6369
	-23.4123
	-20.2627

	VA120
	SID
	-21.56
	-23.1195
	


For completeness, the TPC performance on UL DPCCH and final residual BLER is listed in Table 5 and Table 6. It can be seen that TPC error rate is within the target 5% error rate on UL DPCCH and final residual BLER at the end of 20ms has converged below the 1% target. Notice that since OLPC BLER target is set at 10ms with 15% BLER, final residual BLER is often below 1%.
Table 5: TPC decoding error rate and Total BLER, AMR12.2k with 1500Hz ILPC
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.0015
	0.0234

	PA3
	SID
	0.0014
	0.0164

	PB3
	FULL
	0.001
	0.0359

	PB3
	SID
	0.0009
	0.026

	VA30
	FULL
	0.009
	0.0443

	VA30
	SID
	0.0065
	0.0353

	VA120
	FULL
	0.0079
	0.0514

	VA120
	SID
	0.0058
	0.0435


Table 6: TPC decoding error rate and Total BLER, AMR 12.2k with 750Hz ILPC
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.004
	0.0216

	PA3
	SID
	0.0038
	0.0155

	PB3
	FULL
	0.0021
	0.0321

	PB3
	SID
	0.002
	0.0234

	VA30
	FULL
	0.0108
	0.0408

	VA30
	SID
	0.0081
	0.0327

	VA120
	FULL
	0.0103
	0.0471

	VA120
	SID
	0.0085
	0.0394


Legacy R99 DCH Performance with AMR5.9K Voice Codec

Link performance of legacy DCH channel with AMR 5.9K is presented in Table 7.  This again serves as the baseline to compare with AMR 5.9 carried over enhanced DCH.

Table 7: Link Performance of AMR 5.9kbps carried over legacy DCH channel, 1500 Hz ILPC


	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-19.0604
	-20.9293
	-19.8839

	PA3
	SID
	-20.1621
	-21.0177
	

	PB3
	FULL
	-18.5657
	-20.4346
	-19.4

	PB3
	SID
	-19.6947
	-20.5503
	

	VA30
	FULL
	-18.4139
	-20.2829
	-19.2317

	VA30
	SID
	-19.5011
	-20.3568
	

	VA120
	FULL
	-17.8976
	-19.7665
	-18.714

	VA120
	SID
	-18.9811
	-19.8368
	


Performance of TPC and overall Total BLER is listed in Table 8 for completeness. It can be seen that TPC performance is within the 5% target and BLER has converged to 1%.

Table 8: TPC decoding error rate and Total BLER, 1500 Hz ILPC
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.01
	0.02

	PA3
	SID
	0.01
	0.0212

	PB3
	FULL
	0.0101
	0.0312

	PB3
	SID
	0.0101
	0.0333

	VA30
	FULL
	0.0101
	0.0431

	VA30
	SID
	0.0101
	0.0447

	VA120
	FULL
	0.0101
	0.0545

	VA120
	SID
	0.0101
	0.0559


Enhanced DCH Performance with AMR5.9K Voice Codec

Table 9 and Table 10 show the performance of AMR 5.9K codec over enhanced DCH channel, with 1500Hz and 750Hz ILPC, respectively.  There are substantial gains due to enhancements applied to the DCH channel when compared to AMR 5.9K codec performance carried over legacy DCH channel. For the NULL packet, since only DPCCH is transmitted, only DPCCH part contributes to the Average Ec/No reported below.

