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Introduction

This contribution adds a section to 24.228 to address the call case where a unregistered subscriber receives a terminating call.  It addresses the scenario where the subscriber has services related to the unregistered state and the scenario where the subscriber does not have services related to the unregistered state.

Proposal

Addition of Sec. 7.4.9 “Mobile Termination,unregistered, no services related to unregistered state” into 24.228 to fulfil the requirement described in Sec. 5.12.2 of 23.228 v5.2.0.

***************** ADDITION STARTS ************************************************

7.4.9 Mobile termination, unregistered subscriber 

In the example information flows in this section, the subscriber receiving a terminating call is unregistered. Therefore, when the I-CSCF in the home network of the called subscriber queries the HSS for the location of the called subscriber, the HSS indicates that the subscriber is unregistered.

In Sec. 7.4.9.1, call setup does not proceed as the subscriber does not have services related to unregistered state.

In Sec. 7.4.9.2, call setup proceeds and a temporary call instance is created at the callee’s S-CSCF for the life of the call.  This is to support services related to the unregistered state of the callee.

7.4.9.1 Mobile termination, unregistered subscriber, no services related to unregistered state

In the example information flow the subscriber is unregistered and the subscriber has no services related to unregistration state. This is shown in the following information flow (figure 7.4.9.1-1):
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Figure 7.4.9.1-1: Mobile termination, roaming, unregistered subscriber

1.
INVITE (MO to S-S#1a) – see example in Table 7.4.9.1-1


The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow. 

Table 7.4.9.1-1: INVITE (MO to S-S#1a)

INVITE sip:scscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: sip:pcscf1.visited1.net

Route: sip:+1-212-555-2222@home2.net;user=phone

Supported: 100rel 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off

Anonymity: Off 

From: “Alien Blaster” <sip:B36(SHA-1(user1_public1@home1.net; time=36123E5B; seq=72))@localhost>;tag=171828

To: sip:B36(SHA-1(+1-212-555-2222; time=36123E5B; seq=73))@localhost 

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost 

Cseq: 127 INVITE 

Contact: [5555::aaa:bbb:ccc:ddd] Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

b=AS:64

t=907165275 0

m=video 3400 RTP/AVP 99

a=qos:mandatory sendrecv 

a=rtpmap:99:MPV

m=video 3402 RTP/AVP 99

a=qos:mandatory sendrecv

a=rtpmap:99:MPV 

m=audio 3456 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

m=audio 3458 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

2.
100 Trying (S-S#1a to MO) – see example in Table 7.4.9.1-2

S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.4.9.1-2: 100 Trying (S-S#1a to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

3.
Service Control


S-CSCF#1 performs whatever service control logic is appropriate for this session attempt.


S-CSCF#1 examines the media parameters, and removes any choices that the subscriber does not have authority to request.


For this example, assume the subscriber is not allowed video.

4.
INVITE (S-CSCF to I-CSCF) – see example in Table 7.4.9.1-4


S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the destination subscriber belongs. Since the originating operator does not desire to keep their internal configuration hidden, S-CSCF#1 forwards the INVITE request directly to to I-CSCF in the destination network. 

Table 7.4.9.1-4: INVITE (S-CSCF to I-CSCF)

INVITE sip:+1-212-555-2222@home2.net;user=phone SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: sip:scscf1.home1.net, sip: pcscf1.visited1.net

Supported: 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off;screen=yes

Anonymity: 

From: 

To: 

Call-ID: 

Cseq: 

Contact: 

Content-Type: 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv 

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

m=audio 3458 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000 

Request-URI: 
In the case where the Route header of the incoming INVITE request to S-CSCF contains a TEL-URL, it has to be translated to a globally routable SIP-URL before applying it as Request-URI of the outgoing INVITE request. For this address translation the S-CSCF may use the services of an ENUM-DNS based database structure, or any other suitable translation database.

