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1. Introduction
As an interim voice solution for E-UTRAN, CSFB was adopted for most of UTRAN and E-UTRAN operator to use UTRAN voice service infrastructure. However, CSFB (CS Fall Back) induces about 7~9 sec call setup delay in the E-UTRAN to E-UTRAN voice call setup. This is about 2~3 times longer than that of UTRAN. The successful rate of paging response decreases due to the service domain change from E-UTRAN(TA, Tracking Area) to UTRAN(LA, Location Area).
In this contribution, KT proposes a scheme and Change Request to speed up the call setup by the pre-paging procuedre in the E-UTRAN CSFB call setup procedure.
2. Background
The CSFB call setup procedure for E-UTRAN to E-UTRAN voice call is as follows:
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Figure 1 CSFB call setup procedure
 Compared with the UTRAN to UTRAN call setup procedure, additional E-UTRAN procedures to change the UE mode from E-UTRAN to UTRAN such as interval 1 and 3 is required. In addition, the delay of interval 2 increases due to the paging procedure to MME from MSC. The required delay of each interval in the lab test environment is as the following table:
Table 1 CSFB setup delay (Lab test)
	
	Interval 1
	Interval 2
	Interval 3
	Interval 4
	Total

	Delay
	0.9 sec
	3.2 sec
	1.3 sec
	1.9 sec
	7.3 sec


where, we used the paging DRX cycle of 1.28 sec and CSFB with SI (System Information) tunnelling scheme to enhance the redirection time from E-UTRAN to UTRAN.
The call setup delay for various voice call scenario is as follows:
Table 2 Call setup delay according to call scenarios (Lab test)
	Mobile to Mobile
	Mobile to Land

	E-UTRAN to
E-UTRAN
	E-UTRAN to UTRAN
	UTRAN to
UTRAN
	E-UTRAN to Land
	UTRAN to Land

	7.3 sec
	4.1 sec
	3.2 sec
	3.3 sec
	1.8 sec


The call setup delay of E-UTRAN to E-UTRAN is more than 2 times of UTRAN to UTRAN call setup delay. Figure 1 shows the success rate of voice call setup and the delay of various call scenarios in the field.
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Figure 2 CSFB call setup procedure
The call setup delay in the field test is increased by a couple of seconds compared with the lab test result due to the operator environments such as TA(tracking area) and LA(Location) area mismatch in the LA boundary area, and multiple SI transmission. The success rate of call setup is 2~3% lower than that of the UTRAN system and the call setup delay. This will induces a serious VoC or customer inconvenience and we need a standardization to resolve this problem.
3. Proposal
The proposed pre-paging procedure for CSFB is as follows:
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To apply pre-paging in the intial call setup procedure in E-UTRAN, we need an additional parameter in TS 24.301 and TS 29.118. In the Extended service request message, we add the called party BCD number to trigger the pre-paging in E-UTRAN domain. Based on this information, MME originates the pre-paging request to the MSC. After that, it follows the conventional pre-paging procudre between MSC and HLR. To page a UE in the E-UTRAN, we propose a new parameter of called party BCD number in the SGsAP-SERVICE-REQUEST from MSC to MME.
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<TS 24.301>

8.2.15    Extended service request

8.2.15.1          Message definition
This message is sent by the UE to the network to initiate a CS fallback call or respond to a mobile terminated CS fallback request from the network. See table 8.2.15.1.

Message type:   EXTENDED SERVICE REQUEST

Significance:                       dual

Direction:                                               UE to network

Table 8.2.15.1: EXTENDED SERVICE REQUEST message content
	 
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2
	 

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2
	 

	
	Extended service request message identity
	Message type

9.8
	M
	V
	1
	 

	
	Service type
	Service type

9.9.3.27
	M
	V
	1/2
	 

	
	NAS key set identifier
	NAS key set identifier

9.9.3.21
	M
	V
	1/2
	 

	
	M-TMSI
	Mobile identity

9.9.2.3
	M
	LV
	6
	 

	B-
	CSFB response
	CSFB response

9.9.3.5
	C
	TV
	1
	 

	57
	EPS bearer context status
	EPS bearer context status

9.9.2.1
	O
	TLV
	4
	 

	?
	Called party BCD number
	Called party BCD num.
10.5.4.7 in 24.008
	O
	TLV
	3-43
	 

	
	
	
	
	
	
	
	
	
	
	
	
	


<TS 29.118>
8.17      SGsAP-SERVICE-REQUEST message
8.17.1    Message definition

This message is sent from the MME to the VLR as a response to a previously received SGsAP-PAGING-REQUEST message to indicate the existence of a NAS signalling connection between the UE and the MME or to indicate to the VLR that the NAS signalling connection has been established after the paging procedure for SMS. Table 8.17.1 shows the content of the SGsAP-SERVICE-REQUEST message.

Table 8.17.1: SGsAP-SERVICE-REQUEST message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.1
	M
	V
	1

	IMSI
	IMSI
9.4.6
	M
	TLV
	6-10

	Service indicator
	Service indicator
9.4.17
	M
	TLV
	3

	IMEISV
	IMEISV
9.4.5
	O
	TLV
	10

	UE Time Zone
	UE Time Zone
9.4.21b
	O
	TLV
	3

	Mobile Station Classmark 2
	Mobile Station Classmark 2
9.4.14a
	O
	TLV
	5

	TAI
	Tracking Area Identity
9.4.21a
	O
	TLV
	7

	E-CGI
	E-UTRAN Cell Global Identity
9.4.3a
	O
	TLV
	9

	UE EMM Mode
	UE EMM mode
9.4.21c
	O
	TLV
	3

	Called party BCD number
	Called party BCD num.
10.5.4.7 in 24.008
	O
	TLV
	3-43
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