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TFCI Coding for FLO

1. Introduction

A Flexible Layer One (FLO) based on the same principles that are used in UTRAN, was proposed for GERAN [1]. Among the building blocks of the proposed architecture is the TFCI coding block, for which block codes need to be defined. In a previous contribution, a coding was proposed for TFCI sizes of 1, 2, 3 and 4 bits on GMSK channels [2]. The purpose of this contribution is to provide a code for a 5 bits TFCI and codes that can be used on 8PSK channels.

2. Five Bits TFCI

For the coding of the 5 bits TFCI, it is again proposed to use simple block codes [2]. Because the TFCI is the very first thing to decode, its decoding should not limit the performance of the TrCH. Practically its coding should be strong, and at least as strong as the strongest coding that is used for a TrCH. In order to assess how many bits should be used on every radio block for the coded TFCI, we assumed that the strongest coding of a TrCH is obtained with a data rate of 5kbit/s.

For the 5 bits TFCI, two different codings were studied on GMSK channels (see Annex A):

· 5 bits coded into 32 bits

· 5 bits coded into 36 bits

Through simulations, two kinds of BLER were compared. One for which only the transmitted data was checked through the CRC, and another one where the TFCI errors were included in the BLER. The performance of the TFCI is considered acceptable when its decoding does not increase the BLER of the data. In other words, the performance of the TFCI is satisfactory if it does not trigger the loss of a packet that could have been decoded otherwise. 

Simulations were run in TU3iFH, in TU3nFH, HT100nFH and RA250nFH, at 900Mhz over 20000 frames always. Error detection was provided by a 6 bits CRC, attached to every 100 bits data block (5kbit/s). A mother code of 1/3 was used [3]. The interleaving was performed diagonally over 8 bursts except for TU3nFH where it was performed over 4 bursts in a block rectangular manner. The coded bits of the TFCI were interleaved together with the coded data bits. Link level results are presented in Annex B and summarized in Table 1.

From these results one can easily see that so as not to limit the performance of the TrCHs, a 5 bits TFCI should be coded to 36 bits on GMSK FR channels.

Table 1. TFCI performance
	Environment
	TFCI Coding
uncoded - coded
	Triggered Loss
C/Ico at 1%FER

	TU3iFH
	5 - 32
	0.1

	
	5 - 36
	0.0

	TU3nFH
	5 - 32
	0.0

	
	5 - 36
	0.0

	HT100nFH
	5 - 32
	0.1

	
	5 - 36
	0.0

	RA250nFH
	5 - 32
	0.1

	
	5 - 36
	0.0


3. TFCI Coding on 8PSK channels

In order to decrease the memory requirements for the storage of the TFCI coding tables, it is proposed for the coding of the TFCI on 8PSK channels to simply repeat the TFCI coding from GMSK channels. In order to assess how many times the GMSK coding should be repeated, we assumed that the strongest coding of a TrCH on 8PSK FR channel is obtained with a data rate of 7kbit/s (coding rate around 1/10). Through simulations, two kinds of BLER were compared. One for which only the transmitted data was checked through the CRC, and another one where the TFCI errors were included in the BLER. The performance of the TFCI is acceptable when its decoding does not increase the BLER of the data. In other words, the performance of the TFCI is satisfactory if it does not trigger the loss of a packet that could have been decoded otherwise.

Two different schemes were compared: one repetition vs. two repetitions of the GMSK coding. Simulations were run in TU3iFH, in TU3nFH, HT100nFH and RA250nFH, at 900Mhz over 20000 frames always. Error detection was provided by a 6 bits CRC, attached to every 140 bits data block (7kbit/s). A mother code of 1/3 was used [3]. The interleaving was performed diagonally over 8 bursts except for TU3nFH where it was performed over 4 bursts in a block rectangular manner. The coded bits of the TFCI were interleaved together with the coded data bits. Link level results are presented in Annex C and summarized in Table 2, Table 3, Table 4 and Table 5 below.

