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Evaluation of Candidate MCSs for RED HOT 

1 Introduction

The RED HOT WID for GERAN Release 7 was agreed at GERAN #32. This contribution evaluates some candidate MCSs for both RED HOT A and RED HOT B.
The MCSs considered use the existing Family structure from EGPRS, plus a new 80 byte unit family agreed as a working assumption in teleconferences between GERAN #33 and #34 [1].
2 Burst and radio block format

RED HOT A uses the legacy burst format structure – this is show in Figure 1 and Table 1; for RED HOT B the burst format is as shown in Figure 1 and Table 2.
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Training sequence  Encrypted bits   Encrypted bits   Tail   Tail  Guard  


Figure 1: Burst format.
Table 1: RED HOT A Burst Structure

	Field
	Symbols

	Tail (left)
	3

	Encrypted bits (left)
	58

	Training sequence
	26

	Encrypted bits (right)
	58

	Tail (right)
	3

	Guard
	8.25

	Sum
	156.25


Table 2: RED HOT B Burst Structure

	Field
	Symbols

	Tail (left)
	4

	Encrypted bits (left)
	69

	Training sequence
	31

	Encrypted bits (right)
	69

	Tail (right)
	4

	Guard
	10.5

	Sum
	187.5


3 Modulation and Coding Schemes

This section details the candidate MCSs considered. The MCSs are defined with Turbo coding and modulations 8PSK, 16QAM and 32QAM for RED HOT A; and modulations QPSK, 16QAM, and 32QAM for RED HOT B.

3.1 USF, Stealing Flags and Header

Symbols have been reserved for the stealing flags, header bits, and USF bits as indicated in the MCSs detailed below. 
However, the impact of stealing and header fields decoding is not included in these results. The impact of well designed stealing flag and header fields will be negligible.
3.2 Candidate MCSs

Candidate MCSs for RED HOT A and B that are considered in this contribution are shown in and Table 3 and Table 4 respectively. From this extended set, a reasonable set of MCS can be selected. Choices would need to be made to select a suitable MCS6 payload candidate from MCS6_T8, MCS6b_T8 or MCS6_b_T16.
Note: MCS14a_T16 in the RED HOT B set has a code rate that is slightly above 1, similar to MCS9. It will be seen that it is possible to obtain reasonable throughput, but that there are better MCS14 options available.

Table 3: Modulation and coding schemes for RED HOT A
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MCS5_T8 MCS6_T8

MCS6b_T8

MCS6b_T16

MCS7_T16 MCS8_T16 MCS9_T16

MCS9b_T16 MCS10_T16 MCS10_T32 MCS11_T32 MCS12_T32 MCS13_T32

MCS14a_T32 MCS14b_T32

Mod.

Family

B A C C B Ap A C B B Ap A B C Ap+B

Bitrate 

[kbps/TS]

22.4 29.6 32 32 32 54.4 59.2 64 67.2 67.2 81.6 88.8 89.6 96 99.2

Type

Size uncoded [bits]

25 25 25 25 25 25 25 25 50 50 50 50 62 50 62

CRC [bits]

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

Size coded [bits]

100 100 100 144 144 144 144 144 144 160 160 160 160 160 160

Code rate

0.33 0.33 0.33 0.23 0.23 0.23 0.23 0.23 0.40 0.36 0.36 0.36 0.44 0.36 0.44

Code type

Interleaving depth 

[bursts]

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

SF Size coded 

[bits]

8 8 8 8 16 16 16 16 16 20 20 20 20 20 20

USFSize coded 

[bits]

36 36 36 48 48 48 48 48 48 60 60 60 60 60 60

# RLC data 

blocks

1 1 1 2 2 2 2 2 3 3 3 3 4 3 4

Payload 

[octets]

56 74 80 80 80 2*68 2*74 2*80 3*56 3*56 3*68 3*74 4*56 3*80

2*56

+2*68

Size uncoded 

(including TI+E) 

[bits]

464 608 656 672 672 1120 1216 1312 1392 1392 1680 1824 1856 1968 2048

CRC [bits]

12 12 12 24 24 24 24 24 36 36 36 36 48 36 48

Tail [bits]

4 4 4 8 8 8 8 8 12 12 12 12 16 12 16

Size coded [bits]

