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VoIP and FLOC
An Example of IMS Service Support Improvement

1. Introduction

A flexible layer one based on the same principles that are used in UTRAN, was proposed for GERAN [1]. Through several enhancements such as reduced granularity and flexible interleaving, the radio bearers offered by FLOC improve the link level performance of RT IMS services compared to Release 5. 

In [2] gains were shown for all improvements separately but not in a cumulative manner. The purpose of this contribution is to take VoIP as an example of RT IMS service and compare the performance of the Release 5 radio bearers with the one that could be obtained with FLOC in GERAN Release 6.

2. VoIP over (E)GPRS

In Release 5 the radio bearers that can be used for RT IMS service are based on the (E)GPRS coding schemes [2].

Because the payload to be carried does not exactly fit into one RLC packet some padding has to be used for RT IMS services in general and VoIP in particular [2]. Table 1 lists the EGPRS coding schemes that can be used to carry the VoIP speech frames in case of AMR. Three obvious drawbacks appear:

· quite many padding bits are used

· because of the granularity of EGPRS coding schemes, all AMR modes below 7.4 kbit/s can only be conveyed over MCS-1 and as a result, the link adaptation cannot be performed for modes below 7.4 bit/s.

· with 6 byte of compressed header, the 12.2 AMR mode has to be conveyed over MCS-4 with a coding rate equal to 1.

	RTP/UDP/IP
	2 byte
	4 byte
	6 byte

	AMR mode
	Block Size
	MCS
	Padding
	MCS
	Padding 
	MCS
	Padding

	4.75 kbit/s
	101 bit
	MCS-1
	59 bit
	MCS-1
	43 bit
	MCS-1
	27 bit

	5.15 kbit/s
	109 bit
	MCS-1
	51 bit
	MCS-1
	35 bit
	MCS-1
	19 bit

	5.9 kbit/s
	124 bit
	MCS-1
	36 bit
	MCS-1
	20 bit
	MCS-1
	4 bit

	6.7 kbit/s
	140 bit
	MCS-1
	20 bit
	MCS-1
	4 bit
	MCS-2
	36 bit

	7.4 kbit/s
	154 bit
	MCS-1
	6 bit
	MCS-2
	38 bit
	MCS-2
	22 bit

	7.95 kbit/s
	165 bit
	MCS-2
	43 bit
	MCS-2
	27 bit
	MCS-2
	11 bit

	10.2 kbit/s
	210 bit
	MCS-3
	70 bit
	MCS-3
	54 bit
	MCS-3
	38 bit

	12.2 kbit/s
	250 bit
	MCS-3
	36 bit
	MCS-3
	14 bit
	MCS-4
	54 bit


Table 1. MCS for VoIP(AMR)
Table 2 summarizes the link level performance, based on the simulation results that were given in [2]. It clearly appears that the link level performance of VoIP over EGRPS is very poor. For instance, the 12.2 AMR mode requires a C/Ico of 26.4 dB to reach 1% of BLER when being transmitted together with a compressed RTP/UDP/IP header of 6 bytes. But thanks to FLOC [1], the performance can be largely improved as described in the following section.

	RTP/UDP/IP
	2 bytes
	4 bytes
	6 bytes

	AMR12.2
	20.0 dB
	20.0 dB
	26.4 dB

	AMR7.4
	10.8 dB
	13.9 dB
	13.9 dB


Table 2. Performance of VoIP over EGPRS with EED/EEP

(Estimation of C/Ico @ 1% BLER - TU3iFH 900MHz)

3. VoIP over FLOC

FLOC could considerably improve the link level performance of IMS services in general and VoIP in particular, by allowing [2]
· diagonal interleaving to be used

· 1 bit granularity for the coding schemes

· an optimised RLC/MAC header for RT services

Table 3 shows the performance difference between VoIP over FLOC and VoIP over EGPRS in case of AMR (with EEP/EED). Results are based on the simulations results that were given in [2]. A coded TFCI of 36 bits was assumed. Obviously FLOC could improve the link level performance of RT IMS services quite much. Compared to Release 5, the gains are estimated to be between 4.2 and 13.4 dB in case of VoIP(AMR).

	RTP/UDP/IP
	2 bytes
	4 bytes
	6 bytes

	AMR12.2
	11.7 dB 
	-8.3 dB
	12.5 dB 
	-7.5 dB
	13.0 dB
	-13.4 dB

	AMR7.4
	6.6 dB
	-4.2 dB
	7.4 dB / 
	-6.5 dB
	8.2 dB 
	-5.7 dB


Table 3. Performance of VoIP over FLOC with EEP/EED

(Estimation of C/Ico @ 1% BLER - TU3iFH 900MHz)

4. Conclusion

Through a simple example this contribution has shown how attractive a flexible layer one is for an efficient support of RT IMS services in GERAN Release 6. For VoIP with the AMR codec, gains were estimated to be between 4.2 and 13.4 dB compared to the radio bearers that can be used for RT IMS services in Release 5!
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