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1 Introduction

In TS 23.107 trasfer delay for UMTS bearer service is defined as the time between a request for an SDU and its delivery.

The aim of this contribution is to clarify and start discussion for defining differentiated types of conversational class applications. This contribution deals circuit switched voice call in particular.

2 Discussion

Figure 3 and 4 in the annex of this contribution show that :

End-to-end oneway delay more than 200ms cause significant and increasing impairment to user satisfactions.

These results are almost similar to the analysis in S2-010872 (by Nortel).

TS 23.107 defines value ranges of attributes including transfer delay in section 6.5. It doesn’t mention whether these values include delays owing to codec. 

According to section 6.1 (see below) the scopes of UMTS and radio access Bearer Service are defined to be from MT, without TE/MT bearer. As the codec function is contained within TEs, thus it is supposed that transfer delay values in section 6.5 don’t include delays owing to codec. 

The codec delays of visual images might be significantly greater than that of audio; Calls with visual images should be less severe in delay aspects. To study requirements practically it might be effective to differentiate application types in the conversation class.

This contribution handles cs voice application in particular; in this case it is estimated that codec delay for speech, cs Local TE/MT Bearer and External Bearer are at least expected to be 50ms. Thus it is required that UMTS Bearer Service should take less than 150ms in order to keep End-to-end delay less than 200ms.

Besides, delay values in section 6.5 would not be performed with the link of satellite channel communication. It might be neeeded to mention this. 

3 Proposal

DoCoMo would state that:


1. Value ranges of transfer delay should be difined separately for the application types e.g. voice, video, et al.

2. UMTS Bearer delay for conversational class cs voice applications excluding codec delay should be less than 150 ms, with the exception of satellite channel communication.
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Annex

ITU-T recommendation G.107 defines Transmission Rating Factor R as follows:
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Figure 2: R Expression

It also defines the relation between R and User satisfactions as follows:

	R-value 

(lower limit)
	User satisfaction

	90
	Very satisfied

	80
	Satisfied

	70
	Some users dissatisfied

	60
	Many users dissatisfied

	50
	Nearly all users dissatisfied


Table 1: Relations between R and User satisfaction

With DoCoMo estimation, Relations between Idd and one way delay Ta are as follows: 



Figure 3: Relations between delay and Idd






Figure 4: Relations between delay and R
The Parameter values used for this estimation are as follows:

	Parameter
	Value
	Note

	SLR
	8
	From TS26.131

	RLR
	2
	From TS26.131

	STMR
	18
	From TS26.131

	LSTR
	21
	LSTR=SMTR+Ds(Dr)

	Ds
	3
	Default

	Dr
	3
	Default

	TELR
	65
	Default

	WEPL
	110
	Default

	T 
	0
	Default

	Tr
	0
	Default

	Ta
	
	Variable for the estimation

	qdu
	1
	Default

	Ie
	3
	From G.107 Table １

	Nc
	-70
	Default

	Nfor
	-64
	Default

	Ps
	55
	Common value of noise

	Pr
	55
	Common value of noise

	A
	10
	Mobile environment （from G.107 Table 2）


They are treated as ideal values excluding delay, thus R might be worse according to its environment.








































Figure 1: QoS Architecture





	Id = Idte + Idle + Idd


	Idte: impairment due to Talker Echo


	Idle: impairment due to Listener Echo


	Idd: impairment due to too-long 


absolute delay
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	R = Ro - Is - Id - Ie - A


	Ro: basic signal to noise ratio


	Is: simultaneous impairment factor


	Id: delay impairment factor


	Ie: equipment impairment factor


	A: expectation factor
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