6.6
Voice Setup Success Rate (VSSR)
6.6.1
Description and Title
Voice Setup Success Rate measures the succeeded voice call connections after call attempts initiated by user. Success is defined differently based on the measurement point.
Depending on the application of VSSR measurement, voice setup success can have different definitions. Two options are provided in this document:
Option A: When MO side successfully received the feedback from MT side (Ringing, call answered, etc.), the call attempt is considered to be successful. This definition focuses on the perception of end user. 
Option B: When the bearer service of MO / MT side is successfully setup, the MO / MT call attempt is considered to be successful. This definition focuses on the network resource availability. 
VSSR option A and option B are different KPIs, have different meanings and different values. In this document, they are referred by different notations: VSSR (Option A) and VSSR (Option B).
6.6.2
Purpose
Voice Setup Success Rate measures the accessibility of voice calls which includes mobile originated and mobile terminated CS (circuit-switched) for 2G and/or 3G and VoLTE for 4G.  This rate is for ALL voice calls, and includes mobile originated and terminated calls. The purpose is to compare success rate measurements by at least one element on a daily basis accumulated monthly.  
6.6.3
Applicable Product Categories
The measurement applies to product category 9.2 as defined in the Measurement Applicability Table (Normalization Units), Appendix A, Table A-2.
6.6.4
Detailed Description
a) Terminology
1.  AMR: Adaptive Multi Rate
2.  CN: Core Network
3.  CS: Circuit Switched
4.  eNB: eNodeB
5.  IMS: IP Multimedia Subsystem
6.  KPI: Key Performance Index
7.  MME: Mobility Management Entity
8.  MO: Mobile Originate
9.  MSC: Mobile Switching Centre
10.  MT: Mobile Terminate
11.  Op: Option

12.  P-CSCF: Proxy-Call Session Control Function
13.  RAB: Radio Access Bearer
14.  RANAP: Radio Access Network Application Part 
15.  RNC: Radio Network Controller
16.  RRC: Radio Resource Control
17.  SIP: Session Initiation Protocol
18.  SSR: Setup Success Rate
19.  TCATT: # of Total Call ATTempts
20.  TSFAL: # of Total Setup FAiLed calls
21.  TSSUC: # of Total Setup SUCceeded calls
22.  UE: User Equipment
23.  VoLTE: Voice over LTE
24.  VSSR: Voice Setup Success Rate
25. 4G-SIP-VSSR:  Voice Setup Success Rate formula for all SIP invites and first responses then becomes: (C1+C2) / C3 (when counted for all INVITE transactions ends up as a network end-to-end measure as measured by UE, P-CSCF or Network Probe)
b) Counting Rules
· C1:  First 180 Ringing or 200 OK whichever comes first corresponding with INVITE dialog is considered success. Note: Multiple 180s on same call should not be counted, e.g. multiple 180s due to missing PRACK.

· C2:  4xx/5xx/6xx from list below received without prior provisional response for INVITE is also considered success

400 Bad Request

404 Not Found 

486 Busy Here

501 - Not Implemented

505 - Version Not Supported

513 - Message Too Large

603 - Decline

604 - Does Not Exist Anywhere

606 – Not Acceptable

· C3:  Count of INVITES starting a dialog, either sent (e.g. by originating UE) or received depending on measurement point.  Note that retransmitted INVITES should not be counted. 

· For example, if using external protocol sniffer (network probe), then it would have to skip counting retransmissions
· Call-ID can be used to exclude repeated INVITEs. 

