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1  Introduction

VoIP identifies one of the major applications in GERAN. This document discusses the link level performance in the VoIP case obtained for Iu (i.e. Iu-ps) mode and enhanced A/Gb (i.e. enhanced Gb) mode, respectively. Note, the comparison is aligned to a former contribution from Nokia to GERAN#11 [1]. 

Section 2 gives for both modes an overview on the individual header sizes to be included into a radio block. This overhead reduces the link level performance, examplarily evaluated for three AMR modes. The link level performance is assessed for both radio transmission schemes, i.e. EGPRS and FLO (Flexible Layer One, foreseen for GERAN Release 6). Section 3 considers the link level performance for both modes and in section 4 the conclusions out of this consideration are drawn.

2  Comparison of overhead between Iu mode and enhanced A/Gb 
mode                                     
The individual header sizes in case of Iu mode are listed in table 1.
	Channels
	EGPRS
	FLO
	Remarks

	ROHC
	24 (3 byte)
	24 (3 byte)
	average compression size according to [2]

	PDCP
	8 (1 byte)
	8 (1 byte)
	

	RLC/MAC
	24 (3 byte)
	0 byte 
	no RLC/MAC header for FLO according to [1]

	Total
	56 (7 byte)
	32 (4 byte)
	


Table 1: Header sizes [bit] for VoIP in Iu mode (EGPRS and FLO case)

The individual header sizes in case of enhanced A/Gb mode are listed in table 2.

	Channels
	EGPRS
	FLO
	Remarks

	ROHC
	24 (3 byte)
	24 (3 byte)
	average compression size according to [2]

	SNDCP
	4 (0.5 byte)
	4 (0.5 byte)
	4 bit (PCOMP field) according to [2]

	LLC
	12 (1.5 byte)
	12 (1.5 byte)
	11 bit (control + ciphering), 1 bit suggested related to flag for optional FCS sequence according to [2] 

For conversational class LLC no FCS will be used for VoIP

	RLC/MAC
	24 (3 byte)
	0 byte
	no RLC/MAC header for FLO according to [1]

	Total
	64 (8 byte)
	40 (5 byte)
	


Table 2: Header sizes [bit] for VoIP in enhanced A/Gb-mode (EGPRS and FLO case)
Note in particular, that 

· in case of FLO for VoIP a transparent RLC/MAC is assumed for both modes. 

· for enhanced A/Gb mode the overall overhead for LLC and SNDCP headers is  reduced to 2 byte due to the cancellation of the frame check sequence (FCS) for conversational class LLC. 

· in both cases, EGPRS and FLO, the difference of the total overhead between the header sizes for Iu mode and enhanced A/Gb mode is only 1 byte.

· for enhanced A/Gb mode if some parameters in the LLC and SNDCP headers (ciphering, compression information) are not changed during a call, a further reduction of the total overhead by 1 byte may be possible, in this case yielding the same total overhead size as for the Iu mode. 

3  Comparison of link level gains between Iu mode and enhanced 
A/Gb mode
Here the link level performance is investigated for both radio transmission schemes, i.e. EGPRS and FLO, in the following.

3.1 EGPRS case

Likewise done in [1], the performance comparison is based on 3 AMR modes (12.2 kbit/s, 7.4 kbit/s and 4.75 kbit/s). Table 3  shows the packet sizes for the data partition in each radio block (not including the RLC/MAC header) for both interface modes and table 4 defines the minimum and maximum packet sizes for coding schemes MCS-1 to MCS-4. 

	AMR
	raw data
	Iu mode
	A/Gb mode

	
	
	
	

	12.2 kbit/s
	244
	276(244+32)
	284 (244+40)

	7.4 kbit/s
	148
	180 (148+32)
	188 (148+40)

	4.75 kbit/s
	95
	127 (95+32)
	135 (95+40)


Table 3: Packet sizes for VoIP at RLC layer.
	MCS coding scheme
	minimum packet size
	maximum packet size

	MCS-1
	1
	178

	MCS-2
	179
	226

	MCS-3
	227
	298

	MCS-4
	299
	354


Table 4: Minimum and maximum packet sizes for MCS-1 to MCS-4 at RLC layer.
Thus the following MCS coding schemes are allocated for those three AMR modes, shown in table 5.

	AMR
	Iu mode
	A/Gb mode

	
	
	

	12.2 kbit/s
	MCS-3
	MCS-3

	7.4 kbit/s
	MCS-2
	MCS-2

	4.75 kbit/s
	MCS-1
	MCS-1


Table 5: Allocation of MCS coding schemes for VoIP.

It can be seen, that independent of the interface mode the same MCS coding scheme is selected due to the low difference in the total header size. Additionally it can be stated, that taking the above listed example, even an increased difference in the total header size of 2 byte for enhanced A/Gb mode compared to Iu mode can be accepted in the EGPRS case without any performance degradation, the restricting AMR mode being 12.2 kbit/s here. 

3.2 FLO case

In the FLO case, rate adaptation is provided which yields to an optimum adaptation of the channel coding to the given radio resource. Therefore an increase of 1 byte in the total overhead will lead to some performance degradation. In order to evaluate the size of degradation, link level simulations have been carried out with the simulation assumptions listed in table 6.

	Simulation Parameter 
	Value

	Radio Channel Profile
	TU 3 ideal FH

	Frequency
	900 MHz

	Simulation length 
	20 000 speech frames

	Interleaving depth
	20 msec, rectangular 

	Error Protection
	EEP (equal error potection)


Table 6: Simulation Assumptions

Table 7 lists the C/I ratios required for 1% FER for the specified three AMR modes and both interface modes. The performance differences for all given AMR modes and both interface modes are less than 0.25 dB. 

	AMR
	Iu mode
	A/Gb mode
	difference

	
	
	
	

	12.2 kbit/s
	18.39 dB
	18.58 dB
	0.19 dB

	7.4 kbit/s
	12.77 dB*
	13.00 dB*
	0.23 dB*

	4.75 kbit/s
	9.71 dB
	9.96 dB
	0.25 dB


Table 7: Link performance of VoIP over FLO using EEP
C/Ico at 1% of FER (TU3iFH - 900MHz)

(* : interpolated result from 12.2 kbit/s to 4.75 kbit/s)

4  Conclusions

This document provides a comparison of the link level performance in the VoIP case both for Iu mode and enhanced A/Gb mode, the latter being subject to a feasibility study for GERAN Release 6. It is shown that by comparing the total overhead size this results in an increased overhead of 1 byte for enhanced A/Gb mode versus Iu mode. In case of EGPRS this does not lead to any performance degradation, due to the always larger data partition of the radio block of the relevant MCS coding schemes. In case of FLO introducing rate matching in order to adapt the channel coding to the radio block in an optimum way, the difference in  total overhead was evaluated by link level simulations and yielded a difference of up to 0.25 dB only. This performance difference is hence minor and therefore not seen as a differentiating factor between Iu mode and enhanced A/Gb mode. 
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