Table 2. TFCI performance (TU3iFH - 900Mhz)
	TFCI
	Coding
	C/Ico for TrCH
at 1% FER
	Triggered Loss
C/Ico at 1%FER

	1
	2*8
	5.1
	0.1

	
	3*8
	5.0
	0.0

	2
	2*16
	5.1
	< 0.1

	
	3*16
	5.1
	0.0

	3
	2*24
	5.2
	< 0.1

	
	3*24
	5.2
	0.0

	4
	2*28
	5.2
	0.0

	
	3*28
	5.3
	0.0

	5
	2*36
	5.2
	< 0.1

	
	3*36
	5.3
	0.0


Table 3. TFCI performance (TU3nFH - 900Mhz)
	TFCI
	Coding
	C/Ico for TrCH
at 1% FER
	Triggered Loss
C/Ico at 1%FER

	1
	2*8
	16.0
	< 0.1

	
	3*8
	16.1
	0.0

	2
	2*16
	16.0
	< 0.1

	
	3*16
	16.3
	0.0

	3
	2*24
	16.1
	< 0.1

	
	3*24
	16.4
	0.0

	4
	2*28
	16.2
	< 0.1

	
	3*28
	16.3
	0.0

	5
	2*36
	16.4
	0.0

	
	3*36
	16.4
	0.0


Table 4. TFCI performance (HT100nFH - 900Mhz)
	TFCI
	Coding
	C/Ico for TrCH
at 1% FER
	Triggered Loss
C/Ico at 1%FER

	1
	2*8
	6.1
	< 0.1

	
	3*8
	6.0
	0.0

	2
	2*16
	6.1
	< 0.1

	
	3*16
	6.1
	< 0.1

	3
	2*24
	6.2
	0.1

	
	3*24
	6.1
	0.0

	4
	2*28
	6.2
	< 0.1

	
	3*28
	6.2
	< 0.1

	5
	2*36
	6.2
	< 0.1

	
	3*36
	6.3
	0.0


Table 5. TFCI performance (RA250nFH - 900Mhz)
	TFCI
	Coding
	C/Ico for TrCH
at 1% FER
	Triggered Loss
C/Ico at 1%FER

	1
	2*8
	4.9
	< 0.1

	
	3*8
	5.0
	0.0

	2
	2*16
	5.1
	0.1

	
	3*16
	5.0
	0.0

	3
	2*24
	5.1
	0.1

	
	3*24
	5.1
	0.0

	4
	2*28
	5.2
	< 0.1

	
	3*28
	5.1
	0.0

	5
	2*36
	5.1
	< 0.1

	
	3*36
	5.3
	0.0


In general, the performance difference between repeating one and two times is rather small. In all cases the triggered loss is very limited (not larger than 0.1dB). And even though the loss is sometimes slightly higher when one repetition is used, the absolute performance is most of the time better for one repetition because of the reduced overhead.

In order to assess the impact of this overhead further, a 36kbit/s TrCH was considered. Simulations were run in TU3 with frequency hopping, at 900Mhz over 20000 frames always. Error detection was provided by a 12 bits CRC, attached to every 720 bits data block (36kbit/s). A mother code of 1/3 was used [3]. The interleaving was performed diagonally over 8 bursts. Link level results are presented in Annex D and summarized in Table 6 below. 

Table 6. TFCI overhead
(TU3iFH - GMSK - 900MHz)
	coded TFCI
	C/Ico at 1%FER

	16 bits
	16.4

	24 bits
	16.6

	32 bits
	16.8

	48 bits
	16.9

	56 bits
	17.0

	64 bits
	17.2

	72 bits
	17.2

	84 bits
	17.4

	96 bits
	17.8

	108 bits
	17.8


From the results above, one can see that:

· for 1 bit TFCI, there is a 0.2 dB gain when one repetition (16 bits) is used instead of two (24 bits).

· for 2 bits TFCI, there is a 0.1 dB gain when one repetition (32 bits) is used instead of two (48 bits).

