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Introduction

The AAL2 delay across the Iu and Iub was investigated to produce more accurate estimates of the TN1 delay.  These simulations use only real time sources.

Play-out buffering is also required for real-time services.  Therefore, this document also proposes the additional delay caused by play-out buffering for these real-time services.

Traffic Characteristics


Source 1
Source 2
Source 4

Average Bit Rate
32kbit/s Data 
64kbit/s Data
384kbit/s Data

Sources re-phased every:
NegExp 4 secs
NegExp 4 secs
NegExp 4 secs

Packet Period
10 msecs
10 msecs
10 msecs

Packet Size
40 bytes
80 bytes
480 bytes

AAL2 Results

The AAL2 packetisation delay of a 2.048 Mbit/s transmission link filled with homogeneous 32, 64 and 384 kbit/s sources are shown below.
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Figure 1: AAL2 packetisation delay over the Iub.

The above graph represents the delay across the Iub interface using a set of CBR sources.  Examining the 1e-5 quantile it can be judged that the delay lies between 8 to 9 milli-seconds for the three sources tested.  These values are approximate as greater accuracy would require much longer simulation times.  It is assumed that results within 1 milli-second are accurate enough for this moment in time.

The AAL2 packetisation delay of a 155.52 Mbit/s transmission link filled with homogeneous 32, 64 and 384 kbit/s sources are shown below. This simulation represents an Iu interface.
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Figure 1: AAL2 packetisation delay over the Iu

The delays produced by the Iu simulator gave results that lay within 1 milli-second.  Therefore it is safe to assume values of 0.5 milli-seconds for this interface.

Play-out Buffer results

Simulations were done using Poissonian sources of different bit rates to determine the size to a play-out buffer.  The following graph, (which is already included in "Delay Budget within the Access Stratum") can be used to draw the conclusion for the play-out buffer for larger bit rate sources.
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Figure 3: AAL2 play-out queueing delay.

Play-out queueing delay is a part of the end-system functionality to remove the variation in delay for and asynchronous network. Therefore, this delay is only experienced at the terminating edge of the network. 

Proposal

Therefore in Tdoc TSG-R3-000571 it is proposed to improve the delay for Iub TN1, Iu TN1 and the play-out delay estimate from:

Service (kbit/s)
12.2 AMR
32
64
384
Source/Reference

TN1 – Iub
7





TN1 – Iu
2





U1
<14
0
0
0


to the following values:

Service (kbit/s)
12.2 AMR
32
64
384
Source/Reference

TN1 – Iub
7
8
8
8


TN1 – Iu
1.5
0.5
0.5
0.5
R3-001046.doc

U1
20
10
6
1
R3-001046.doc

In addition, it is proposed to remove the delay U1 from the SRNC on the Branch T2, as the Play-out buffer in the DRNC will absorb the end-to-end network delay variation.













_1016642920.doc


0.01







0.1







1







10







100







1000







0.01







0.1







1







10







100







CBR Connection Bandwidth in







 Mbit







/s







Delay in







 milli







-Seconds







Delay in Play-Out Queue
