1248 1248 1248 1648 1648 1648 1648 1648 1648 2080 2080 2080 2080 2080 2080

# puncturing 

patterns

Code rate

0.37 0.49 0.53 0.41 0.41 0.68 0.74 0.80 0.84 0.67 0.81 0.88 0.89 0.95 0.98

Code type

Interleaving depth 

[bursts]

4 4 4 4 4 4 4 2 2 2 2 2 1 2 1

16QAM 32QAM

Tail-biting EGPRS code

3GPP RAN Turbo



8PSK


Table 4: Modulation and coding schemes for RED HOT B
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MCS5_T4 MCS6_T4

MCS6b_T4

MCS7_T4

MCS7_T16 MCS8_T16 MCS9_T16

MCS9b_T16 MCS10_T16 MCS11_T16 MCS12_T16 MCS13_T16

MCS14a_T16

MCS13_T32

MCS14a_T32 MCS14b_T32

MCS15_T32 MCS16_T32 MCS17_T32

Mod.

Family

B A C B B Ap A C B Ap A B C B C Ap+B Ap A A+C

Bitrate 

[kbps/TS]

22.4 29.6 32 44.8 44.8 54.4 59.2 64 67.2 81.6 88.8 89.6 96 89.6 96 99.2 108.8 118.4 123.2

Type

Size uncoded [bits]

25 25 25 37 37 37 37 37 50 50 50 62 50 62 50 62 62 62 62

CRC [bits]

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

Size coded [bits]

96 96 96 96 176 176 176 176 176 176 176 176 176 196 196 196 196 196 196

Code rate

0.34 0.34 0.34 0.47 0.26 0.26 0.26 0.26 0.33 0.33 0.33 0.40 0.33 0.36 0.30 0.36 0.36 0.36 0.36

Code type

Interleaving depth 

[bursts]

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

SF Size coded 

[bits]

0 0 0 0 16 16 16 17 16 16 16 16 16 20 20 20 20 20 20

USFSize coded 

[bits]

32 32 32 32 64 64 64 64 64 64 64 64 64 80 80 80 80 80 80

# RLC data 

blocks

1 1 1 2 2 2 2 2 3 3 3 4 3 4 3 4 4 4 4

Payload 

[octets]

56 74 80 2*56 2*56 2*68 2*74 2*80 3*56 3*68 3*74 4*56 3*80 4*56 3*80

2*56+

2*68

4*68 4*74

2*74+

2*80

Size uncoded 

(including TI+E) 

[bits]

464 608 656 928 928 1120 1216 1312 1392 1680 1824 1856 1968 1856 1968 2048 2240 2432 2528

CRC [bits]

12 12 12 24 24 24 24 24 36 36 36 48 36 48 36 48 48 48 48

Tail [bits]

4 4 4 8 8 8 8 8 12 12 12 16 12 16 12 16 16 16 16

Size coded [bits]

976 976 976 976 1952 1952 1952 1952 1952 1952 1952 1952 1952 2464 2464 2464 2464 2464 2464

# puncturing 

patterns

Code rate

0.48 0.62 0.67 0.95 0.48 0.57 0.62 0.67 0.71 0.86 0.93 0.95 1.01 0.75 0.80 0.83 0.91 0.99 1.03

Code type

Interleaving depth 

[bursts]

4 4 4 2 4 4 4 4 4 2 2 1 2 4 2 1 1 1 1

16QAM 32QAM

Tail-biting EGPRS code

3GPP RAN Turbo



QPSK


4 Performance

4.1 Simulation Assumptions
The assumptions used for the simulations are shown in Table 5.
Table 5: Simulation Assumptions
	Parameter
	Value

	Channel profile
	TU3iFH, Co-Channel Interference

TU50nH, Noise

HT100nH, Noise
(TU=Typcial Urban, HT=Hilly Terrain)

	Frequency band
	900 MHz

	Equalizer
	DFSE

	Tx pulse shape
	RED HOT A: Linearized GMSK pulse

RED HOT B: RRC – 120kHz

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx / Rx

0.8 / 1.0   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 1.5   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]
No

	Incremental Redundancy
	Yes, with ideal link adaptation

	Simulation length
	25000 radio blocks per simulation point


4.2 Throughput Performance

Throughput performance of the different MCSs is shown in Figure 2 to Figure 4 for RED HOT A MCSs, and Figure 5 to Figure 7 for RED HOT B MCSs. Each Figure also shows EGPRS throughput for comparison.