5.
100 Trying (I-CSCF to S-CSCF) – see example in Table 7.4.9.1-5


I-CSCF responds to the INVITE request (4) by sending a 100 Trying provisional response to S-CSCF#1. 

Table 7.4.9.1-5: 100 Trying (I-CSCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

6.
Cx: User Location Query procedure


The I-CSCF sends a query to the HSS to find out the S-CSCF of the called user. The HSS responds with the address of the current S-CSCF for the terminating subscriber.


For detailed message flows see [29.228].


Table 7.4.9.1-6a provides the parameters in the SIP INVITE message (flow 4) which need to be sent to HSS.

Table 7.4.9.1-6a Cx: User registration status query procedure (I-CSCF to HSS)

Message source & destination
Cx: Information element name
Information source in SIP INVITE
Description

I-CSCF to HSS
User Public Identity
Request-URI:
This information element indicates the public ID of the user

Table 7.4.9.1-6b provides the parameters sent from the HSS that need to be mapped to SIP INVITE (flow 7) and sent to S-CSCF.

Table 7.4.9.1-6b Cx: User registration status query procedure (HSS to I-CSCF)

Message source & destination
Cx: Information element name
Mapping to SIP header in SIP INVITE
Description

HSS to I-CSCF
TBD
Request-URI:
The HSS indicates to the I-CSCF that the subscriber is unregistered

7.
404 Not Found (I-CSCF to S-CSCF) – see example in Table 7.4.9.1-7


I-CSCF initiates a 404 Not Found provisional response to S-CSCF#1.

Table 7.4.9.1-7: 404 Not Found (I-CSCF to S-CSCF)

SIP/2.0 404 Not Found

Via: SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd])

Record-Route: 

Supported: 

Remote-Party-ID: 

Anonymity: 

From: 

To: 

Call-ID: 

CSeq: 

Contact: 

Content-Type: 

Content-Length: 0

8.
ACK (S-CSCF to I-CSCF) – see example in Table 7.4.9.1-8


S-CSCF#1 responds to the I-CSCF with ACK 

Table 7.4.9.1-8: ACK (S-CSCF to I-CSCF)

ACK sip:+1-212-555-2222@home2.net;user=phone SIP/2.0
Via: SIP/2.0/UDP scscf1.home1.net

From: 

To: 

Call-ID: 

Cseq: 

Content-Length: 
9.
404 Not Found (S-S#1a to MO) – see example in Table 7.4.9.1-9


S-CSCF#1 forwards the 404 Not Found to the originator, as per the originating procedure.

Table 7.4.9.1-9: 404 Not Found (S-S#1a to MO)

SIP/2.0 404 Not Found

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: 

Remote-Party-ID: 

Anonymity: 

From: 

To: 

Call-ID: 

CSeq: 

Contact: 

Content-Type: 

Content-Length: 0

10.
ACK (MO to S-S#1a) – see example in Table 7.4.9.1-10


The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures. 

Table 7.4.9.1-10: ACK (MO to S-S#1a)

ACK sip:scscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net

From: “Alien Blaster” <sip:B36(SHA-1(555-1111; time=36123E5B; seq=72))@localhost>;tag=171828

To: <sip:B36(SHA-1(555-2222; time=36123E5B; seq=73))@localhost>;tag=314159

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost

Cseq: 127 ACK

Content-Length: 0
7.4.9.2 Mobile termination, unregistered subscriber, services related to unregistered state

In the example information flow the subscriber is unregistered and the subscriber has no services related to unregistration state. This is shown in the following information flow (figure 7.4.9.2-2):

[image: image2.wmf]4. INVITE

S-CSCF#1

S-CSCF#2

I-CSCF

HSS

1. INVITE

Home Network#2

Originating Network

Terminating Network

2. 100 Trying

5. 100 Trying

3. Service Control

Home Network#1

6. Cx: User location query

7. INVITE

8. 100 Trying

9. Cx: Put query

10. Cx: Pull query

11. Service Control


Figure 7.4.9.2-2: Mobile termination, roaming, unregistered subscriber with services

1.
INVITE (MO to S-S#1a) – see example in Table 7.4.9.2-1


The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow. 