Table 9: Link Performance of AMR 5.9kbps carried over enhanced DCH channel, 1500Hz ILPC
	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-21.0433
	-24.1403
	-22.113

	PA3
	SID
	-22.135
	-23.7782
	

	PB3
	FULL
	-20.878
	-23.957
	-21.9677

	PB3
	SID
	-22.0512
	-23.6633
	

	VA30
	FULL
	-20.6214
	-23.7069
	-21.7185

	VA30
	SID
	-21.8062
	-23.4294
	

	VA120
	FULL
	-20.2046
	-23.2764
	-21.3174

	VA120
	SID
	-21.4483
	-23.0535
	


Table 10: Link Performance of AMR 5.9kbps carried over enhanced DCH channel, 750Hz ILPC

	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-20.8409
	-23.9317
	-21.9207



	PA3
	SID
	-21.97
	-23.6018
	

	PB3
	FULL
	-20.9329
	-23.9845
	-22.0148



	PB3
	SID
	-22.1174
	-23.6896
	

	VA30
	FULL
	-20.663
	-23.7131
	-21.7539



	VA30
	SID
	-21.8689
	-23.4455
	

	VA120
	FULL
	-20.3018
	-23.3438
	-21.4056

	VA120
	SID
	-21.5582
	-23.1177
	


TPC error rates with DCH enhancements at 1500Hz and 750Hz are listed in Table 11 and Table 12. Residual total BLER is below 1% target and TPC error rates are below target value of 5%. 

Table 11: TPC decoding error rate and Total BLER, AMR 5.9k with 1500Hz ILPC

	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.0015
	0.022

	PA3
	SID
	0.0014
	0.0164

	PB3
	FULL
	0.0009
	0.0338

	PB3
	SID
	0.0009
	0.026

	VA30
	FULL
	0.0086
	0.0426

	VA30
	SID
	0.0065
	0.0353

	VA120
	FULL
	0.0077
	0.0499

	VA120
	SID
	0.0058
	0.0435


Table 12: TPC decoding error rate and Total BLER, 750Hz ILPC
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.004
	0.0204

	PA3
	SID
	0.0038
	0.0155

	PB3
	FULL
	0.0021
	0.0307

	PB3
	SID
	0.002
	0.0233

	VA30
	FULL
	0.011
	0.044

	VA30
	SID
	0.0081
	0.0327

	VA120
	FULL
	0.0099
	0.0456

	VA120
	SID
	0.0086
	0.0394


Link Performance Comparison between Legacy and Enhanced DCH

Tables 12 and 13 summarizes the results shown earlier for AMR 12.2K and AMR 5.9K codecs.  In these simulations, it is assumed that NULL packet is not transmitted over DPDCH channel and only DPCCH channel is sent in this case.  For both AMR 12.2K and AMR 5.9K, a substantial link improvement of more than 2.0dB is observed, which is due to improve utilization of transmit power with frame early termination. 

Table 13: Performance Comparison for AMR 12.2K Voice Codec

	Channel Type
	Gain in Average Ec/No (dB), 1500Hz ILPC
	Gain in Average Ec/No (dB), 750Hz ILPC

	PA3
	2.0897
	1.8899

	PB3
	2.3420
	2.3751

	VA30
	2.2696
	2.2998

	VA120
	2.3718
	2.4614


Table 14: Performance Comparison for AMR 5.9K Voice Codec

	Channel Type
	Gain in Average Ec/No (dB), 1500Hz ILPC
	Gain in Average Ec/No (dB), 750Hz ILPC

	PA3
	2.229076
	2.036732

	PB3
	2.567704
	2.614807

	VA30
	2.486812
	2.52216

	VA120
	2.603401
	2.691662


Soft Handover (SHO) Scenario
In this scenario, link performance is evaluated with active set size 2. Comparisons between legacy DCH and enhanced DCH systems are presented for AMR12.2K and AMR5.9K voice codecs.  