Also, throughput curves of the individual MCSs are shown in the Appendix in Figure 8 to Figure 13.
These initial simulations show a baseline performance that is obtainable. Further work is ongoing to investigate additional throughput by optimizations.
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Figure 2: Throughput for RED HOT A v EGPRS, Co-Channel TU3iFH

Not available
Figure 3: Throughput for RED HOT A v EGPRS, Sensitivity TU50nH
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Figure 4: Throughput for RED HOT A v EGPRS, Sensitivity HT100nH
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Figure 5: Throughput for RED HOT B v EGPRS, Co-Channel TU3iFH
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Figure 6: Throughput for RED HOT B v EGPRS, Sensitivity TU50nH
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Figure 7: Throughput for RED HOT B v EGPRS, Sensitivity HT100nH
5 Conclusion

This contribution has considered a candidate set of MCSs that may be suitable for standardization of RED HOT A and B. As agreed in teleconferences prior to GERAN#34, a new 80 byte family was added – this has been included in the candidate MCS definitions.

Throughput link performance of the MCSs was compared with EGPRS MCS performance as a reference. In the configuration of the MCSs, account was taken of symbols required for stealing bit, header bits, and USF bits in the burst structure. However, the performance impact of the SF and header decoding was not included in these results.

It was seen that the MCSs defined in this contribution provide good improvements over EGPRS, and provide a basis for further discussion and optimization.
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7 Appendix – Throughput Graphs Per MCS
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Figure 8: Throughput per MCS for RED HOT A, Co-Channel TU3iFH
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Figure 9: Throughput per MCS for RED HOT B, Co-Channel TU3iFH
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Figure 10: Throughput per MCS for RED HOT A, Sensitivity TU50nH
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Figure 11: Throughput per MCS for RED HOT B, Sensitivity TU50nH
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Figure 12: Throughput per MCS for RED HOT A, Sensitivity HT100nH
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Figure 13: Throughput per MCS for RED HOT B, Sensitivity HT100nH
5(13)
13(13)

_1240312992.xls
RedHotB as Data

		

				MCS		MCS5_T4		MCS6_T4		MCS6b_T4		MCS7_T4		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS11_T16		MCS12_T16		MCS13_T16		MCS14a_T16		MCS13_T32		MCS14a_T32		MCS14b_T32		MCS15_T32		MCS16_T32		MCS17_T32

				Mod.		QPSK								16QAM																		32QAM		32QAM		32QAM		32QAM		32QAM		32QAM

				Family		B		A		C		B		B		Ap		A		C		B		Ap		A		B		C		B		C		Ap+B		Ap		A		A+C

				Bitrate [kbps/TS]		22.4		29.6		32		44.8		44.8		54.4		59.2		64		67.2		81.6		88.8		89.6		96		89.6		96		99.2		108.8		118.4		123.2

		Header		Type

				Size uncoded [bits]		25		25		25		37		37		37		37		37		50		50		50		62		50		62		50		62		62		62		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		96		96		96		96		176		176		176		176		176		176		176		176		176		196		196		196		196		196		196

				Code rate		0.34		0.34		0.34		0.47		0.26		0.26		0.26		0.26		0.33		0.33		0.33		0.40		0.33		0.36		0.30		0.36		0.36		0.36		0.36

				Code type		Tail-biting

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		0		0		0		0		16		16		16		17		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		32		32		32		32		64		64		64		64		64		64		64		64		64		80		80		80		80		80		80

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		4		3		4		3		4		4		4		4

				Payload [octets]		56		74		80		112		112		136		148		160		168		204		222		224		240		224		240		248		272		296		308

				Size uncoded (including TI+E) [bits]		464		608		656		928		928		1120		1216		1312		1392		1680		1824		1856		1968		1856		1968		2048		2240		2432		2528

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		48		36		48		36		48		48		48		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		16		12		16		12		16		16		16		16

				Size coded [bits]		976		976		976		976		1952		1952		1952		1952		1952		1952		1952		1952		1952		2464		2464		2464		2464		2464		2464

				# puncturing patterns

				Code rate		0.48		0.62		0.67		0.95		0.48		0.57		0.62		0.67		0.71		0.86		0.93		0.95		1.01		0.75		0.80		0.83		0.91		0.99		1.03