· Description of Call-ID from IETF RFC3261:  Call-ID contains a globally unique identifier for this call, generated by the combination of a random string and the softphone’s host name or IP address.  The combination of the “To” tag, “From” tag, and Call-ID completely defines a peer-to-peer SIP relationship between Alice and Bob and is referred to as a dialog.
· Additional Success Cases mentioned below.
The following cases shall be excluded from setup failures or counted as successful setups (these failure causes maybe not be visible for some measurement points):
26.  Call failed due to wrong number, illegal number or incompatible number
27.  Call failed due to service provider prohibits providing services
28.  The called party is busy and rejects the call, or is busy and does not reject the call 

29.   The called party is powered off or not in service
30.  Call released by peer network (not in service provider’s control) with normal reason
Take 3G VSSR @ MSC as example, the cases above can be measured based on different CS RAB release causes (defined in 3GPP 24.008 10.5.4.11):
	Item
	Description
	Metrics for 3G VSSR @ MSC

	1
	Call failed due to wrong number, illegal number or incompatible number
	# of CS RAB released with cause code 1: Unassigned (unallocated) number & 22: Number changed & 28: Invalid number format (incomplete number)

	2
	Call failed due to service provider prohibits providing services
	# of CS RAB released with cause code 8: Operator determined barring

	3
	The called party is busy and rejects the call or is busy and did not reject the call
	# of CS RAB released with cause code 21 Call Rejected, cause code 17 User busy

	4
	The called party is powered off or not in service
	# of CS RAB released with cause code 27: Destination out of order

	5
	Call released by peer network (not in service provider’s control) with normal reason
	No fixed metrics, implementation dependent


Additional Success Examples for Map Operation Errors
Call barred, cause 21: Call Rejected

Closed user group rejected, cause 29: Facility Rejected

Data missing, cause 38: Network Out of Order
Facility Not Supported, cause 69: Requested Facility Not Implemented

Forwarding Violations, cause 21: Call Rejected
Illegal Mobile Station, cause 21: Call Rejected
c) Calculations and Formulas
Measurement is done at the RNC (Radio Network Controller) level (3G), or eNB level (4G) to allow aggregation from Cells, Sites (Node), Clusters, Markets, or nationally.  Additionally, this could be measured by the Network Probe per RNC or eNB. 

VSSR (Voice Setup Success Rate) 
= TSSUC / TCATT 
= 1 – (TSFAL / TCATT)
Remark: 
Both definitions can be used in VSSR calculation, depending on which measurements are available.
Table 6.6‑1
VSSR Notation

	Identifier
	Definition

	E-RABQCI1
	· E-UTRAN Radio Access Bearers for QoS Class Identifier (QCI)1 services

	RABAMR
	Radio Access Bearers for Adaptive Multi-Rate  (AMR) calls

	RRCCS
	Radio Resource Control for Conversational  class Services

	TCATT
	Total Call ATTempts: Total number of attempts calls in the reporting period

	TSSUC
	Total Setup SUCceeded calls: Total number of succeeded calls in the reporting period


Table 6.6‑2
VDCR Measurement Identifiers and Formulas

	Identifier
	Title
	Formula

	VSSR2G
	Voice Setup Success Rate – 2G
	Will be considered upon request

	MO VSSR (Option A) @3GUE
	Voice Setup Success Rate – 3G UE (Option A)
	MO TSSUCOpA@3GUE / TCATTOpA@3GUE

	TSSUCOpA@3GUE
	Total Setup SUCceeded calls in the reporting period - 3G UE (Option A)
	Count of calls receipt / sending Layer 3 message ALERTING or CONNECT or CONNECT ACK

	TCATTOpA@3GUE
	Total Call ATTempts calls in the reporting period - 3G UE (Option A) 
	Count of “AT Dial command” (for test mobiles) or # of CM Service requests sent by UE (for mobile applications)

	VSSR (Option B) @3GUE
	Voice Setup Success Rate – 3G UE(Option B)
	TSSUCOpB@3GUE / TCATTOpB@3GUE

	TSSUCOpB@3GUE
	Total Setup SUCceeded calls in the reporting period - 3G UE (Option B)
	Count of calls sending “RB Setup Complete” after receiving “RB Setup” with voice service