Legacy R99 DCH Performance with AMR12.2K Voice Codec, 1500Hz ILPC with SHO
Table 14 shows link performance results for AMR 12.2K codec over legacy R99 DCH channel with soft handover.  This serves as the baseline for comparisons with enhanced DCH with AMR 12.2K. 
Table 15: Link Performance of AMR 12.2kbps carried over legacy DCH channel in SHO with 1500Hz ILPC 


	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-19.2031
	-21.9241
	-20.33

	PA3
	SID
	-21.8737
	-22.7293
	

	PB3
	FULL
	-18.2136
	-20.9346
	-19.3322

	PB3
	SID
	-20.8438
	-21.6995
	

	VA30
	FULL
	-17.9817
	-20.7027
	-19.0942

	VA30
	SID
	-20.5958
	-21.4515
	

	VA120
	FULL
	-17.3808
	-20.1017
	-18.4883

	VA120
	SID
	-19.9829
	-20.8386
	


For completeness, the TPC performance on UL DPCCH and final residual BLER is listed in Table 15. It can be seen that TPC error rate is within the target 5% error rate on UL DPCCH and final residual BLER has converged closely to 1%.

Table 16: TPC decoding error rate and Total BLER, AMR 12.2k with 1500Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.01
	0.0569

	PA3
	SID
	0.0101
	0.0736

	PB3
	FULL
	0.0102
	0.0505

	PB3
	SID
	0.0101
	0.0704

	VA30
	FULL
	0.0101
	0.0539

	VA30
	SID
	0.0101
	0.073

	VA120
	FULL
	0.0101
	0.0594

	VA120
	SID
	0.0102
	0.0771


Enhanced DCH Performance with AMR12.2K Voice Codec with SHO
In Table 16, link performance results for AMR 12.2K are presented.  As can be seen and will be discussed later, there are significant reductions in received Ec/No levels, as compared with legacy AMR 12.2K. The received Ec/No presented in this table encompasses DPDCH channel along with all overhead channels including FET control channels. For the NULL packet, since only DPCCH is transmitted, only DPCCH part contributes to the Average Ec/No reported below.
Table 17: Link Performance of AMR 12.2kbps carried over enhanced DCH channel, 1500Hz ILPC

	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-21.0481
	-25.8455
	-22.669

	PA3
	SID
	-23.9169
	-25.5008
	

	PB3
	FULL
	-20.1342
	-24.9431
	-21.7826

	PB3
	SID
	-23.109
	-24.6952
	

	VA30
	FULL
	-19.9439
	-24.7462
	-21.5965

	VA30
	SID
	-22.9301
	-24.5326
	

	VA120
	FULL
	-19.2774
	-24.0777
	-20.9447

	VA120
	SID
	-22.3297
	-23.908
	


Table 18: Link Performance of AMR 12.2kbps carried over enhanced DCH channel, 750Hz ILPC

	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-21.0146
	-25.811
	-22.6403



	PA3
	SID
	-23.9255
	-25.4794
	

	PB3
	FULL
	-20.2003
	-24.991
	-21.8442



	PB3
	SID
	-23.1927
	-24.745
	

	VA30
	FULL
	-19.994
	-24.782
	-21.6437



	VA30
	SID
	-23.0037
	-24.5627
	

	VA120
	FULL
	-19.3685
	-24.1584
	-21.038

	VA120
	SID
	-22.4598
	-24.0086
	


For completeness, the TPC performance on UL DPCCH and final residual BLER is listed in Table 18 and Table 19. It can be seen that TPC error rate is within the target 5% error rate on UL DPCCH and final residual BLER has converged closely to 1%.

Table 19: TPC decoding error rate and Total BLER, AMR12.2k with 1500Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.0007
	0.0688

	PA3
	SID
	0.0005
	0.0593

	PB3
	FULL
	0.0004
	0.066

	PB3
	SID
	0.0008
	0.0561

	VA30
	FULL
	0.0017
	0.0679

	VA30
	SID
	0.0015
	0.0596

	VA120
	FULL
	0.001
	0.0663

	VA120
	SID
	0.0055
	0.0649


Table 20: TPC decoding error rate and Total BLER, AMR12.2k with 750Hz ILPC in SHO 
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.002
	0.0646

	PA3
	SID
	0.0018
	0.0559

	PB3
	FULL
	0.0012
	0.0618

	PB3
	SID
	0.0015
	0.0525

	VA30
	FULL
	0.0027
	0.0637

	VA30
	SID
	0.0025
	0.0563

	VA120
	FULL
	0.0015
	0.0623

	VA120
	SID
	0.0019
	0.0559


Legacy R99 DCH Performance with AMR5.9K Voice Codec with SHO
Link performance of legacy DCH channel with AMR 5.9K is presented in Table 20.  This again serves as the baseline to compare with AMR 5.9 carried over enhanced DCH in SHO.