				Code type		RAN Turbo

				Interleaving depth [bursts]		4		4		4		2		4		4		4		4		4		2		2		1		2		4		2		1		1		1		1

								left

				Nsymb		552

				Nbit QPSK		1104		976

				Nbit 16QAM		2208		1952

				Nbit 32QAM		2760		2464





RHB as Text

		

				MCS		MCS5_T4		MCS6_T4		MCS6b_T4		MCS7_T4		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS11_T16		MCS12_T16		MCS13_T16		MCS14a_T16		MCS13_T32		MCS14a_T32		MCS14b_T32		MCS15_T32		MCS16_T32		MCS17_T32

				Mod.		QPSK								16QAM																		32QAM

				Family		B		A		C		B		B		Ap		A		C		B		Ap		A		B		C		B		C		Ap+B		Ap		A		A+C

				Bitrate [kbps/TS]		22.4		29.6		32		44.8		44.8		54.4		59.2		64		67.2		81.6		88.8		89.6		96		89.6		96		99.2		108.8		118.4		123.2

		Header		Type

				Size uncoded [bits]		25		25		25		37		37		37		37		37		50		50		50		62		50		62		50		62		62		62		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		96		96		96		96		176		176		176		176		176		176		176		176		176		196		196		196		196		196		196

				Code rate		0.34		0.34		0.34		0.47		0.26		0.26		0.26		0.26		0.33		0.33		0.33		0.40		0.33		0.36		0.30		0.36		0.36		0.36		0.36

				Code type		Tail-biting EGPRS code

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		0		0		0		0		16		16		16		17		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		32		32		32		32		64		64		64		64		64		64		64		64		64		80		80		80		80		80		80

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		4		3		4		3		4		4		4		4

				Payload [octets]		56		74		80		2*56		2*56		2*68		2*74		2*80		3*56		3*68		3*74		4*56		3*80		4*56		3*80		2*56+
2*68		4*68		4*74		2*74+
2*80

				Size uncoded (including TI+E) [bits]		464		608		656		928		928		1120		1216		1312		1392		1680		1824		1856		1968		1856		1968		2048		2240		2432		2528

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		48		36		48		36		48		48		48		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		16		12		16		12		16		16		16		16

				Size coded [bits]		976		976		976		976		1952		1952		1952		1952		1952		1952		1952		1952		1952		2464		2464		2464		2464		2464		2464

				# puncturing patterns

				Code rate		0.48		0.62		0.67		0.95		0.48		0.57		0.62		0.67		0.71		0.86		0.93		0.95		1.01		0.75		0.80		0.83		0.91		0.99		1.03

				Code type		3GPP RAN Turbo

				Interleaving depth [bursts]		4		4		4		2		4		4		4		4		4		2		2		1		2		4		2		1		1		1		1

								laft for data

				Nsymb		552

				Nbit QPSK		1104		976

				Nbit 16QAM		2208		1952

				Nbit 32QAM		2760		2464






_1240366075.xls
RedHotA as Data

		

				MCS		MCS5_T8		MCS6_T8		MCS6b_T8		MCS6b_T16		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS10_T32		MCS11_T32		MCS12_T32		MCS13_T32		MCS14a_T32		MCS14b_T32

				Mod.		8PSK						16QAM												32QAM

				Family		B		A		C		C		B		Ap		A		C		B		B		Ap		A		B		C		Ap+B

				Bitrate [kbps/TS]		22.4		29.6		32		32		32		54.4		59.2		64		67.2		67.2		81.6		88.8		89.6		96		99.2

		Header		Type

				Size uncoded [bits]		25		25		25		25		25		25		25		25		50		50		50		50		62		50		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		100		100		100		144		144		144		144		144		144		160		160		160		160		160		160

				Code rate		0.33		0.33		0.33		0.23		0.23		0.23		0.23		0.23		0.40		0.36		0.36		0.36		0.44		0.36		0.44

				Code type		Tail-biting

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		8		8		8		8		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		36		36		36		48		48		48		48		48		48		60		60		60		60		60		60

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		3		4		3		4

				Payload [octets]		56		74		80		80		80		136		148		160		168		168		204		222		224		240		248