· for 3 bits TFCI, there is a 0.3 dB gain when one repetition (48 bits) is used instead of two (72 bits).

· for 4 bits TFCI, there is a 0.4 dB gain when one repetition (56 bits) is used instead of two (84 bits).

· for 5 bits TFCI, there is a 0.6 dB gain when one repetition (72 bits) is used instead of two (108 bits).

Consequently it is proposed to use one repetition only on 8PSK channels.

4. Conclusion

Through link level simulations this contribution has shown that in order not to limit the performance of TrCHs, the TFCI should be encoded to 36 bits when it is 5 bits long on FR GMSK channels, and on FR 8PSK channels, the GSMK coding should be repeated once.

If agreed, the coding principles described herein could be added to the TR on FLO.
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Annex A: Coding of 5 bits TFCI

Table A1. 5/36 Coding
	TFCI
	Coded TFCI

	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

	0,0,0,0,1
	0,0,0,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1

	0,0,0,1,0
	0,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,1,0,0,1,1,0

	0,0,0,1,1
	0,0,0,1,1,1,1,0,0,1,1,0,0,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,1,0,0,1,1

	0,0,1,0,0
	0,0,1,0,0,1,1,1,0,0,0,0,1,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,1,1,1,1,0,0,0

	0,0,1,0,1
	0,0,1,0,1,1,0,1,1,0,1,0,0,0,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,1,0,1,1,0,1

	0,0,1,1,0
	0,0,1,1,0,0,1,1,1,1,0,0,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,1,1,1,1,0

	0,0,1,1,1
	0,0,1,1,1,0,0,1,0,1,1,0,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,1,1,0,0,1,0,1,1

	0,1,0,0,0
	0,1,0,0,0,1,1,1,1,1,1,1,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,1,1

	0,1,0,0,1
	0,1,0,0,1,1,0,1,0,1,0,1,1,1,1,0,1,0,1,0,1,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0

	0,1,0,1,0
	0,1,0,1,0,0,1,1,0,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,0,1,1,0,0,0,1,1,0,0,1

	0,1,0,1,1
	0,1,0,1,1,0,0,1,1,0,0,1,0,1,0,1,1,0,0,1,1,1,0,1,1,0,0,1,1,1,0,0,1,1,0,0

	0,1,1,0,0
	0,1,1,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,1,1,1,1,1,0,0,0,0,0,0,0,1,1,1

	0,1,1,0,1
	0,1,1,0,1,0,1,0,0,1,0,1,0,1,0,1,0,1,1,0,1,1,0,1,0,1,1,0,1,1,0,1,0,0,1,0

	0,1,1,1,0
	0,1,1,1,0,1,0,0,0,0,1,1,0,1,0,0,1,1,1,1,0,1,0,0,1,1,1,1,0,1,1,0,0,0,0,1

	0,1,1,1,1
	0,1,1,1,1,1,1,0,1,0,0,1,1,1,1,0,0,1,0,1,1,1,1,0,0,1,0,1,1,0,1,1,0,1,0,0

	1,0,0,0,0
	1,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0

	1,0,0,0,1
	1,0,0,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1

	1,0,0,1,0
	1,0,0,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,0,0,1,1,0,0,1,1,1,0,0,1,1,0

	1,0,0,1,1
	1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,0,0,1,1,0,0,1,1

	1,0,1,0,0
	1,0,1,0,0,0,0,0,1,1,1,1,0,0,1,1,1,1,0,0,0,1,0,0,0,0,1,1,1,1,1,1,1,0,0,0

	1,0,1,0,1
	1,0,1,0,1,0,1,0,0,1,0,1,1,0,0,1,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,1,1,0,1

	1,0,1,1,0
	1,0,1,1,0,1,0,0,0,0,1,1,1,0,0,0,1,1,1,1,0,1,1,1,0,0,0,0,1,0,0,1,1,1,1,0

	1,0,1,1,1
	1,0,1,1,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,1,1,1,0,1,1,0,1,0,0,1,0,0,1,0,1,1

