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1 Introduction

The work item “Characterization of Adaptive Jitter Management Performance for VoIP Services” was approved in SA4#36 (S4-050610). The project will generate a TR that describes the algorithm and performance of the adaptive jitter management for VoIP services within UMTS. In order to test the algorithms, it is necessary to obtain traces of the jitter process of RLC frames.  Method of generating the traces depends on the specific requirement of the goal of the testing. It can aim at 

· IP core network

· PS radio network

· Both of above

For the first case, a simulator is proposed in S4-050691, where a generic IP network simulation is designed by concatenated queues of finite buffer size with IP background traffic.  For the second case we need a methodology to simulate the characteristics of the concerned radio interface. As far as HSDPA/HSUPA is concerned, there exists a test architecture proposed in the context of another work item (S4-050579).  A major issue in that project is the fact that the numerous parameters that determine the behavior of the network across all the protocol layers are in fact proprietary and can change vastly due to the temporary goal of the operation and the service target of the operators.  Fortunately,  the scope of the simulation required for the present work item is rather confined (S4-050688).  More precisely, the scope of the current work item is limited to testing the algorithm in a typical controllable environment of packet switched radio channel capable of carrying IP traffic. Hence only a subset of the architecture proposed in S4-050679 applies to the current work item. Therefore, the simulator for the current work item can be simplified based on this observation.  

In the following a simple, but still powerful, simulator is proposed [section 2] and the traces of RLC frames are generated using the proposed simulator [section 3,4].

2 Simulator

In the context of HSDPA/HSUPA air-interface the major source of the jitter lies in the HARQ and the RLC. Therefore it is appropriate to test the algorithm on a generic HARQ+RLC simulation platform. Such a simulator consists of 3 components. Together with the intended speech test, they are illustrated in the following:


Figure 1: Architecture of the Test System
Based on this architecture,  the simulator consists of  5  bi-directional entities in the following chain: 

RLC-TX  ( HARQ-TX ( PHY ( HARQ-RX ( RLC-RX

Figure 2: Simulator Components
The major simulation complexity of a UMTS lies in the physical layer. But many physical layer details are not necessarily relevant or sensitive to the upper layer performance that we are interested in, simply due to the compound statistics.  Therefore, one major simplification introduced here is for the physical layer. The fading channels as specified in S4-050689 still apply. However, link level performance curve are simplified, in which the power-delay specific details are ignored, since the jitter due to the radio interface is caused primarily by the HARQ and, in specific, by the retransmission and the power combining within the HARQ entities. This characteristic is the same for all channel types, albeit with different magnitudes.  Therefore, we deploy a generic and abstract FER performance curve for the simulation and drive the operation point by means of the power control to the target FER value. Impact by different channels can be accommodated by an offset of the set point, as it is well known that fading and mobility deteriorate the link performance in general. Also the system load can be mapped to an offset of the set point.   Such a generic link curve is shown in Figure 3: Generic link curve
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Figure 3: Generic link curve

Thus, the design of the simulator can focus on  RLC and HARQ,  which simplifies the effort significantly.  The RLC is configured UM , where  the window size  and receive timer are the two major parameters to be tuned to control the data flow, resulting in a  trade-off between the delay and the frame loss.  

By assuming that the VoIP services is time sensitive and has a high QoS in terms of the delay, scheduling can essentially neglected.  Since scheduler performance dependes on many factors, such as traffic mix, traffic amount, channel conditions, antenna configurations, cellular constellation, etc, it would be meaningless to implement any proprietary scheduler.  As proposed in S4-050579, the most reasonable assumption should be round-robin scheduler. Under this assumption, the impact of the scheduler on the jitter is simply captured by adding a time offset. 

3 Parameters

The parameters chosen for the required trace of error-delay can be categorized as fixed parameters or the variable parameters. Recalling that thousands parameters determine the behavior of a simulator, only the essential ones should be looked into. For the experiments presented here the fixed parameters relevant to the air-interfaces are chosen as following:

	HARQ Processors
	4

	HARQ Transmissions
	4

	Operation Frequency(GHz)
	1.9 

	Sample Duration (minutes)
	20

	TTI Size (ms)
	2

	Frame Size (ms)
	20

	Target (forward) Phy.BLER
	1.e-4

	Target (reverse)  Phy.BLER
	1.e-4

	Power Control
	on

	ARQ window (packets)
	16


Table 1: Fixed Parameters

By this setting of parameter, we have maximum 10 TTIs  per speech frame. Thus, 2.5 users can share the same physical channel with dedicated operation.   It is noted that channel-sharing between multiple users via a round-robin scheduler would have no impact on the jitter statistic as long as the protocol timer and the processing window size are adjusted correspondingly, i.e. multiplied by the number of users. Therefore, it suffices to consider a single user with given processing window and protocol timer. The scheduling among more users is accommodated by an offset of the zero point.  However, due to discrete nature of the involved quantities, the resulting statistic may have quantum effect depending on the divisibility between the numbers involved. Also, we point out the fact that there is a trade-off between the frame loss and the jitter boundary. Attempts made to reduce the frame loss will result in increase of the jitter boundary.   To this end, we simplify the situation by setting a fixed operation target of frame loss of 0.01.

The variable parameters are investigated to determine the proper traces to be used for the test.  The experiment results are presented in the following for the variable parameters:

	Channel Type
	PA3, VA30, VA120

	ARQ Timer
	0.05 sec, 0.10 sec


Table 2: Variable Parameters
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Table 3: Histogram for PA3

VA30-0.05




VA30-0.10
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Table 4: Histogram for VA30

VA120-0.05



VA120-0.10
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Table 5: Histogram for VA120

 In order to capture the entire delay, a constant delay value has to be added to the jitter given in the traces before they can be used for the speech test.  On behalf of practicality,  the final value should rather be set to the result of the entire delay budget minus the maximum jitter.  The entire delay budget can be set  between 200ms  and 300 ms. 
4 Traces

The traces generated are put into ASCII files in single column and double precision format, where a number “ –1” indicates a lost packet.  Traces generated using the parameters given above for PA3-0.1, VA30-0.1 and VA120-0.1 are provided below.


[image: image8.wmf]tracePA3-0.10.txt



 EMBED Package  [image: image9.wmf]hisVA30-16-0.10.txt



 EMBED Package  [image: image10.wmf]traceVA120-0.10.txt


More traces of the error-delay profile can be readily generated for different parameters by request, using the same simulator.

5 Conclusion

Adopt the methodology and use the traces for the speech test.
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_1201250128/hisVA30-16-0.10.txt
0.000000	 29810.000000	

0.003789	 0.000000	

0.007579	 37.000000	

0.011368	 0.000000	

0.015158	 0.000000	

0.018947	 0.000000	

0.022737	 0.000000	

0.026526	 0.000000	

0.030316	 1.000000	

0.034105	 0.000000	

0.037895	 37.000000	

0.041684	 0.000000	

0.045474	 0.000000	

0.049263	 0.000000	

0.053053	 0.000000	

0.056842	 0.000000	

0.060632	 0.000000	

0.064421	 0.000000	

0.068211	 0.000000	

0.072000	 37.000000	

nspace= 256

nwinds= 16

tunit= 8.000000e-003

targetf= 0.000101

targetr= 0.000101

nslots= 600000

dura(s)= 1200.000000

arqtm= 0.100000

#pkt= 29960

#er= 38

errate= 1.268358e-003
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