				Size uncoded (including TI+E) [bits]		464		608		656		672		672		1120		1216		1312		1392		1392		1680		1824		1856		1968		2048

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		36		48		36		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		12		16		12		16

				Size coded [bits]		1248		1248		1248		1648		1648		1648		1648		1648		1648		2080		2080		2080		2080		2080		2080

				# puncturing patterns

				Code rate		0.37		0.49		0.53		0.41		0.41		0.68		0.74		0.80		0.84		0.67		0.81		0.88		0.89		0.95		0.98

				Code type		RAN Turbo

				Interleaving depth [bursts]		4		4		4		4		4		4		4		2		2		2		2		2		1		2		1

								left

				Nsymb		464

				Nbit 8PSK		1392		1248

				Nbit 16QAM		1856		1648

				Nbit 32QAM		2320		2080





RedHotB as Data

		

				MCS		MCS5_T4		MCS6_T4		MCS6b_T4		MCS7_T4		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS11_T16		MCS12_T16		MCS13_T16		MCS14a_T16		MCS13_T32		MCS14a_T32		MCS14b_T32		MCS15_T32		MCS16_T32		MCS17_T32

				Mod.		QPSK								16QAM																		32QAM		32QAM		32QAM		32QAM		32QAM		32QAM

				Family		B		A		C		B		B		Ap		A		C		B		Ap		A		B		C		B		C		Ap+B		Ap		A		A+C

				Bitrate [kbps/TS]		22.4		29.6		32		44.8		44.8		54.4		59.2		64		67.2		81.6		88.8		89.6		96		89.6		96		99.2		108.8		118.4		123.2

		Header		Type

				Size uncoded [bits]		25		25		25		37		37		37		37		37		50		50		50		62		50		62		50		62		62		62		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		96		96		96		96		176		176		176		176		176		176		176		176		176		196		196		196		196		196		196

				Code rate		0.34		0.34		0.34		0.47		0.26		0.26		0.26		0.26		0.33		0.33		0.33		0.40		0.33		0.36		0.30		0.36		0.36		0.36		0.36

				Code type		Tail-biting

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		0		0		0		0		16		16		16		17		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		32		32		32		32		64		64		64		64		64		64		64		64		64		80		80		80		80		80		80

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		4		3		4		3		4		4		4		4

				Payload [octets]		56		74		80		112		112		136		148		160		168		204		222		224		240		224		240		248		272		296		308

				Size uncoded (including TI+E) [bits]		464		608		656		928		928		1120		1216		1312		1392		1680		1824		1856		1968		1856		1968		2048		2240		2432		2528

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		48		36		48		36		48		48		48		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		16		12		16		12		16		16		16		16

				Size coded [bits]		976		976		976		976		1952		1952		1952		1952		1952		1952		1952		1952		1952		2464		2464		2464		2464		2464		2464

				# puncturing patterns

				Code rate		0.48		0.62		0.67		0.95		0.48		0.57		0.62		0.67		0.71		0.86		0.93		0.95		1.01		0.75		0.80		0.83		0.91		0.99		1.03

				Code type		RAN Turbo

				Interleaving depth [bursts]		4		4		4		2		4		4		4		4		4		2		2		1		2		4		2		1		1		1		1

								left

				Nsymb		552

				Nbit QPSK		1104		976

				Nbit 16QAM		2208		1952

				Nbit 32QAM		2760		2464





RHB as Text

		

				MCS		MCS5_T4		MCS6_T4		MCS6b_T4		MCS7_T4		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS11_T16		MCS12_T16		MCS13_T16		MCS14a_T16		MCS13_T32		MCS14a_T32		MCS14b_T32		MCS15_T32		MCS16_T32		MCS17_T32

				Mod.		QPSK								16QAM																		32QAM

				Family		B		A		C		B		B		Ap		A		C		B		Ap		A		B		C		B		C		Ap+B		Ap		A		A+C

				Bitrate [kbps/TS]		22.4		29.6		32		44.8		44.8		54.4		59.2		64		67.2		81.6		88.8		89.6		96		89.6		96		99.2		108.8		118.4		123.2

		Header		Type

				Size uncoded [bits]		25		25		25		37		37		37		37		37		50		50		50		62		50		62		50		62		62		62		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		96		96		96		96		176		176		176		176		176		176		176		176		176		196		196		196		196		196		196