	TCATTOpB@3GUE
	Total Call ATTempts calls in the reporting period - 3G UE (Option B)
	Count of “AT Dial command” (for test mobiles) or # of CM Service requests sent by UE (for mobile applications)

	VSSR (Option B) @ RNC
	Voice Setup Success Rate – 3G RNC
	RRCCS SSR * RABAMR SSR

	RRCCS SSR
	RRCCS Setup Success Rate
	RRCCS SSR = # of Total Succeeded RRC Connections / # of Total RRC Setup Attempts
= # of RRC CONN SETUP COMP / # of RRC CONN REQ
Counting rules:
1) Only RRC CONNECTION REQUEST with establishment cause (refer to 3GPP TS25.331 10.3.3.11) “Originating Conversational Call” and “Terminating Conversational Call” and “Emergency Call” to be counted. RRC CONNECTION SETUP COMPLETE will count the successfully established RRC connections, which used the above listed establishment causes in the RRC Connection Request.   NOTE:  The RRC CONNECTION REQUEST cause in some cases, will not accurately identify a CS call attempt, and the mobiles might use a different cause, e.g. “other” (which can be used for voice or data).

2) The RRC CONN REQ repetition by UE shall not be counted.

	RABAMR SSR
	RABAMR Setup Success Rate
	RABAMR SSR
= # of Total Succeeded RABAMR assignments / # of Total RABAMR assignmentrequests (note 4*)
= (# of RABAMR ASSIGN RESP SETUP SUCCESS + # of RABAMR successfully redirected to other system) / (# of RABAMR SETUP ATTEMPT)

Counting rules:
1) Only RAB of AMR all rates for voice service shall be counted. (RAB with “Traffic Class = conversation” and “Source Statistics Descriptor = speech” (refer to 3GPP TS 25.413) shall be counted)

2) # of RABAMR SETUP ATTEMPT does not include the attempts cancelled by the CN.

3)  “# of RAB successfully redirected to other system” shall be counted as successful RAB assignment as shown above.
(4*) NOTE “# of RABAMR SETUP ATTEMPT” and “# of RABAMR ASSIGN RESP SETUP SUCCESS” is not a sole count of RABAssignmentRequest / RABAssignmentResponse RANAP protocol messages, Alternative counters can be also used.

	3G MO VSSR (Option A) @ MSC
	MO Voice Setup Success Rate as measured by MSC (3G) (Option A)
	MO TSSUC3GOpA @MSC / TCATT3GOpA @MSC

	MO TSSUC3GOpA @MSC
	MO Total Setup SUCceeded calls in the reporting period – MSC (3G) (Option A)
	Count of Total ALERTING message or successful RAB Assignment (only for MO call)

	TCATT3GOpA @MSC
	MO Total Call ATTempts calls in the reporting period – MSC (3G) (Option A)
	Count of Total CM Service Request with service type “Mobile originating call establishment” and “Emergency call establishment”

	3G MO VSSR (Option B) @ MSC
	MO Voice Setup Success Rate as measured by MSC (3G) (Option B)
	TSSUC3GOpB @MSC / TCATT3GOpB @MSC

	MO TSSUC3GOpB @MSC
	MO Total Setup SUCceeded calls in the reporting period – MSC (3G) (Option B)
	Count of Total RAB ASSIGNMENT COMPLETE successful after the optional TMSI reallocation, ciphering and authentication have completed successfully

	TCATT3GOpB @MSC
	MO Total Call ATTempts calls in the reporting period – MSC (3G) (Option B)
	Count of SETUP REQUEST from originating user received + SETUP message sent to called user.  Subtract those calls that didn’t receive unsupported service/unsubscribed service or timeout of no response to setup message or A party abandon or B party busy or timeout from RAB assignment or TMSI reallocation or encountered radio link failure

	MO VSSR (Option A) @ Iu-CS
	MO Voice Setup Success Rate as measured by the Network Probe @ Iu-CS (3G) (Option A)
	MO TSSUC3GOpA@Iu-CS / MO TCATT3GOpA@Iu-CS

