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7.5.4
Communication Diversion (CDIV)


7.5.4.1
Interworking with PSTN/ISDN 

The mapping of Communication Diversion simulation service with Call Diversion services PSTN/ISDN supplementary service including the mapping of the optional History-Info header field as defined in IETF RFC 4244 [91] is described.

In case of interworking with networks which do not provide any notification of the communication diversion or communication redirection information (e.g. redirection counter) in the signalling system, the communication continues according to the basic call procedures.

7.5.4.2
Interworking at the O-MGCF
7.5.4.2.1
General

For the mapping of IAM to the INVITE request no additional procedures beyond the basic call and interworking procedures are needed.

With regard to the backward messages the following mapping is valid.

Table 7.5.4.2.1.1: Mapping of SIP messages to ISUP messages

	(Message sent to ISUP
	(Message Received from SIP
	

	ACM indicating call forwarding
	181 (Call Is Being Forwarded) response
	See table 7.5.4.2.1.6

	CPG indicating call forwarding 
(see note)
	181 (Call Is Being Forwarded) response
	See table 7.5.4.2.1.7

	ACM indicating ringing
	180 (Ringing) response
	See table 7.5.4.2.1.8

	CPG indicating Alerting (see note)
	180 (Ringing) response
	See table 7.5.4.2.1.9

	ANM
	200 (OK) response
	See table 7.5.4.2.1.10

	CON
	200 (OK) response (Neither a 181 (Call Is Being Forwarded) response nor a 180 (Ringing) response was sent)
	See table 7.5.4.2.1.10

	NOTE:
A CPG will be sent if an ACM was already send.


Table 7.5.4.2.1.2: Mapping of History-Info header field to ISUP Redirection number

	Source SIP header field and component
	Source Component value
	Redirection number
	Derived value of parameter field

	hi-targeted-to-uri of the last History-Info header field entry containing a cause-param with cause value as listed in the cause-param row in table 7.5.4.2.1.4

appropriate global number portion of the hi-targeted-to-uri, assumed to be in form 
"+" CC + NDC + SN.
	CC
	Nature of address indicator
	If CC is equal to the country code of the country where I‑MGCF is located AND the next ISUP node is located in the same country, then set to "national (significant) number" else set to "international number".

	
	CC, NDC, SN
	Address signals
	If NOA is "national (significant) number" then set to
NDC + SN. 

If NOA is "international number" 

then set to CC + NDC + SN.


Table 7.5.4.2.1.3: Mapping of History-Info header field to ISUP Redirection number restriction indicator

	Source SIP header field and component
	Source Component value
	Redirection number restriction indicator
	Derived value of parameter field

	Privacy header field, priv‑value component
	"history"


	Redirection number restriction indicator
	Presentation restricted

	
	Privacy header field absent

or "none"
	
	Presentation allowed or absent


Table 7.5.4.2.1.4: Mapping of hi-index to ISUP Call Diversion Information 

	Source SIP header field and component
	Source Component value
	Call Diversion Information
	Derived value of parameter field

	Privacy header field, priv‑value component
	"history"


	Notification subscription options
	If the priv-value "history" is set for the History-Info header field or to the hist-info element entries concerning the redirecting and diverted to uri then presentation not allowed shall be set
If the priv-value "history" is set only to the hist-info element concerning the redirecting uri then presentation allowed without redirection number shall be set

	
	Privacy header field absent

or "none"
	
	Presentation allowed with redirection number

	
	
	Original redirection reasons
	Unknown

	hi-index
	
	Redirection Counter
	Index entries which are caused by communication diversion shall be counted

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code 
	Cause value
	Call diversion information 
	Redirecting Reason

	
	404
	
	Unknown 

	
	302
	
	Unconditional

	
	486
	
	User busy 

	
	408
	
	No reply

	
	480
	
	Deflection immediate 

	
	503
	
	Mobile subscriber not reachable 

	
	487
	
	Deflection during alerting


Table 7.5.4.2.1.5: Mapping of hi-index to ISUP Event Information 

	Source SIP header field and component
	Source Component value
	Event Information
	Derived value of parameter field