				Code rate		0.34		0.34		0.34		0.47		0.26		0.26		0.26		0.26		0.33		0.33		0.33		0.40		0.33		0.36		0.30		0.36		0.36		0.36		0.36

				Code type		Tail-biting EGPRS code

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		0		0		0		0		16		16		16		17		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		32		32		32		32		64		64		64		64		64		64		64		64		64		80		80		80		80		80		80

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		4		3		4		3		4		4		4		4

				Payload [octets]		56		74		80		2*56		2*56		2*68		2*74		2*80		3*56		3*68		3*74		4*56		3*80		4*56		3*80		2*56+
2*68		4*68		4*74		2*74+
2*80

				Size uncoded (including TI+E) [bits]		464		608		656		928		928		1120		1216		1312		1392		1680		1824		1856		1968		1856		1968		2048		2240		2432		2528

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		48		36		48		36		48		48		48		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		16		12		16		12		16		16		16		16

				Size coded [bits]		976		976		976		976		1952		1952		1952		1952		1952		1952		1952		1952		1952		2464		2464		2464		2464		2464		2464

				# puncturing patterns

				Code rate		0.48		0.62		0.67		0.95		0.48		0.57		0.62		0.67		0.71		0.86		0.93		0.95		1.01		0.75		0.80		0.83		0.91		0.99		1.03

				Code type		3GPP RAN Turbo

				Interleaving depth [bursts]		4		4		4		2		4		4		4		4		4		2		2		1		2		4		2		1		1		1		1

								laft for data

				Nsymb		552

				Nbit QPSK		1104		976

				Nbit 16QAM		2208		1952

				Nbit 32QAM		2760		2464





RHA as Text

		

				MCS		MCS5_T8		MCS6_T8		MCS6b_T8		MCS6b_T16		MCS7_T16		MCS8_T16		MCS9_T16		MCS9b_T16		MCS10_T16		MCS10_T32		MCS11_T32		MCS12_T32		MCS13_T32		MCS14a_T32		MCS14b_T32

				Mod.		8PSK						16QAM												32QAM

				Family		B		A		C		C		B		Ap		A		C		B		B		Ap		A		B		C		Ap+B

				Bitrate [kbps/TS]		22.4		29.6		32		32		32		54.4		59.2		64		67.2		67.2		81.6		88.8		89.6		96		99.2

		Header		Type

				Size uncoded [bits]		25		25		25		25		25		25		25		25		50		50		50		50		62		50		62

				CRC [bits]		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Size coded [bits]		100		100		100		144		144		144		144		144		144		160		160		160		160		160		160

				Code rate		0.33		0.33		0.33		0.23		0.23		0.23		0.23		0.23		0.40		0.36		0.36		0.36		0.44		0.36		0.44

				Code type		Tail-biting EGPRS code

				Interleaving depth [bursts]		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		SF		Size coded [bits]		8		8		8		8		16		16		16		16		16		20		20		20		20		20		20

		USF		Size coded [bits]		36		36		36		48		48		48		48		48		48		60		60		60		60		60		60

		RLC data block		# RLC data blocks		1		1		1		2		2		2		2		2		3		3		3		3		4		3		4

				Payload [octets]		56		74		80		80		80		2*68		2*74		2*80		3*56		3*56		3*68		3*74		4*56		3*80		2*56
+2*68

				Size uncoded (including TI+E) [bits]		464		608		656		672		672		1120		1216		1312		1392		1392		1680		1824		1856		1968		2048

				CRC [bits]		12		12		12		24		24		24		24		24		36		36		36		36		48		36		48

				Tail [bits]		4		4		4		8		8		8		8		8		12		12		12		12		16		12		16

				Size coded [bits]		1248		1248		1248		1648		1648		1648		1648		1648		1648		2080		2080		2080		2080		2080		2080

				# puncturing patterns

				Code rate		0.37		0.49		0.53		0.41		0.41		0.68		0.74		0.80		0.84		0.67		0.81		0.88		0.89		0.95		0.98

				Code type		3GPP RAN Turbo

				Interleaving depth [bursts]		4		4		4		4		4		4		4		2		2		2		2		2		1		2		1

								left

				Nsymb		464

				Nbit QPSK		1392		1248

				Nbit 16QAM		1856		1648

				Nbit 32QAM		2320		2080
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