	MO TSSUC3GOpA@Iu-CS
	MO Total Setup SUCceeded calls in the reporting period - Network Probe @ Iu-CS (3G) (Option A)
	Count of Total Alerting Receptions

Counting rules:

1) Only the Alerting Receptions for the originating call shall be counted


	MO TCATT3GOpA@Iu-CS
	MO Total Call ATTempts calls in the reporting period - Network Probe @ Iu-CS (3G) (Option A)
	Count of Total MO CM Service Requests

Counting rules:

1) Only CM Service Request with Service Type “Mobile originating call establishment” and “Emergency call establishment”  shall be counted

	MO VSSR (Option B) @ Iu-CS
	MO Voice Setup Success Rate as measured by the Network Probe @ Iu-CS (3G) (Option B)
	TSSUC3GOpB@Iu-CS / TCATT3GOpB@Iu-CS

	MO TSSUC3GOpB@Iu-CS
	MO Total Setup SUCceeded calls in the reporting period - Network Probe @ Iu-CS (3G) (Option B)
	Count of RAB assignment complete successful 

	MO TCATT3GOpB@Iu-CS
	MO Total Call ATTempts calls in the reporting period - Network Probe @ Iu-CS (3G) (Option B)
	Count of RAB setup requests

	MO VSSR (Option A) @4GUE 
	Voice Setup Success Rate – 4G UE (Option A)
	TSSUCOpA@4GUE / TCATTOpA@4GUE

	TSSUCOpA@4GUE
	Total Setup SUCceeded calls in the reporting period - 4G UE (Option A)
	Count of calls receipt / sending SIP INVITE message with response code “180 Ringing” or “SIP 200 OK” or (C1+C2)
Counting rules:
1) Only the first INVITE shall be counted to start the session

2) Only the first SIP 180 Ringing in one session shall be counted
3) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 


	TCATTOpA@4GUE
	Total Call ATTempts calls in the reporting period - 4G UE (Option A) 
	Count of  “AT Dial command” (for test mobiles) or # of SIP INVITE sent by UE (for mobile applications) or C3

	MO VSSR (Option B) @4GUE
	Voice Setup Success Rate – 4G UE (Option B)
	TSSUCOpB@UE / TCATTOpB@UE

	TSSUCOpB@4GUE
	Total Setup SUCceeded calls in the reporting period - 4G UE (Option B)
	Count of calls sending “RRC Connection Reconfiguration Complete” for E-RAB with QCI = 1 (for further study: how to get the type of E-RAB be setup)

	TCATTOpB@4GUE
	Total Call ATTempts calls in the reporting period - 4G UE (Option B) 
	Count of “AT Dial command” (for test mobiles) or # of SIP INVITE sent by UE (for mobile applications)


	VSSR (Option B) @ eNB
	Voice Setup Success Rate – 4G eNodeB (Option B)
	RRC SSR * E-RABQCI1 SSR

	RRC SSR
	RRC Setup Success Rate
	RRC SSR

= # of Total Succeeded RRC Connections / # of Total RRC Setup Attempts
= # of RRC CONN SETUP COMP / # of RRC CONN REQ
Counting rules:
1) # of Total Succeeded RRC Connections is pegged when RRC CONN SETUP COMP message is received by eNB. 

