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1 
Introduction

This study area is related to efficient bandwidth utilisation over lower speed links (e.g. E1/T1/J1) by using bandwidth optimisation techniques such as header compression, multiplexing of small packets, and fragmentation of large packets. Such techniques are not required on higher speed links.

The paper presents the simulation results and comparison of the capacity (defined by the number of voice users and that of data users a system can support simultaneously) of three protocol stacks on the Iub: AAL2/ATM is as a reference, and MPLS and PPPMux as examples of IP-based transport stacks.

2 Protocol Stacks

A few protocol stacks were proposed for multiplexing/header compression to achieve the efficiency of bandwidth utilisation. For the purpose of these simulations, we chose the following ones: PPP, MPLS and AAL2 as the reference stack.  The overheads for candidate protocol stacks are listed in Table 1 and Table 2, for the voice and data simulations respectively.

	Protocol Stack
	Average Overhead for one payload in bytes

	cUDP/PPPmux/HDLC
	(1) 4 + 5/“# of payloads multiplexed“ or (2) 3 + 5/“# of payloads multiplexed

	cUDP/MPLS/HDLC
	10 bytes (no multiplexing)

	Reference Protocol Stack
	

	AAL2/ATM
	45 byte maximal payload 


Table 1. Overhead for Protocol Stacks for Voice Simulations

	Protocol Stack
	Average Overhead for one payload in bytes

	cUDP/MultiLinkPPP/HDLC
	 9 bytes (no multiplexing)

	cUDP/MPLS/MultiLinkPPP/HDLC
	13 bytes (no multiplexing)

	Reference Protocol Stack
	

	AAL2/ATM
	45 byte maximal payload 


Table 2. Overhead for Protocol Stacks for Data/Web Simulations

For voice frames, 300 bytes multiplexed packets have been considered for pppmux.

· (ATM/AAL2: Each ATM cell assumes a payload of 45 bytes. The size of a layer-2 packet is 

[FP PDU + 3 (AAL2 header)] * 53.0 /45.0 (bytes).

· PPP/HDLC: Different overheads were used in the voice and data simulations:

PPPmux for voice: FP PDU + 4 (cUDP + Len) + [1(HDLC)+ 1 (PPPmux) + 1 (PPP ID) + 2(CRC)]/n (bytes)

PPP/Multilink PPP for data: FP PDU + 3 (cUDP) + 1 (PPP ID) + 1(HDLC) + 2(Multilink/MP Header) + 2 (CRC) (bytes)

· MPLS :  Different overheads were used in the voice and data simulations:

MPLS/HDLC for voice:  FP PDU + 3(cUDP) + 1(HDLC) + 2(CRC) (bytes)+ 4 (MPLS)

MPLS/Multilink PPP for data:  FP PDU + 3 (cUDP) + 4 bytes(MPLS) + 1 (PPP ID) + 1(HDLC) + 2(Multilink/MP Header) + 2 (CRC) (bytes)

3 Simulation Results

As a baseline case for comparison, simulation cases are run with voice and data traffic transported on AAL2 protocol stacks over an E1 line (30 DSO). Four scenarios are studied: 100% Voice Traffic, 100% Data Traffic, “80% Voice: 20% Data” Traffic, and “20% Voice: 80% Data” Traffic.  Each simulation run is 80,000 sec. 99.9%ile voice frame delay and 99.9% data frame delay are measured.

The capacity in this paper is decided according to the “knee” of the curve of 99.9% voice frame delay, and of the curve of 99.9% data frame delay. However, in real systems other criteria should also be taken into account, for example, the delay requirement from RNC to Node B. We propose for voice frames the 99.9% delay from RNC to Node B to be less than 5 ms.

The “80% Voice: 20% Data” scenario, and “20% Voice: 80% Data” scenario are roughly according to the ratio of throughput of voice traffic and that of data traffic. Here are the results of our simulations.

3.1 100% Voice Simulations (AAL2/ATM, PPPMux/HDLC, MPLS/HDLC)
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3.2 100% Data/Web Simulations (AAL/ATM, MultilinkPPP/HDLC, MPLS/MultilinkPPP/HDLC)
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3.3 Mostly Voice Simulations (80% Voice, 20% Data)
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Figure 1 Mostly Voice simulations:  Delay for the Voice Users
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Figure 2 Mostly Voice simulations:  Delay for Web users
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Figure 3 Mostly Voice Simulations: Bandwidth for voice and web users

3.4 Mostly Data Simulations (80% Data, 20% Voice)
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Figure 4 Mostly Data Simulations:  Delay for Voice Users
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Figure 5 Mostly Data Simulations:  Delay for Data Users
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Figure 6 Mostly Data Simulations: Bandwidth usage for Voice and Data/Web users

4 Conclusions

It has been shown that on a narrowband point-to-point link MPLS-based transport option solution offers a comparable performance.  At the same time, MPLS provides other significant advantages for IP-based UTRAN transport, such as improved IP QoS, efficient header compression over a routed cloud, and independence of IP version.

5 Proposal

It is proposed that MPLS is considered on equal footing with the other transport options.  It is also proposed that the following changes are made to the text of [2]:

· Section 6.4.2:  The sentence that starts with “Preliminary simulation results for LIPE and PPPMux indicate that in general…” be changed to:  “Preliminary simulation results for MPLS, LIPE and PPPMux indicate that in general…”
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