	1,1,0,0,0
	1,1,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1

	1,1,0,0,1
	1,1,0,0,1,0,1,0,1,0,1,0,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0

	1,1,0,1,0
	1,1,0,1,0,1,0,0,1,1,0,0,0,1,1,1,0,0,1,1,0,0,0,0,1,1,0,0,1,0,0,1,1,0,0,1

	1,1,0,1,1
	1,1,0,1,1,1,1,0,0,1,1,0,1,1,0,1,1,0,0,1,1,0,1,0,0,1,1,0,0,1,0,0,1,1,0,0

	1,1,1,0,0
	1,1,1,0,0,1,1,1,0,0,0,0,0,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,1,1,1

	1,1,1,0,1
	1,1,1,0,1,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0

	1,1,1,1,0
	1,1,1,1,0,0,1,1,1,1,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,0,0,0,1,1,1,0,0,0,0,1

	1,1,1,1,1
	1,1,1,1,1,0,0,1,0,1,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,0,0,1,1,0,1,0,0


Average Hamming Distance = 18.6

Table A2. 5/32 Coding
	TFCI
	Coded TFCI

	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,

	0,0,0,0,1
	0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,

	0,0,0,1,0
	0,0,0,1,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,

	0,0,0,1,1
	0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,

	0,0,1,0,0
	0,0,1,0,0,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,

	0,0,1,0,1
	0,0,1,0,1,1,1,1,0,0,0,0,1,1,1,1,0,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,

	0,0,1,1,0
	0,0,1,1,0,1,1,1,0,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,

	0,0,1,1,1
	0,0,1,1,1,1,1,1,0,1,1,1,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,

	0,1,0,0,0
	0,1,0,0,0,1,0,1,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,

	0,1,0,0,1
	0,1,0,0,1,1,0,1,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,

	0,1,0,1,0
	0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,

	0,1,0,1,1
	0,1,0,1,1,1,0,1,1,0,1,0,1,0,1,0,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,

	0,1,1,0,0
	0,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,

	0,1,1,0,1
	0,1,1,0,1,0,1,0,1,1,0,1,1,0,1,0,0,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,

	0,1,1,1,0
	0,1,1,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,

	0,1,1,1,1
	0,1,1,1,1,0,1,0,1,0,1,0,0,1,0,1,0,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,

	1,0,0,0,0
	1,0,0,0,0,1,0,1,0,1,0,1,1,0,1,0,1,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,

	1,0,0,0,1
	1,0,0,0,1,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,

	1,0,0,1,0
	1,0,0,1,0,1,0,1,0,0,1,0,0,1,0,1,1,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,

	1,0,0,1,1
	1,0,0,1,1,1,0,1,0,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,

	1,0,1,0,0
	1,0,1,0,0,0,1,0,0,1,0,1,0,1,0,1,1,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,

	1,0,1,0,1
	1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,

	1,0,1,1,0
	1,0,1,1,0,0,1,0,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,

	1,0,1,1,1
	1,0,1,1,1,0,1,0,0,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,

	1,1,0,0,0
	1,1,0,0,0,0,0,0,1,0,0,0,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,

	1,1,0,0,1
	1,1,0,0,1,0,0,0,1,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,

	1,1,0,1,0
	1,1,0,1,0,0,0,0,1,1,1,1,0,0,0,0,1,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,

	1,1,0,1,1
	1,1,0,1,1,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,

	1,1,1,0,0
	1,1,1,0,0,1,1,1,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,

	1,1,1,0,1
	1,1,1,0,1,1,1,1,1,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,

	1,1,1,1,0
	1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

	1,1,1,1,1
	1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1


Average Hamming Distance = 16.1

Annex B: Link Level Performance of 5 bits TFCI
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Annex C: Link Level Performance for TFCI on 8PSK channels
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[image: image12.wmf]TFCI (2/48) & TrCH (7 kbit/s channel)
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[image: image13.wmf]TFCI (3/48) & TrCH (7 kbit/s channel)
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[image: image14.wmf]TFCI (3/72) & TrCH (7 kbit/s channel)
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[image: image15.wmf]TFCI (4/56) & TrCH (7 kbit/s channel)