2) The RRC CONN REQ resend by UE shall not be pegged

	E-RABQCI1 SSR
	E-RABQCI1 Setup Success Rate
	E-RABQCI1 SSR
= # of Total Succeeded E-RABQCI1 establishments / # of Total E-RABQCI1 establishment attempts 

= (# of corresponding S1AP INITIAL CONTEXT SETUP RESPONSE containing QCI1 E-RAB
+
# of corresponding E-RAB SETUP RESPONSE containing QCI1 E-RAB
) / 
(# of initial ERAB estab requests received from the MME i.e.
# of S1AP INITIAL CONTEXT SETUP REQUEST containing QCI1 E-RAB 
+
 # of additional E-RAB establishment requests i.e., # E-RABQCI1  SETUP REQUEST is received from MME 
- 
# of handover to other eNB during E-RABQCI1  setup (\\if supported\\))
Counting rules:
1) Only INITIAL CONTEXT SETUP REQUEST message / E-RAB SETUP REQUEST message containing QCI = 1 E-RAB and corresponding INITIAL CONTEXT SETUP RESPONSE / E-RAB SETUP RESPONSE shall be counted
3GPP allows HO to interrupt the E-RAB Setup, but the price to pay is to reject the ERAB Setup. For this reason, if this optional procedure is supported (rare) and if a handover becomes necessary during E-RAB Setup, the eNB may interrupt the ongoing E-RAB Setup procedure (refer to 3GPP TS36.413 8.2.1.2). MME will try to setup E-RAB in another eNB (refer to 3GPP TS23.401 5.5.1.1.1). So “# of E-RABQCI1 SETUP REQUEST Interactions with Handover procedure” shall be subtracted from E-RAB establishment attempts as shown in the formula above

	VSSR4GEMME
	Voice Setup Success Rate – 4G MME
	MME doesn’t have visibility of voice setup success or failure events, so MME is not a suitable measurement point of VSSR

	MO VSSR (Option A) @ P-CSCF
	MO Voice Setup Success Rate as measured by the P-CSCF (4G)
	MO TSSUC4GOpA @P-CSCF / MO TCATT4GOpA @P-CSCF

	MO TSSUC4GOpA @P-CSCF
	Total Setup SUCceeded calls in the reporting period - 4G  P-CSCF (Option A)
	Count of corresponding SIP 180 Ringing or SIP 200 sent to UE

	MO TCATT4GOpA @P-CSCF
	Total Call ATTempts calls in the reporting period - 4G P-CSCF (Option A) 
	Count of SIP INVITE received from UE
or (C1+C2)/C3

Counting rules:
1) Only the first INVITE shall be counted to start the session

2) Only the first SIP 180 Ringing in one session shall be counted

3) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 

	MO VSSR (Option A) @ Network Probe at S1-U or Mw

	Voice Setup Success Rate as measured by 4G Network Probe @ S1-U / Network Probe @ Mw (4G) (Option A)   
	TSSUC4GOpA @ S1-U or Mw / TSATT4GOpA @ S1-U or Mw
Remark:    

When encryption is applied, SIP message will not be visible to Network Probe @ S1-U. In this case, network probe @ Mw is an alternative option to measure VSSR

	TSSUC4GOpA @ S1-U or Mw
	Total Setup SUCceeded calls in the reporting period - 4G Network Probe @ S1-U / Network Probe @ Mw (4G) (Option A)   
	Count of corresponding SIP 180 ringing or SIP 200 OK sent to UE

	TSATT4GOpA @ S1-U or Mw
	Total Call ATTempts calls in the reporting period - 4G Network Probe @ S1-U / Network Probe @ Mw (4G) (Option A)   
	Count of SIP INVITE received from UE or (C1+C2)/C3

Counting rules: 

1) Only the first INVITE shall be counted to start the session

2) Only the first SIP 180 Ringing in one session shall be counted

3) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 


d) Reported data and format
· Monthly data shall be reported per the frequency and method noted in Sections 3.5.2 and 4.2.2 of the TL 9000 Measurement Handbook

· The VSSR measurement shall be reported for each month and each product category with data elements, or equivalent as defined by the TL 9000 Administrator.