	
	
	Event indication 
	Shall be set to ALERTING if mapped from a 180 (Ringing)

	
	
	
	Shall be set to PROGRESS if mapped from a 181 (Call Is Being Forwarded)

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code 
	486
	
	Call forwarded on busy (national use)

	
	408
	
	Call forwarded on no reply (national use)

	
	302
	
	Call forwarded unconditional (national use)


Table 7.5.4.2.1.6: Mapping of 181 (Call Is Being Forwarded) ( ACM
	Source SIP header field and component
	Source Component value
	ISUP Parameter 


	Derived value of parameter field

	181 (Call Is Being Forwarded)
	
	ACM
	

	
	
	Generic notification indicators
	Call is diverting

	History-Info header field
	See table 7.5.4.2.1.2 
	Redirection number
	See table 7.5.4.2.1.2 

	Priv-value
	See table 7.5.4.2.1.3 
	Redirection number restriction indicator
	See table 7.5.4.2.1.3



	Priv-value
	See table 7.5.4.2.1.4 
	Call diversion information Notification subscription options
	See table 7.5.4.2.1.4



	hi-index
	Reason header 
	Call diversion information 
	Redirecting Reason

See table 7.5.4.2.1.4


Table 7.5.4.2.1.7: Mapping of 181 (Call Is Being Forwarded)( CPG if ACM was already sent

	Source SIP header field and component
	Source Component value
	ISUP Parameter 


	Derived value of parameter field

	181 (Call Is Being Forwarded) response
	
	CPG
	

	
	
	Generic notification indicators
	Call is diverting

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code
	486
	Event indicator
	CFB (national use)

	
	408 (see note)
	
	CFNR (national use)

	
	302
	
	CFU (national use)

	
	
	
	PROGRESS 

	History-Info header field
	See table 7.5.4.2.1.2 
	Redirection number
	See table 7.5.4.2.1.2 

	Priv-value
	See table 7.5.4.2.1.3 


	Redirection number restriction indicator
	See table 7.5.4.2.1.3 



	Priv-value
	See table 7.5.4.2.1.4 
	Call diversion information Notification subscription options
	See table 7.5.4.2.1.4 

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code
	See table 7.5.4.2.1.4


	Call diversion information Redirecting Reason
	See table 7.5.4.2.1.4

	NOTE:
This appears in the cases of CFNR.


Table 7.5.4.1.1.8: Mapping of 180 (Ringing) ( ACM if no 181 (Call Is Being Forwarded) 
was received before

	Source SIP header field and component
	Source Component value
	ISUP Parameter 


	Derived value of parameter field

	180 (Ringing) response
	
	ACM
	

	History-Info header field
	If hi-index indicate that there is a call forwarding.
	Generic notification indicators
	Call is diverting

	History-Info header field
	See table 7.5.4.2.1.2
	Redirection number
	See table 7.5.4.2.1.2

	Priv-value
	See table 7.5.4.2.1.3
	Redirection number restriction indicator
	See table 7.5.4.2.1.3

	Priv-value
	See table 7.5.4.2.1.4
	Call diversion information Notification subscription options
	See table 7.5.4.2.1.4

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code 
	See table 7.5.4.2.1.4
	Call diversion information Redirecting Reason
	See table 7.5.4.2.1.4


The mapping described within table 7.5.4.2.1.1 can only appear if the communication has already undergone a Call Forwarding in the ISDN/PSTN and the 180 is the first provisional response sent in backward direction.

The IWU can indicate the call diversion in the mapping of 180 (Ringing) to CPG in fact if the response before was a 181.

