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1. Introduction

Time Alignment (TA) is one of the features that improve end to end speech delay in 2G and 3G (see [1]). Time Alignment provides a mechanism for aligning the phase of the release of packets by the Media Gateway to the phase at which the BSS transmits packets downstream to a given mobile. In doing so, queuing delay and buffer memory resources in the BSS are reduced and downlink delay can be reduced by up to 20 ms.

An analysis of delay statistics and the demonstration of the performance expectation have been presented in [2].
However, an issue that may cause confusion is the potential impact of packet-network delay jitter on the effectiveness of TA. This document provides a brief analysis to explain the extent of interaction between network jitter and TA.
2. Discussion

Figure 1 is used to demonstrate the impact of jitter and how it relates to time alignment. The top trace in the figure depicts the timeline for the arrival of packets at the BSS for two calls a and b. The bottom trace of this figure represents the BSS timeline for the downstream transmission of packets for the same two channels.
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Figure 1
It is assumed that the network carrying the compressed packets to the BSS suffers from jitter, meaning that there is delay variation and hence, uncertainty in the arrival time of the packets for a given channel. The range of delay variation/jitter is shown for each of the two calls (ja and jb) with the further assumption that they may not necessarily be equal.

Since the BSS is required to release packets periodically, it needs to incorporate jitter buffers to manage the variation in the arrival of packets. The jitter buffer length has to adapt to the statistics of the network jitter in order to make sure the buffer is not too long (causing unnecessary delay), nor too short (causing packet loss due to late packets). As such, effective jitter buffers will adapt to the range of delay variation observed at the BSS input. 
Furthermore, in order to produce a steady stream of packets, the BSS must match incoming packets for a given channel to its transmission epoch for a phase corresponding to the worst-case arrival delay for that channel. This notion is depicted in Figure 1 for channel b, where it is seen that the latest possible arrival in the jitter range narrowly misses a transmission epoch, requiring a long queuing delay (db) to make sure that the BSS will have a packet for every epoch; the delay db depends on the difference in phase between the latest arrival point on the input side, and the transmission epoch for a channel.
Therefore, ignoring transmission and processing delays, the delay between the output port of the MG releasing packets towards the BSS, and the input port of the BSS for, say, channel b is the sum of the jitter range for that channel and the queuing delay, i.e. jb+db. This delay has two independent components. Representing the difference in phase from the optimal arrival phase, db - which can be as large as 20ms - can be minimized through Time Alignment.
The only exception occurs when the statistics of network jitter are in transition, preventing the jitter buffer adaptation. However, in such cases jitter is not stationary, the point of “latest arrival” is not well defined, and consequently the jitter buffer length is also in transition. As such the downstream BSS transmissions will be irregular anyway until the jitter buffer adapts and stabilizes.
3. Conclusion
The present document has shown that the Time Alignment effectiveness is independent of packet-network jitter effects as it addresses the delay component corresponding to a phase difference that is constant for stationary network conditions, and whose magnitude can be as large as 20ms.
4. References
[1] 
G2-080013 Time Alignment for A over IP - description - Nortel Networks - GERAN WG2 #36bis meeting (January 14-17, 2008)
[2] 
G2-080014 Benefits and Performances of Time Alignment for A over IP - Nortel Networks - GERAN WG2 #36bis meeting (January 14-17, 2008)


















































































































































































1 of 2

_1262006441.ppt




















































a

a







a

a





















a

da











Arrival timeline

Transmit timeline





Jitter









b



















db

Latest arrival

Earliest arrival









a

b

a

b

a

b

a

b

b

b

b

b

a

b









ja

jb