6.6.5
Sources of Data

a) Service Providers that has access to wireless infrastructure
b) Data can be from UE, RNC (3G), eNB (4G), MME (4G), Network Probe @ Iu-CS (3G), Network Probe @ S1-U, or P-CSCF
6.6.6
Example of Voice Setup Success Rate as measured by the User Equipment e.g. Test Mobiles or Mobile Application (3G & 4G) 
The formula of VSSR measured at UE:
MO VSSR (Option A) @ UE 
= MO TSSUCOpA@UE / TCATTOpA@UE 
i)  For 3G 
MO TSSUC3GOpA@UE: # of calls receipt / sending Layer 3 message ALERTING or CONNECT or CONNECT ACK
TCATT3GOpA@UE:  # of “AT Dial command” (for test mobiles) or # of CM Service requests sent by UE (for mobile applications)
ii) For 4G

TSSUC4GOpA@UE: # of calls receipt / sending SIP INVITE message with response code “180 Ringing” or “SIP 200 OK”

or (C1+C2)

TCATT4GOpA@UE: # of “AT Dial command” (for test mobiles) or # of SIP INVITE sent by UE (for mobile applications) or C3
Counting rules:
1) Only the first INVITE shall be counted to start the session

2) Only the first SIP 180 Ringing in one session shall be counted
3) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 

VSSR (Option B) @ UE = TSSUCOpB@UE / TCATTOpB@UE
i)  For 3G
TSSUC3GOpB@UE: # of calls sending “RB Setup Complete” after receiving “RB Setup” with voice service 
TCATT3GOpB@UE: # of “AT Dial command” (for test mobiles) or # of CM Service requests sent by UE (for mobile applications)
ii)  For 4G
TSSUC4GOpB@UE: # of calls sending “RRC Connection Reconfiguration Complete” for E-RAB with QCI = 1 (for further study: how to get the type of E-RAB be setup)
TCATT4GOpB@UE: # of “AT Dial command” (for test mobiles) or # of SIP INVITE sent by UE (for mobile applications)
6.6.7
Example of Voice Setup Success Rate as measured by the RNC (3G)
As shown in Appendix B.1 & B.2, RNC has no visibility on call flows between UE and CN so only Option B is applicable for VSSR @ RNC
In this document, we use voice service radio bearer setup success rate (RRC SSR * RAB SSR) as an estimation of VSSR measured by RNC.
The formula of VSSR measured at RNC (per cell):
VSSR (Option B) @ RNC 

= RRCCS SSR * RABAMR SSR
a. RRCCS SSR -- NOTE: only count for a voice call.
RRCCS SSR
= # of Total Succeeded RRC Connections / # of Total RRC Setup Attempts
= # of RRC CONN SETUP COMP / # of RRC CONN REQ
Counting rules:
1) Only RRC CONNECTION REQUEST with establishment cause (refer to 3GPP TS25.331 10.3.3.11) “Originating Conversational Call” and “Terminating Conversational Call” and “Emergency Call” to be counted. RRC CONNECTION SETUP COMPLETE will count the successfully established RRC connections, which used the above listed establishment causes in the RRC Connection Request.   NOTE:  The RRC CONNECTION REQUEST cause in some cases, will not accurately identify a CS call attempt, and the mobiles might use a different cause, e.g. “other” (which can be used for voice or data).
2) The RRC CONN REQ repetition by UE shall not be counted.
b. RABAMR SSR – NOTE: only count for voice calls.
RABAMR SSR
= # of Total Succeeded RABAMR assignments / # of Total RABAMR assignmentrequests (note 4*)
= (# of RABAMR ASSIGN RESP SETUP SUCCESS + # of RABAMR successfully redirected to other system) / (# of RABAMR SETUP ATTEMPT)
Counting rules:
1) Only RAB of AMR all rates for voice service shall be counted. (RAB with “Traffic Class = conversation” and “Source Statistics Descriptor = speech” (refer to 3GPP TS 25.413) shall be counted)
2) # of RABAMR SETUP ATTEMPT does not include the attempts cancelled by the CN.