Table 7.5.4.2.1.9: Mapping of 180 (Ringing) ( CPG if a 181 (Call Is Being Forwarded) 
was received before

	Source SIP header field and component
	Source Component value
	ISUP Parameter 


	Derived value of parameter field

	180 (Ringing) response
	
	CPG
	

	
	
	Generic notification indicators
	Call is diverting

	History-Info header field
	
	Event indicator
	ALERTING

 

	History-Info header field
	See table 7.5.4.2.1.2
	Redirection number
	See table 7.5.4.2.1.2

	Priv-value
	See table 7.5.4.2.1.3
	Redirection number restriction indicator
	See table 7.5.4.2.1.3

	Priv-value
	See table 7.5.4.2.1.4
	Call diversion information Notification subscription options
	See table 7.5.4.2.1.4

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code
	See table 7.5.4.2.1.4
	Call diversion information Redirecting Reason
	See table 7.5.4.2.1.4


The mapping in table 7.5.4.1.1.1 appears when already a 181 was mapped to a 180. Therefore the state machine of the MGCF knows that a CDIV is in Progress.
Table 7.5.4.1.1.1.10: Mapping of 200 (OK) response

	Source SIP header field and component
	Source Component value
	ISUP Parameter 


	Derived value of parameter field

	200 (OK) response 
	
	ANM/CON
	

	History-Info header field
	See table 7.5.4.2.1.2
	Redirection number
	See table 7.5.4.2.1.2

	Priv-value
	See table 7.5.4.2.1.3
	Redirection number restriction indicator
	See table 7.5.4.2.1.3




7.5.4.2.2
Call forwarding within the ISUP Network appeared

The following scenario shows if a Call Forwarding appears in the ISUP/PSTN and the redirected Number is within the SIP network. Table 7.5.4.2.2.1 should be seen as an example.

For the mapping of 180 (Ringing) response and 200 (OK) response to the regarding ISUP messages and parameters no additional procedures beyond the basic call procedures are needed.

To interwork the redirection number at the O-MGCF it is needed to create placeholder History entries. Such a History entry has to provide a hi-targeted-to-uri with a placeholder value "unknown@unknown.invalid" a cause-param and a hi-index as described within table 7.5.4.2.2.1.

Table 7.5.4.2.2.1: Mapping of IAM with SIP INVITE request
	ISUP Parameter or IE 
	Derived value of parameter field
	SIP component


	Value

	IAM
	
	INVITE request
	

	Redirecting number
	
	History-Info header field
	hi-targeted-to-uri of the 2nd last index entry IF more than 2 Index entries are included ELSE no mapping

	Nature of address indicator:
	"national (significant) number"

	hi-targeted-to-uri 
	Add CC (of the country where the MGCF is located) to Generic Number Address Signals then map to user portion of URI scheme used.

Addr-spec

"+" CC NDC SN mapped to user portion of URI scheme used

	
	"international number"
	
	Map complete Redirection number Address Signals to user portion of URI scheme used.

	Address Signals
	If NOA is "national (significant) number" then the format of the Address Signals is: 

NDC + SN 

If NOA is "international number" 

then the format of the Address Signals is: 

CC + NDC + SN 
	hi-targeted-to-uri 
	"+" CC NDC SN mapped to userinfo portion of URI scheme used

	Redirecting number
	APRI
	Privacy header field
	Priv-value

	
	"presentation restricted"
	
	hi-index

	
	"presentation allowed"
	
	Privacy header field absent or "none"

	Redirecting Information
	Redirection indicator
	Privacy header field
	Priv-value

	
	Call diverted
	
	"none"

	
	Call diverted, all redirection info presentation restricted
	
	hi-index

	Redirecting Information
	Redirection counter

1
	hi-index
	Number of diversions are sown due to the number of hi-index Entries

Index for original called Party Number = 1

Address Signals (CdPN)

Number = 1.1



	
	2
	
	Index for original called Party Number = 1

Index for Redirecting number

with Index = 1.1

Address Signals (CdPN)

Number = 1.1.1



	
	N
	
	Index for original called Party Number = 1

Placeholder History entry with Index = 1.1

…

Fill up

…

Index for Redirecting Number

with = 1+[(N-1)*".1"]

Index for Address Signals (CdPN)

