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Introduction

At R2#46bis in Beijing it was agreed that a thorough analysis of the call setup delay in existing protocols and procedures was required before deciding on a solution.  At the same meeting Siemens presented [1] which highlighted the delay caused by the transmission of the RB setup messages in the UTRAN.

This document uses the information provided previously to give values in the analysis for t9 of figure 6.1.2-1 and t5 of figure 6.1.3-1

Procedure times
Table 1 is recreated from [1] and shows the calculated times for transmission of the 

Table 1: Retransmissions time with BLER = 5% and 8TBs.
	Retran
	Probability
	3.4 kbps SRB message transmission time (40 ms TTI and 160 ms retransmission time for TB)
	13.6 kbps SRB message transmission time (10 ms TTI and 160 ms retransmission time for TB)
	13.6 kbps SRB message transmission time (10 ms TTI and 100 ms retransmission time for TB)

	0
	66.34%
	320 ms
	80 ms
	80 ms

	1
	26.53%
	average: 390 ms

best case: 360 ms

worst case: 480 ms
	average: 205 ms

best case: 170 ms

worst case: 240 ms
	average: 145 ms

best case: 110 ms

worst case: 180 ms

	2
	5.93%
	average: (456 ms

best case: 400 ms

worst case: 640 ms
	average: 250 ms

best case: 180 ms

worst case: 400 ms
	average: (177 ms

best case: 120 ms

worst case: 280 ms

	3
	0.96%
	average: (520 ms

best case: 440 ms

worst case: 800 ms
	average: 311 ms

best case: 190 ms

worst case: 560 ms
	average: 215 ms

best case: 130 ms

worst case: 380 ms


From this we can see an average transmission time for the RB Setup message sent on 3.4kbps SRB of ≈ 348ms.  For the 13.6 kbps SRB we see an average of ≈ 125ms.  Although clear gains are achieved using the 13.6 kbps, there are capacity implications which may make the use of this bearer undesirable.
Since the transmission time is not the total of the time we need to consider, we also take into account the UE processing time as defined in 25.331 as 100ms [2].  
Finally, we have the transmission of the response message, the RB SETUP COMPLETE message.  With the same assumptions above, and a single TTI this will take 48ms on 3.4kbps SRB and 18ms on 13.6kbps SRB.
Table 2:   Mean RB setup times for 12.2 AMR  bearer

	
	RB SETUP
	UE Processing
	RB SETUP COMPLETE
	Total (ms)

	3.4kbps
	348
	100
	48
	496

	13.6kbps
	125
	100
	18
	243


For the PS calculation we have assumed the establishment of an I/B 64(UL)/384 (DL).  This was shown in [1] to need 9 TB for transmission of the corresponding RADIO BEARER RECONFIGURATION message.  
Table 3: Mean RB setup times for 64/384 I/B bearer
	
	RB SETUP
	UE Processing
	RB SETUP COMPLETE
	Total (ms)

	3.4kbps
	388
	100
	48
	536

	13.6kbps
	139
	100
	18
	257


Conclusion

It is proposed to capture these values in the TR as indicated in the text proposal below
References:
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Figure 6.1.2-1:  Mobile Originated CS Voice Call 

The Figure 6.1.2-1 presents the reference case for Mobile Originated voice call setup procedure.  T0 marks the instant in time when the user pushes the "send" button on the terminal. T1 is the reception of the NAS ALERTING message, when the user can hear if the call did go through, and T2 marks the time when the conversation can start. 

The reference case(s) for RRC connection setup phase and delay contributed of it (t1-T0) are analysed in section 6.1.1. 

Calculated values for the time component t9 are:

	
	RB SETUP
	UE Processing
	RB SETUP COMPLETE
	Total (ms)

	3.4kbps
	348
	100
	48
	496

	13.6kbps
	125
	100
	18
	243


FIGURE to be added
Figure 6.1.2-2: Mobile Originated CS Video Call 
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Figure 6.1.3-1:  Mobile Originated Packet Connection Setup 

The Figure 6.1.3-1 presents the reference case for the Mobile Originated packet connection setup procedure.  T0 marks the instant in time when the user activates the packet service.  T1 is the reception of the NAS ACTIVATE PDP CONTEXT message, and T2 marks the time when the physical channel is reconfigured to optimally handle the packet service.

The reference case(s) for RRC connection setup phase and delay contributed of it (t1-T0) are analysed in section 6.1.1.

Calculated values for the time component t5 are:

	
	RB SETUP
	UE Processing
	RB SETUP COMPLETE
	Total (ms)

	3.4kbps
	388
	100
	48
	536

	13.6kbps
	139
	100
	18
	257
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Creation of PDP context from SGSN to GGSN can be done at different points of time:
a) before sending RAB assignment Request
b) after getting RAB assingment response
c) in parallel to RAB establishment


CREATE PDP CONTEXT REQUEST


CREATE PDP CONTEXT RESPONSE


GGSN


ACTIVATE PDP CONTEXT ACCEPT


t4c


t4b


t4a


t4


t5


t6


PS mode selection


MEASUREMENT CONTROL (Traffic Volume)


MEASUREMENT REPORT


RADIO BEARER RECONFIGURATION


RADIO BEARER RECONFIG.  COMPLETE


t9


t10


NBAP and ALCAP procedures are not shown 


T2


t0