Table 7.4.9.2-1: INVITE (MO to S-S#1a)

INVITE sip:scscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: sip:pcscf1.visited1.net

Route: sip:+1-212-555-2222@home2.net;user=phone

Supported: 100rel 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off

Anonymity: Off 

From: “Alien Blaster” <sip:B36(SHA-1(user1_public1@home1.net; time=36123E5B; seq=72))@localhost>;tag=171828

To: sip:B36(SHA-1(+1-212-555-2222; time=36123E5B; seq=73))@localhost 

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost 

Cseq: 127 INVITE 

Contact: [5555::aaa:bbb:ccc:ddd] Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

b=AS:64

t=907165275 0

m=video 3400 RTP/AVP 99

a=qos:mandatory sendrecv 

a=rtpmap:99:MPV

m=video 3402 RTP/AVP 99

a=qos:mandatory sendrecv

a=rtpmap:99:MPV 

m=audio 3456 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

m=audio 3458 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

2.
100 Trying (S-S#1a to MO) – see example in Table 7.4.9.2-2

S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.4.9.2-2: 100 Trying (S-S#1a to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

3.
Service Control


S-CSCF#1 performs whatever service control logic is appropriate for this session attempt.


S-CSCF#1 examines the media parameters, and removes any choices that the subscriber does not have authority to request.


For this example, assume the subscriber is not allowed video.

4.
INVITE (S-CSCF to I-CSCF) – see example in Table 7.4.9.2-4


S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the destination subscriber belongs. Since the originating operator does not desire to keep their internal configuration hidden, S-CSCF#1 forwards the INVITE request directly to to I-CSCF in the destination network. 

Table 7.4.9.2-4: INVITE (S-CSCF to I-CSCF)

INVITE sip:+1-212-555-2222@home2.net;user=phone SIP/2.0

Via: SIP/2.0/UDP sip:scscf1.home1.net SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: sip:scscf1.home1.net, sip: pcscf1.visited1.net

Supported: 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off;screen=yes

Anonymity: 

From: 

To: 

Call-ID: 

Cseq: 

Contact: 

Content-Type: 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv 

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

m=audio 3458 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000 

Request-URI: 
In the case where the Route header of the incoming INVITE request to S-CSCF contains a TEL-URL, it has to be translated to a globally routable SIP-URL before applying it as Request-URI of the outgoing INVITE request. For this address translation the S-CSCF may use the services of an ENUM-DNS based database structure, or any other suitable translation database.

5.
100 Trying (I-CSCF to S-CSCF) – see example in Table 7.4.9.2-5


I-CSCF responds to the INVITE request (4) by sending a 100 Trying provisional response to S-CSCF#1. 

Table 7.4.9.2-5: 100 Trying (I-CSCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

6.
Cx: User Location Query procedure


The I-CSCF sends a query to the HSS to find out the S-CSCF of the called user. The HSS responds with the address of the current S-CSCF for the terminating subscriber.


For detailed message flows see [29.228].


Table 7.4.9.2-6a provides the parameters in the SIP INVITE message (flow 4) which need to be sent to HSS.

Table 7.4.9.2-6a Cx: User registration status query procedure (I-CSCF to HSS)

Message source & destination
Cx: Information element name
Information source in SIP INVITE
Description

I-CSCF to HSS
User Public Identity
Request-URI:
This information element indicates the public ID of the user

Table 7.4.9.2-6b provides the parameters sent from the HSS that need to be mapped to SIP INVITE (flow 7) and sent to S-CSCF.