= 1+N* ".1" (e.g. N=3 ( 1.1.1.1)

	Redirecting Information
	
	Cause Value in hi-index; cause-param = "cause" EQUAL Status-Code 
For a placeholder History entry the value "404" shall be taken
	Cause value

	
	unknown 
	
	404

	
	 unconditional
	
	302 

	
	User Busy 
	
	486

	
	No reply


	
	408

	
	Deflection during alerting
	
	487

	
	Deflection immediate response 
	
	480

	
	Mobile subscriber not reachable
	
	503



	Called Party Number
	See Redirecting number
	History-Info header field see hi-targeted-to-uri
	URI of the last hi-index entry of History-Info header field

	Original Called Party Number
	See Redirecting number
	History-Info header field see hi-targeted-to-uri 
	URI of first hi-index entry of History-Info header field

	Original Called Party Number
	APRI
	Privacy header field
	Priv-value

	
	"presentation restricted"
	
	"history" 

	
	"presentation allowed"
	
	"none"


7.5.4.3
Interworking at the I-MGCF 
Table 7.5.4.3.1: Mapping of SIP to ISUP messages

	
(Message received from SIP
	(Message send to BICC/ISUP 

	INVITE request
	IAM


Table 7.5.4.3.2: Mapping of History-Info header field to ISUP Redirecting number

	Source SIP header field and component
	Source Component value
	Redirecting number
	Derived value of parameter field

	2nd latest History-Info header field entry containing a cause-param with cause value as listed in the 
cause-param row in 
table 7.5.4.3.3
	
	Redirecting number
	

	hi-targeted-to-uri
appropriate global number portion of the URI, assumed to be in form 
"+" CC + NDC + SN
	CC
	Nature of address indicator
	If CC is equal to the country code of the country where MGCF is located AND the next ISUP node is located in the same country, then set to "national (significant) number" else set to "international number"

	
	CC, NDC, SN
	Address signals
	If NOA is "national (significant) number" then set to
NDC + SN. 

If NOA is "international number" 

then set to CC + NDC + SN

	Privacy header field, priv‑value component

in History-Info header field of the 2nd latest Entry containing a cause-param with cause value as listed in the cause-param row in table 7.5.4.3.3
	"history"
	APRI
	"presentation restricted"

	
	Privacy header field absent or "none"
	
	"presentation allowed"

	NOTE:
It is possible that an entry of the History-Info header field itself is marked as restricted or the whole History-Info header.


Table 7.5.4.3.3: Mapping of History header to ISUP Redirection Information 

	Source SIP header field and component
	Source Component value
	Redirection Information
	Derived value of parameter field

	Privacy header field, priv‑value component of the History In History-Info header field of the last two History-Info Entries containing a cause-param with cause value as listed in the cause-param row in this table or as header itself (see note)
	"history"
for the whole History-Info header or for the last two hi-index entries
	Redirection indicator
	Call diverted, all redirection info presentation restricted

	
	Privacy header field absent

or

"none"
	
	Call diverted

	
	
	Original redirection reasons
	Unknown

	Cause Value in hi-index; cause-param = "cause" EQUAL 
Status-Code 
	Cause value
	Call diversion information 
	Redirecting Reason

	
	404
	
	Unknown/not available 

	
	302
	
	Unconditional

	
	486
	
	User busy

	
	408
	
	No reply

	
	480
	
	Deflection immediate response 

	
	487
	
	Deflection during alerting

	
	503


	
	Mobile subscriber not reachable

	NOTE:
In History-Info header field of the 2nd latest Entry containing a CDIV cause-param.


