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1. Introduction

According to [R1], [R3], the protocol stack for the transport network user plane shall be based on ATM Adaptation Layer type 2 (AAL2) protocol. Besides, the selected Segmentation and Re-assembly Service Specific Convergence Sublayer (SSCS) of AAL2 protocol is specified in ITU-T I.366.1 recommendation. 

This contribution suggests to define and to clarify several performance parameters of AAL2 protocol to be able to provide some accurately delay estimations within UTRAN. This contribution should complete [R1], section 4.3.1. Moreover, we enumerate several parameters affecting AAL2 performance that should be taken into account.

2. Definition of AAL2 performance parameters

1.1 Delay performance parameters

· As for ATM cell, Packet Transfer Delay (PTD) defines the elapsed duration between two measurement points. Mean cell transfer delay is the arithmetic average of a specified number of cell transfer delays.

· The concept of Packet Delay Variation (PDV) is introduced in [R4]. Across the AAL2 CPS, a 2-point measurement defines PDV: the 2-point PDV for a packet between two measurement points (MP) is the difference between the absolute packet transfer delay of this packet between the two MPs and a defined reference packet transfer delay between those MPs.

We suggest only to take into account end-to-end PTD and PDV, meaning that a measurement point corresponds to one CPS Service Access Point (SAP) at which a CPS-SDU is submitted to the CPS. The second measurement point is localized at the peer SAP delivering CPS-SDU.
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Figure 1 - The differences between CTD and PTD
1.2 Bandwidth performance parameter

Identifying to the link efficiency, Packing density is defined as the ratio of mean user byte number in a cell onto the ATM cell size. 

3. Parameters affecting AAL2 performance

The PTD and PDV are especially impacted by the packet queueing delay in the CPS transmitter buffer. This queueing delay depends on:

· The negotiated QoS of the ATM connection (especially the Peak Cell Rate (PCR)) has an influence on these delays.

· Obviously, number of active multiplexed AAL2 connections affects CPS queueing delay due to an increase of ATM connection load.

· Considering a low ATM connection load, the Timer_CU value affects the PTD and the PDV in the extent that probability of Timer_CU expiration is no null. Defined in [R6], Timer_CU is optionally used to ensure that a CPS packet does not wait for a too long time before transmission. Besides, [R6] has not specified any value for Timer_CU.

· Due to the Timer_CU effects, the number of selected VCs to carry AAL2 user data also affects the AAL2 performance. By distributing AAL2 traffic over several VCs, each ATM connection load decreases (and consequently, probability of Timer_CU expiration increases). Consequently, the PTD and PDV tend to increase. 

In the other hand, the PTD and PDV can result from ATM cell queueing at the network switches:

· The data-rate of the physical link and the physical protocol (IMA upon PDH, SDH, …),

· Included in the QoS, the CTD and the CDV of the corresponding ATM connection also affect AAL2 performance.

· The ATM link load obviously impacts AAL2 performance.

The packing density results from characteristics of AAL2 user traffic: larger the length of submitted user data is, more significant packing density is. However, there is a theoretical limit of packing density equal to 
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. Figure 2 depicts evolution of average packing density according to average length of AAL2 user data.


[image: image3.wmf]0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

5

30

55

80

105

130

155

180

205

230

255

280

305

330

355

380

405

430

455

480

Average length of user data (byte)

(%)

Packing Density

Theoretical limit


Figure 2 - Evolution of packing density according to average length of user data
According to [R8], the Timer_CU also affects packing density: if the cell is not completely packed within the time period determined by the Timer_CU value, the timer expires and the partially packed cell will be sent.

Consequently, the number of VCs on which AAL2 traffic is distributed can also impact packing density.

4. Proposal

This contribution has defined three metrics for moving AAL2 performance: PTD, PDV and packing density. It is purposed to include these metrics definition (section 2) in subsection 4.3.1 of [R1] with their affecting parameters enumerated in section 3.
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