Table 7.4.9.2-6b Cx: User registration status query procedure (HSS to I-CSCF)

Message source & destination
Cx: Information element name
Mapping to SIP header in SIP INVITE
Description

HSS to I-CSCF
S-CSCF Capabilities
Request-URI:
The HSS indicates to the I-CSCF that the subscriber is unregistered, with services

7.
INVITE (I-CSCF to S-CSCF) – see example in Table 7.4.9.2-7

Table 7.4.9.2-7: INVITE (I-CSCF to S-CSCF)

INVITE sip:scscf2.home2.net SIP/2.0/UDP

Via: SIP/2.0/UDP icscf2_s.home2.net, SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Record-Route: sip:scscf1.home1.net, sip: pcscf1.visited1.net

Route: sip:+1-212-555-2222@home2.net;user=phone SIP/2.0

Supported: 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off;screen=yes

Anonymity: 

From: 

To: 

Call-ID: 

Cseq: 

Contact: 

Content-Type: 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv 

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

m=audio 3458 RTP/AVP 97 96 0 15

a=qos:mandatory sendrecv

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000 

Request-URI: 
In the case where the Route header of the incoming INVITE request to S-CSCF contains a TEL-URL, it has to be translated to a globally routable SIP-URL before applying it as Request-URI of the outgoing INVITE request. For this address translation the S-CSCF may use the services of an ENUM-DNS based database structure, or any other suitable translation database.

8.
100 Trying (I-CSCF to S-CSCF) – see example in Table 7.4.9.2-8


I-CSCF responds to the INVITE request (4) by sending a 100 Trying provisional response to S-CSCF#1. 

Table 7.4.9.2-8: 100 Trying (S-CSCF to I-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP icscf2_s.home2.net, SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

9.
Cx: Put procedure


The I-CSCF sends a query to the HSS to record the S-CSCF of the called user. 


For detailed message flows see [29.228].


Table 7.4.9.2-9a provides the parameters in the SIP INVITE message (flow 7) which need to be sent to HSS.

Table 7.4.9.2-9a Cx: Put procedure (S-CSCF to HSS)

Message source & destination
Cx: Information element name
Information source in SIP INVITE
Description

S-CSCF to HSS
S-CSCF identity

User Public identity
TBD

Route:
This information element indicates the S-CSCF to be associated with the callee.

Table 7.4.9.2-9b provides the parameters sent from the HSS to the S-CSCF.

Table 7.4.9.2-9b Cx: User Put procedure (HSS to S-CSCF)

Message source & destination
Cx: Information element name
Description

HSS to I-CSCF
TBD
HSS acknowledges associating of S-CSCF identity with subscriber.

10.
Cx: Pull procedure


The I-CSCF sends a query to the HSS to determine the subscriber profile of the callee. The HSS responds with the profile.


For detailed message flows see [29.228].


Table 7.4.9.2-10a provides the parameters in the SIP INVITE message (flow 4) which need to be sent to HSS.

Table 7.4.9.2-10a Cx: Pull procedure (S-CSCF to HSS)

Message source & destination
Cx: Information element name
Information source in SIP INVITE
Description

I-CSCF to HSS
User Public Identity
Route:
This information element indicates the public ID of the user

Table 7.4.9.2-10b provides the parameters sent from the HSS that need to be mapped to SIP INVITE (flow 7) and sent to S-CSCF.

Table 7.4.9.2-10b Cx: User registration status query procedure (HSS to I-CSCF)

Message source & destination
Cx: Information element name
Description

HSS to I-CSCF
TBD
The HSS provides the S-CSCF with the subscriber profile

11. Service Control


S-CSCF#2 performs whatever service control logic is appropriate for this session attempt.


S-CSCF#2 examines the media parameters, and removes any choices that the subscriber does not have authority to request.


For this example, assume the subscriber is not allowed video.

12. Successful session setup continues

The rest of the terminating session is setup as described in Sec. 7.4.2 with the INVITE being transmitted from the S-CSCF#2 to the network where the callee is roaming.

This step would correspond to step 7.4.2-4.

When the session ends, S-CSCF#2 destroys any temporary registration related data related to the callee at the S-CSCF if the  callee does not successfully register during the session.
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