3)  “# of RAB successfully redirected to other system” shall be counted as successful RAB assignment as shown above.
(4*) NOTE “# of RABAMR SETUP ATTEMPT” and “# of RABAMR ASSIGN RESP SETUP SUCCESS” is not a sole count of RABAssignmentRequest / RABAssignmentResponse RANAP protocol messages, Alternative counters can be also used.
6.6.8
Example of Voice Setup Success Rate as measured by the MSC (3G)
The optional formulas of VSSR measured by MSC:
3G MO VSSR (Option A) @ MSC
= MO TSSUC3GOpA @MSC / TCATT3GOpA @MSC




= # of Total Alerting receptions / # of Total MO CM service requests 
MO TCATT3GOpA @MSC = Total CM Service Request with service type “Mobile originating call establishment” and “Emergency call establishment”.
MO TSSUC 3GOpA @MSC= Total ALERTING message or successful RAB Assignment (only for MO call).
3G VSSR (Option B) @ MSC
= TSSUC3GOpB @MSC / TCATT3GOpB @MSC




= # of RAB assignment complete successful / SETUP sent/received

TSSUC3GOpB @MSC = Total RAB ASSIGNMENT COMPLETE successful after the optional TMSI reallocation, ciphering and authentication have completed successfully.

TCATT3GOpB @MSC= SETUP REQUEST from originating user received + SETUP message sent to called user.  Subtract those calls that didn’t receive unsupported service/unsubscribed service or timeout of no response to setup message or A party abandon or B party busy or timeout from RAB assignment or TMSI reallocation or encountered radio link failure
NOTES:  Option A only applies for MO case. Option B applies to both MO and MT cases. 

Counting rules:

1) The cases described in 6.6.4 b) shall be counted as successful setup or subtracted from Attempts.
6.6.9
Example of Voice Setup Success Rate as measured by the Network Probe @ Iu-CS (3G)
The formula of Mobile Originated VSSR measured by Network Probe @ Iu-CS:

MO VSSR (Option A) @ Iu-CS 
= MO TSSUC3GOpA@Iu-CS / MO TCATT3GOpA@Iu-CS 

= # of Total Alerting Receptions / # of Total MO CM Service Requests 
VSSR (Option B) @ Iu-CS = TSSUC3GOpB@Iu-CS / TCATT3GOpB@Iu-CS




= # of RAB assignment complete successful / # of RAB setup requests
This assumes that one formula applies to both mobile originating and mobile terminating for Option B.  
Counting rules:

1) Only CM Service Request with Service Type “Mobile originating call establishment” and “Emergency call establishment”  shall be counted
2) Only the Alerting Receptions for the originating call shall be counted
6.6.10
Example of Voice Setup Success Rate as measured by the eNB (4G)

eNB has no visibility of call flows between UE and CN, so only Option B is available for VSSR @ eNB.
The formula of VSSR measured by eNB (per cell):
VSSR (Option B) @ eNB 