8PSK - Tu3iFH - 900Mhz



1.E-03

1.E-02

1.E-01

1.E+00

-2

0

2

4

6

8

C/Ico

FER / BLER

TrCH alone

TrCH & TFCI

TFCI


[image: image16.wmf]TFCI (4/84) & TrCH (7 kbit/s channel)
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[image: image17.wmf]TFCI (5/72) & TrCH (7 kbit/s channel)
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[image: image18.wmf]TFCI (5/108) & TrCH (7 kbit/s channel)
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[image: image19.wmf]TFCI (1/16) & TrCH (7 kbit/s channel)
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[image: image20.wmf]TFCI (1/24) & TrCH (7 kbit/s channel)
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[image: image21.wmf]TFCI (2/32) & TrCH (7 kbit/s channel)
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[image: image22.wmf]TFCI (2/48) & TrCH (7 kbit/s channel)
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[image: image23.wmf]TFCI (3/48) & TrCH (7 kbit/s channel)
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[image: image24.wmf]TFCI (3/72) & TrCH (7 kbit/s channel)
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[image: image25.wmf]TFCI (4/56) & TrCH (7 kbit/s channel)
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[image: image26.wmf]TFCI (4/84) & TrCH (7 kbit/s channel)
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[image: image27.wmf]TFCI (5/72) & TrCH (7 kbit/s channel)
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[image: image28.wmf]TFCI (5/108) & TrCH (7 kbit/s channel)
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[image: image29.wmf]TFCI (1/16) & TrCH (7 kbit/s channel)
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[image: image30.wmf]TFCI (1/24) & TrCH (7 kbit/s channel)
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[image: image31.wmf]TFCI (2/32) & TrCH (7 kbit/s channel)
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[image: image32.wmf]TFCI (2/48) & TrCH (7 kbit/s channel)
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[image: image33.wmf]TFCI (3/48) & TrCH (7 kbit/s channel)

8PSK - HT100nFH - 900Mhz



1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-2

0

2

4

6

8

10

C/Ico

FER / BLER

TrCH alone

TrCH & TFCI

TFCI


[image: image34.wmf]TFCI (3/72) & TrCH (7 kbit/s channel)
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[image: image35.wmf]TFCI (4/56) & TrCH (7 kbit/s channel)
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[image: image36.wmf]TFCI (4/84) & TrCH (7 kbit/s channel)

8PSK - HT100nFH - 900Mhz



1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-2

0

2

4

6

8

10

C/Ico

FER / BLER

TrCH alone

TrCH & TFCI

TFCI


[image: image37.wmf]TFCI (5/72) & TrCH (7 kbit/s channel)
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[image: image38.wmf]TFCI (5/108) & TrCH (7 kbit/s channel)
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[image: image39.wmf]TFCI (1/16) & TrCH (7 kbit/s channel)
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[image: image41.wmf]TFCI (2/32) & TrCH (7 kbit/s channel)

8PSK - RA250nFH - 900Mhz



1.E-03

1.E-02

1.E-01

1.E+00

-2

0

2

4

6

8

C/Ico

FER / BLER

TrCH alone

TrCH & TFCI

TFCI


[image: image42.wmf]TFCI (2/48) & TrCH (7 kbit/s channel)
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[image: image43.wmf]TFCI (3/48) & TrCH (7 kbit/s channel)
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[image: image44.wmf]TFCI (3/72) & TrCH (7 kbit/s channel)
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[image: image45.wmf]TFCI (4/56) & TrCH (7 kbit/s channel)
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[image: image46.wmf]TFCI (4/84) & TrCH (7 kbit/s channel)
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[image: image47.wmf]TFCI (5/72) & TrCH (7 kbit/s channel)
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[image: image48.wmf]TFCI (5/108) & TrCH (7 kbit/s channel)
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Annex D: Overhead
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