Table 21: Link Performance of AMR 5.9kbps carried over legacy DCH channel in SHO, 1500 Hz ILPC
	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-20.8125
	-22.7507
	-21.4553

	PA3
	SID
	-22.2041
	-23.1732
	

	PB3
	FULL
	-19.7407
	-21.6789
	-20.3744

	PB3
	SID
	-21.1251
	-22.0942
	

	VA30
	FULL
	-19.4966
	-21.4348
	-20.1312

	VA30
	SID
	-20.8869
	-21.856
	

	VA120
	FULL
	-18.8863
	-20.8245
	-19.5107

	VA120
	SID
	-20.2437
	-21.2128
	


Performance of TPC and overall Total BLER is listed in Table 21 for completeness. It can be seen that TPC performance is within the 5% target and BLER has converged to 1%.
Table 22: TPC decoding error rate and Total BLER, legacy AMR 5.9k 1500Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.0101
	0.0755

	PA3
	SID
	0.01
	0.0855

	PB3
	FULL
	0.0102
	0.0711

	PB3
	SID
	0.0102
	0.0826

	VA30
	FULL
	0.0101
	0.073

	VA30
	SID
	0.0102
	0.0848

	VA120
	FULL
	0.0101
	0.0769

	VA120
	SID
	0.0101
	0.0874


Enhanced DCH Performance with AMR5.9K Voice Codec with SHO
Table 22 and Table 23 show the performance of AMR 5.9K codec over enhanced DCH channel in SHO.  There are substantial gains due to enhancements applied to the DCH channel when compared to AMR 5.9K codec performance carried over legacy DCH channel. For the NULL packet, since only DPCCH is transmitted, only DPCCH part contributes to the Average Ec/No reported below.

Table 23: Link Performance of AMR 5.9kbps carried over enhanced DCH channel, AMR 5.9k with 1500Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-22.7213
	-25.7923
	-23.8161



	PA3
	SID
	-23.9156
	-25.5195
	

	PB3
	FULL
	-21.8534
	-24.9222
	-22.9681



	PB3
	SID
	-23.1088
	-24.7064
	

	VA30
	FULL
	-21.6349
	-24.7086
	-22.7652



	VA30
	SID
	-22.9301
	-24.5331
	

	VA120
	FULL
	-20.9831
	-24.0478
	-22.134

	VA120
	SID
	-22.3433
	-23.9389
	


Table 24: Link Performance of AMR 5.9kbps carried over enhanced DCH channel, AMR 5.9k with 750Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Received Ec/No per TFC (dB)
	Received Ecp/No per TFC (dB)
	Average Ec/No (dB)

	PA3
	FULL
	-22.6717
	-25.7249
	-23.7716



	PA3
	SID
	-23.9051
	-25.4789
	

	PB3
	FULL
	-21.9248
	-24.966
	-23.0334



	PB3
	SID
	-23.197
	-24.7535
	

	VA30
	FULL
	-21.6935
	-24.7395
	-22.8185



	VA30
	SID
	-23.0082
	-24.5695
	

	VA120
	FULL
	-21.0878
	-24.1239
	-22.2284

	VA120
	SID
	-22.4534
	-24.007
	


Table 25 and Table 26 list residual total BLER and TPC error rate for AMR 5.9K with enhanced DCH in SHO scenarios.  TPC error rates are less than counterpart values in legacy AMR 5.9K  DCH in SHO, and residual total BLER is below 1%.