Table 7.5.4.3.4: Mapping of History-Info header field to ISUP Original Called number

	Source SIP header field and component
	Source Component value
	Original called number
	Derived value of parameter field

	
	
	Numbering Plan Indicator
	"ISDN (Telephony) numbering plan (Recommendation E.164)"

	hi-targeted-to-uri of 1st History-Info header field entry containing a cause-param with cause value as listed in the cause-param row in table 7.5.4.3.3

appropriate global number portion of the URI, assumed to be in form 
"+" CC + NDC + SN
	CC
	Nature of address indicator
	If CC is equal to the country code of the country where MGCF is located AND the next ISUP node is located in the same country, then set to "national (significant) number" else set to "international number"

	
	CC, NDC, SN
	Address signals
	If NOA is "national (significant) number" then set to
NDC + SN. 

If NOA is "international number" 

then set to CC + NDC + SN


Table 7.5.4.3.5: Mapping of INVITE to IAM
	INVITE
	
	IAM
	

	History-Info header field
	See table 7.5.4.3.2
	Redirecting number 
	See table 7.5.4.3.2

	History-Info header field
	See table 7.5.4.3.3
	Redirecting Information
	See table 7.5.4.3.3

	hi-index
	Index number for Redirecting number 
	Redirecting Information
	Redirection counter = number of History entries containing a cause-param with cause value as listed in the cause-param row in this table.

	cause-param
	Cause value
	Redirecting Information
	Redirecting Reason

	
	404
	
	Unknown/not available 

	
	302 
	
	Unconditional

	
	486
	
	User busy

	
	408
	
	No reply

	
	480
	
	Deflection immediate response 

	
	487
	
	Deflection during alerting

	
	503


	
	Mobile subscriber not reachable

	IF" History-Info header field is available" 

THEN "use 

first hi-index entry of History-Info header field containing a 
cause-param with cause value as listed in the cause-param row in this table."

ELSE "use To header field"
	 Redirecting number

<sip:oCdPN@hostportion> hi-index=x ; 


	Original Called Party Number
	See Redirecting number



	Privacy header field
	Priv-value
	Original Called Party Number
	APRI

	
	"history"
	
	"presentation restricted"

	
	Privacy header field absent or "none" 
	
	"presentation allowed"


Table 7.5.4.3.6: Mapping of ISUP to SIP Messages 

	(Message sent to SIP
	(Message Received from BICC/ISUP
	

	181 (Being forwarded)
	ACM no indication with Redirection number and call diversion information (CFU, CFB, CDi)
	See table 7.5.4.3.8

	180 (Ringing)
	ACM indicating ringing, oBCi: Call diversion may occur (CFNR, CDa)
	See subclause 7.2.3.1.4

	181 (Being forwarded)
	CPG indicating progress or subsequent diversion indicated in the CPG with Redirection number and call diversion information (CFNR, CDa)
	See table 7.5.4.3.9

	180 (Ringing)
	CPG indicating ringing and Redirection number restriction parameter
	See table 7.5.4.3.10

	200 (OK)
	ANM and Redirection number restriction parameter
	See table 7.5.4.3.11


In the ISUP destination exchange of the diverted-to user only the Redirection Number Restriction indicator parameter shall be included into the ACM, CPG, ANM or CON message. Therefore only the mapping of this parameter is shown in the following table. 

Table 7.5.4.3.7: Mapping of ISUP Redirection Number 
Restriction Parameter to History-Info header field
	ISUP Parameter 
	Derived value of parameter field
	SIP component


	Value

	Redirection number restriction indicator
	
	
	

	
	presentation restricted
	
	"History" and "id"

	
	Presentation allowed or absent AND a previous received notification subscription option was NOT "presentation not allowed" OR was NOT "presentation allowed without redirection number"
	
	Privacy header field absent

or

"none"


A received CPG shall be mapped t a 180 (Ringing) response if the CPC indicates a Alerting is due to the mapping ruled defined within the basic call.
Table 7.5.4.3.8: Mapping of ACM ( 181 (Call Is Being Forwarded) response
	ISUP Parameter 
	Derived value of parameter field
	SIP component


	Value

	Generic notification indicators
	Call is diverting
	
	

	Redirection number
	
	History-Info header field
	hi-targeted-to-uri:

	Nature of address indicator:
	"national (significant) number"

	hi-targeted-to-uri
	Add CC (of the country where the MGCF is located) to Redirection number Address Signals then map to user portion of URI scheme used.

