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1. Introduction

The simulated transmission system to be used by the test plan [1] includes the following chain of communication components:

1. Tx-Mobile, 

2. Tx-UMTS

3. CoreNetwork

4. Rx-UMTS

5. RxMobile

Having agreed that the data provided by RAN1 suffice to represent the HSPA effect on the uplink (tx-UMTS) and the downlink (rx-UMTS),  we still need to know the delay caused by the other three components: Tx-Mobile, CoreNetwork,  Rx-Mobile. For this purpose,  we  introduce  the notion “fixed delay”

2. Definition of the Fixed Delay

In order to simulate the real operation of an HSPA, while still having control over the range of parameters such that the test results are statistically useful,   we decompose the delay into a constant and a variable.  For instance, the delay traces provided by RAN1 can be post-processed to strip off the mean value. The new delay file contains a random variable with zero mean.  Thus, the actual delay can be constructed by adding the mean value to the random variable, i.e.

Delay=Fixed Delay+ (zero-mean) Jitter

Physically, here we are interested at first in the time required for the speech to travel from the speaker’s mouth to the listener’s, when there is no jitter present in the transmission system. Hence, this is the fixed delay  and will not change during the conversation.  Thus, it accounts for the delay caused by  tx-Mobile, core network and rx-Mobile for a static channel.

3.  End-to-End RTP Delay

In S4-060232 the end-to-end RTP delay is investigated by an experiment, where field trials were conducted with the following setup:

· Single-user latency tests with Windows-based Ping application 

· Ping payload was set to 32 

· >600 pings for stationary and continuously for mobility scenarios

· Measurements were performed for stationary and mobility scenarios 

· HSDPA scheduler was set to Round Robin

In the experiment,  the RTP delay accounts for 

· the processing in the UEs (encoding and decoding), 

· the processing in the different components, NodeB, RNC, SGSN, GGSN 

· the air-link transmission time (HSDPA and HSUPA), 

· core network delay, and 

· the scheduler delay for HSDPA.

The contribution conclude with

“

	
	Average delay (ms)
	Median delay (ms)

	Ping Latency (32 Bytes)
	100
	70


Table 1: Statistics for ping latency observed in a field trial.

The values in Table 1 correlate closely with the end-to-end delay budget suggested in [2], where a maximum value of 84ms (excluding scheduling and HARQ delay) is suggested as the end-to-end delay.

Conclusion

Assuming a heavily loaded scenario, adopt a value of 100-150 ms as the value of fixed delay to be added to the jitter trace obtained from RAN.
“

The quantity investigated here is a part of our fixed delay, it counts the fixed delay between RTP transmitter and RTP receiver. The missing piece is then the fixed delay component caused by the mobiles.

4.  Speech Processing Delay

Encode:

· Packetizing Delay:20 ms

· Lookahead Delay: 5 ms

· Algorithmic Delay:10 ms

Decode:

· Decoding Delay: 5 ms.

· Playback Delay: 20 ms

Total:    20+5+10+5+20= 60 ms  

6. Range of Reasonable Fixed Delay

It remains to add the average IP network delay due to transmission  and routing: 

30~50  ms.

In conclusion, we have the range of a realistic fixed delay values being roughly the interval given by 

100+50+30=180 ms      and       170+60+50=280 ms

Due to cost reason,  the conversational subjective test [1] plans to test only one value for the fixed delay. Since the test targets at the HSPA impact on the performance of AMR-NB/AMR-WB in the conversation, it is reasonable to choose the fixed delay such that those impacts could possibly be tested.   Hence we consider 240 ms as the fixed delay.

7. Recommendation

Adopt     240 ms    as the fixed delay to be used for the test.
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