Table 25: TPC decoding error rate and Total BLER, AMR 5.9k with 1500Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.0006
	0.0677

	PA3
	SID
	0.0006
	0.0599

	PB3
	FULL
	0.0004
	0.0645

	PB3
	SID
	0.0008
	0.056

	VA30
	FULL
	0.0015
	0.0662

	VA30
	SID
	0.0015
	0.0594

	VA120
	FULL
	0.0009
	0.0653

	VA120
	SID
	0.001
	0.0602


Table 26: TPC decoding error rate and Total BLER, AMR 5.9k with 750Hz ILPC in SHO
	Channel Type
	Voice Packet Type
	Total BLER
	TPC error rate

	PA3
	FULL
	0.002
	0.0635

	PA3
	SID
	0.0019
	0.0556

	PB3
	FULL
	0.0015
	0.0601

	PB3
	SID
	0.0015
	0.0525

	VA30
	FULL
	0.0029
	0.0626

	VA30
	SID
	0.0025
	0.0561

	VA120
	FULL
	0.0019
	0.0609

	VA120
	SID
	0.0021
	0.0564


Link Performance Comparison between Legacy and Enhanced DCH in SHO
Tables 27 and 28 summarizes the results shown earlier for AMR 12.2K and AMR 5.9K codecs in SHO scenarios.  In these simulations, it is assumed that NULL packet is not transmitted over DPDCH channel and only DPCCH channel is sent in this case.  For both AMR 12.2K and AMR 5.9K, a substantial link improvement of around 2.5dB is observed in SHO scenarios, which is due to improved utilization of transmit power with frame early termination. 

Table 27: Performance Comparison for AMR 12.2K Voice Codec in SHO
	Channel Type
	Gain in Average Ec/No (dB), 1500Hz ILPC
	Gain in Average Ec/No (dB), 750Hz ILPC

	PA3
	2.339047
	2.310301

	PB3
	2.450368
	2.512044

	VA30
	2.5023
	2.54951

	VA120
	2.456392
	2.54972


Table 28: Performance Comparison for AMR 5.9K Voice Codec in SHO
	Channel Type
	Gain in Average Ec/No (dB), 1500Hz ILPC
	Gain in Average Ec/No (dB), 750Hz ILPC

	PA3
	2.360793
	2.316231

	PB3
	2.593719
	2.658994

	VA30
	2.634028
	2.687321

	VA120
	2.623237
	2.717659


Frame Early Termination Statistics

Figure 1 to Figure 4 show the average success rate for frame early termination for AMR 12.2K and AMR 5.9K codecs, in single-link scenarios and 1500Hz and 750Hz.  FET statistics are quite insensitive to channel model or codec, and more than 80% of packets are successfully decoded by 10ms.  The averaging is performed across FULL and SID packets only.

It can be seen that by 10ms, most packets are successfully decoded.  Thus, the transmission can be terminated much earlier than the end of 20ms TTI, reducing interference to other users and UE current consumption.
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Figure 1:  Average FET success rate statistics at various decoding attempts for AMR 12.2K codec (single link, 1500Hz ILPC)
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Figure 2:  Average FET success rate statistics at various decoding attempts for AMR 5.9K codec (single link, 1500Hz ILPC)
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Figure 3:  Average FET success rate statistics at various decoding attempts for AMR 12.2K codec (single link, 750Hz ILPC)
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Figure 4:  Average FET success rate statistics at various decoding attempts for AMR 5.9K codec (single link, 750Hz ILPC)

3 Conclusions

In this contribution, we have presented uplink link level simulation performance results for the DCH enhancements for AMR 12.2K and AMR5.9K voice codecs in single link and SHO scenarios, under 1500 Hz and 750Hz ILPC rates.  Simulation results show about 2.5dB gain in overall received Ec/No in both single link and SHO scenarios. 
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