Addr-spec

"+" CC NDC SN mapped to user portion of URI scheme used 

according to the rules of clause 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	"international number"
	
	Map complete Redirection number Address Signals to user portion of URI scheme used

according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	Address Signals
	If NOA is "national (significant) number" then the format of the Address Signals is: 

NDC + SN 

If NOA is "international number" 

then the format of the Address Signals is: 

CC + NDC + SN
	hi-targeted-to-uri
	"+" CC NDC SN mapped to userinfo portion of URI scheme used

	Call diversion information
	Redirecting Reason
	cause-param
	Cause value

	
	Unknown/not available 
	
	404

	
	Unconditional
	
	302 

	
	User busy
	
	486

	
	No reply
	
	408

	
	Deflection immediate response 
	
	480

	
	Deflection during alerting
	
	487

	
	Mobile subscriber not reachable
	
	503

	
	Notification subscription option
	Privacy
	Roles

	
	unknown
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	presentation not allowed
	
	A 181 Being Forwarded shall not be sent

	
	presentation allowed with redirection number
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	presentation allowed without redirection number
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c


Table 7.5.4.3.9: Mapping of CPG ( 181 (Call Is Being Forwarded) response
	ISUP Parameter
	Derived value of parameter field
	SIP component


	Value

	Event Indicator
	Progress
	
	

	Generic notification indicators
	Call is diverting
	
	

	Redirection number
	
	History-Info header field
	hi-targeted-to-uri:

	Nature of address indicator
	"national (significant) number"

	hi-targeted-to-uri
	Add CC (of the country where the MGCF is located) to Redirection number Address Signals then map to user portion of URI scheme used.

Addr-spec

"+" CC NDC SN mapped to user portion of URI scheme used

according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	"international number"
	hi-targeted-to-uri
	Map complete Redirection number Address Signals to user portion of URI scheme used

according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	Address Signals
	If NOA is "national (significant) number" then the format of the Address Signals is: 

NDC + SN 

If NOA is "international number" 

then the format of the Address Signals is: 

CC + NDC + SN
	hi-targeted-to-uri
	"+" CC NDC SN mapped to userinfo portion of URI scheme used

	Call diversion information
	Redirecting Reason
	cause-param
	Cause value

	
	Unknown/not available 
	
	404

	
	Unconditional
	
	302 

	
	User busy
	
	486

	
	No reply
	
	408

	
	Deflection immediate response 
	
	480

	
	Deflection during alerting
	
	487

	
	Mobile subscriber not reachable
	
	503

	
	Notification subscription option
	Privacy
	Roles

	
	unknown
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	presentation not allowed
	
	A 181 Being Forwarded shall not be sent

	
	presentation allowed with redirection number
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	presentation allowed without redirection number
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c


Table 7.5.4.3.10: Mapping of CPG ( 180 (Ringing) response
	ISUP Parameter 
	Derived value of parameter field
	SIP component


	Value

	Event Indicator
	Alerting
	
	

	Redirection number restriction indicator
	
	History-Info header field
	hi-targeted-to-uri:

	
	Presentation allowed
	
	No Privacy header field escaped according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	Presentation restricted
	
	Escaped Privacy value is set according to the rules of 3GPP TS 24.604 [yy] subclause 4.5.2.6.4 c

	
	
	cause-param
	Value stored from a previous received ACM or CPG. See table 7.5.4.3.8

	
	
	
	Cause-param

Value stored from a previous received ACM or CPG. See table 7.5.4.3.8


Table 7.5.4.3.11: Mapping of ANM ( 200 (OK) response (to INVITE request)

	ISUP Parameter
	Derived value of parameter field
	SIP component


	Value

	Redirection number 
	
	History-Info header field
	See table 7.5.4.3.8

	
	
	cause-param
	cause value= as stored for the ACM

	Redirection number restriction indicator
	
	
	See table 7.5.4.3.7
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