= RRC SSR * E-RABQCI1 SSR 
a) RRC  SSR
RRC SSR

= # of Total Succeeded RRC Connections / # of Total RRC Setup Attempts
= # of RRC CONN SETUP COMP / # of RRC CONN REQ
Counting rules:
1) # of Total Succeeded RRC Connections is pegged when RRC CONN SETUP COMP message is received by eNB. 
2) The RRC CONN REQ resend by UE shall not be pegged
b) E-RABQCI1 SSR
E-RABQCI1 SSR
= # of Total Succeeded E-RABQCI1 establishments / # of Total E-RABQCI1 establishment attempts 
= (# of corresponding S1AP INITIAL CONTEXT SETUP RESPONSE containing QCI1 E-RAB
+
# of corresponding E-RAB SETUP RESPONSE containing QCI1 E-RAB
) / 
(# of initial ERAB estab requests received from the MME i.e.
# of S1AP INITIAL CONTEXT SETUP REQUEST containing QCI1 E-RAB 
+
 # of additional E-RAB establishment requests i.e., # E-RABQCI1  SETUP REQUEST is received from MME 
- 
# of handover to other eNB during E-RABQCI1  setup (\\if supported\\))
Counting rules:
2) Only INITIAL CONTEXT SETUP REQUEST message / E-RAB SETUP REQUEST message containing QCI = 1 E-RAB and corresponding INITIAL CONTEXT SETUP RESPONSE / E-RAB SETUP RESPONSE shall be counted
3) 3GPP allows HO to interrupt the E-RAB Setup, but the price to pay is to reject the ERAB Setup. For this reason, if this optional procedure is supported (rare) and if a handover becomes necessary during E-RAB Setup, the eNB may interrupt the ongoing E-RAB Setup procedure (refer to 3GPP TS36.413 8.2.1.2). MME will try to setup E-RAB in another eNB (refer to 3GPP TS23.401 5.5.1.1.1). So “# of E-RABQCI1 SETUP REQUEST Interactions with Handover procedure” shall be subtracted from E-RAB establishment attempts as shown in the formula above. 
6.6.11
Example of Voice Setup Success Rate as measured by the MME (4G)
MME doesn’t have visibility of voice setup success or failure events, so MME is not a suitable measurement point of VSSR.
6.6.12
Example of Voice Setup Success Rate as measured by the P-CSCF (4G)
P-CSCF has no visibility on the radio access bearer setup processes, so only Option A is applicable for VSSR @ P-CSCF. 
The formula of VSSR measured by P-CSCF:  
MO VSSR (Option A) @ P-CSCF 
= MO TSSUC4GOpA @P-CSCF / MO TCATT4GOpA @P-CSCF




= # of corresponding SIP 180 Ringing or SIP 200 sent to UE / # of SIP INVITE received from UE
or (C1+C2)/C3
Counting rules:
4) Only the first INVITE shall be counted to start the session
5) Only the first SIP 180 Ringing in one session shall be counted
6) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 
6.6.13
Example of Voice Setup Success Rate as measured by the Network Probe @ S1-U / Network Probe @ Mw (4G)
At S1-U or Mw, there is no visibility on the radio access bearer setup processes, so only Option A is applicable for VSSR @ S1-U / VSSR @ Mw.
The formula of VSSR measured by Network Probe @ S1-U or Network Probe @ Mw:

MO VSSR (Option A) @ Network Probe at S1-U or Mw
= TSSUC4GOpA @ S1-U or Mw / TSATT4GOpA @ S1-U or Mw 


= # of corresponding SIP 180 ringing or SIP 200 OK sent to UE / # of SIP INVITE received from UE
or (C1+C2)/C3
Counting rules: 

4) Only the first INVITE shall be counted to start the session
5) Only the first SIP 180 Ringing in one session shall be counted
6) If 180 Ringing not received, but SIP 200 of same session received, the call setup also succeeded.  If both ringing and SIP 200 are received, only the first is counted. 
Remark:    When encryption is applied, SIP message will not be visible to Network Probe @ S1-U. In this case, network probe @ Mw is an alternative option to measure VSSR.
 Appendix 
A. 4G VoLTE call flows
A.1 IMS SIP signaling 
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Remark: Mw interface is the interface between P-CSCF and I/S-CSCF.
A..2 MO VoLTE call flow (with RRC & E-RAB Setup)
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A.3 MT VoLTE call flow (with RRC & E-RAB Setup)
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Remark: 
With precondition enabled, the MT UE will neither alert the user nor reply with 180 Ringing until E-RAB setup is successful.  The call flow would be as shown above.
With precondition disabled, MT UE may alert the user and reply with 180 Ringing before E-RAB setup. 
For the details of precondition, please refer to RFC 3312.

B. 3G Voice call flows
B.1 MO voice call flow (with RRC & RAB setup)
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B.2 MT voice call flow (with RRC & RAB setup)
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