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1 Introduction
At RAN2#42 we saw contributions on the improvement to call setup time through RB pre-defined/default configurations. This document examines the overall call-set-up procedure performance in order to analyse the potential benefits which can be achieved through these procedures. The second part will present results of timing analysis and gains with respect to L2/L3 signalling if optimisation is adopted.  For this purpose some commonly used radio bearers were selected for which some signalling overhead in RB setup message was analysed.
2 Analysis

2.1 General
Figure 1 presents timing for mobile originated call setup in CS domain.
The timing is based upon R99 network entities and procedures and is highly dependent on UE and network implementation, network topology and configuration. 
The grey part of the diagram denotes signalling protocols and messages which are out of scope of RAN WG2.  NAS messages which can have considerable sizes are encapsulated in RRC uplink/downlink direct transfer messages and sent over Uu interface using relatively slow SRB. These messages are in the main part common between GERAN and UTRAN due to the re-use of CN functionality and it is not believed that much optimisation can be gained without significant changes to NAS procedures.
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Figure 1 MO call setup time in CS domain
 For overall call setup time RRC connection establishment and RB setup procedures are the RAN procedures which contribute to the observed delay. RRC connection establishment is excluded from this analysis because predefined configurations were introduced in Rel-5 specifications to reduce its size.

Radio bearer setup procedure can delay call setup procedure as indicated in Figure 1 by between 320 and 1000 mS. Some of this delay is caused by transmission time over air interface since RB setup message can have significant sizes.  Additional delays are introduced by physical layer synchronisation procedures if applied. Some can be caused by activation time if included in the message itself and UE processing time. The following chapter presents possible gains in transmission time if message sizes are reduced. 
2.2 Estimated gains

The following table summarizes results obtained from analysis of RRC messages used to set up selected radio bearers.  The message size reflects RRC PDU size with common configurations. Time required to transmit these messages over the air interface is calculated based on assumption that 3.4 kbps SRB is used and RLC UM mode is employed. 
	Number
	Radio Bearer
	RRC message
size “RB setup”

[ Bytes]


	# TBs
	SRB 3.4 kbps 

(RLC-UM, TBS size = 1TB = 136 )
Transmission Time [mS]

	1
	CS AMR 12.2
	113
	7
	280

	2
	CS AMR 12.2 + PS 0/0
	135
	8
	320

	3
	CS AMR 12.2 + PS 8/8
	149
	9
	360

	4
	PS 64/64
	80
	5
	200

	5
	PS 64/384
	137
	9
	360

	6
	TrCH Reconfiguration

PS 64/384
	106
	7
	280


Table 1 Timing analysis results for commonly used RB setup messages
A number of IEs which contain semi static information can be predefined. We predefined transport channel IEs in RB setup message in a similar manner as in RRC connection setup message. Table 2 presents sizes of optimised RRC messages along with time which is required to transmit them over 3.4 kbps SRB.  


Other potential candidates for RB Setup optimisation include RB parameters.
	Number
	Radio Bearer
	message size reduction

[%]   
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	# TBs
	SRB 3.4 kbps

(RLC-UM, TBS size = 1TB = 136 )


	
	
	
	
	Transmission Time

[mS]
	gain in time

[ %]
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	1
	CS AMR 12.2
	60.2 %
	3
	120
	57.1 %

	2
	CS AMR 12.2 + PS 0/0
	57.8 %
	4
	160
	50.0 %

	3
	CS AMR 12.2 + PS 8/8
	61.7 %
	4
	160
	55.6 %

	4
	PS 64/64
	56.2 %
	3
	120
	40.0 %

	5
	PS 64/384
	74.4 %
	3
	120
	66.7 %

	6
	TrCH Reconfiguration

PS 64/384
	77.3 %
	2
	80
	71.4 %


Table 2 Timing analysis results for optimised RB setup messages
3 Conclusion
The analysis shows that by predefining transport channel IEs gain in terms of message size varies from 56 % to 77% for selected radio bearers. This can speed up the set-up time. Further size reduction can be achieved if additional IEs are predefined e.g. radio bearer IEs. Reduction of message sizes will be beneficial as well if RLC-AM mode is used since the number of possible retransmission attempts due to reception errors will be reduced.  
 For overall time for radio bearer setup procedure several further factors play an important role. Some of them are out of scope WG2 e.g. physical layer synchronisation procedure, some of them can be improved by tuning of network performance e.g. activation time.  
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