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Background

The original use case is that a user wants to get the call on a selected device and does not want to receive it on another selected device. This can bring up two scenarios:

1- The user have an IMS subscription and a UE contact by two different identities; one identity for the business and the other for private.

2- The user has an IMS subscription and two UE contacts and using the same identity for both. One contact is for business use and one for private use.

3- The user has an IMS subscription and one UE contact and one identity. The device and the network supports creating instances for the contact.
Scenario 1:

Implementation 1:

The user have one contact, UE contact and two identities which are identity B and identity C for e.g. business and private uses, as shown in the following figure.
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Figure 1: Same IMS subscription and same contact but two identities (native identity).

The user registers the first identity B as:
REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4:5060;branch=z9hG4bKnashds7

To: sip: B <user1-business@example.com>

From: sip: B <user1-business@example.com>;tag=456248

Call-ID: 843817637684230998sdasdh09

CSeq: 1826 REGISTER

Contact: UE contact <sip:user1@192.0.2.4>

And the second identity C as:
REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4:5060;branch=z9hG4bKnashdt8

To: sip: C <user1-personal@example.com>

From: sip: C <user1-personal@example.com>;tag=346249

Call-ID: 2Q3817637684230998sdasdh10

CSeq: 1827 REGISTER

Contact: UE contact <sip:user1@192.0.2.4>

User A sends a SIP INVITE towards our user looking like 
INVITE B <sip:user1-business@example.com> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com >;tag=938s0

Call-ID: 843817637684230998sdasdh09

CSeq: 101 INVITE

The SIP INVITE is routed to the right IMS domain due to the invitee domain. Inf the right IMS domain, our user has registered a contact with two address or records (AoR) or identities B and C. The IMS therefore modify the SIP INVITE to the following

INVITE UE contact <sip:user1@192.0.2.4> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.10:5060;branch=z9hG4bKg48sh128

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com>;tag=938s0

Call-ID: 843817637684230998sdasdh09

P-Called-Party-ID: B <sip:user1-business@example.com>

CSeq: 101 INVITE

When the UE receives the SIP INVITE, it makes the decision how to treat it depending on the value of the P-Called-Party-ID which is B; meaning any behaviour regarding the identity C will be ignored by the UE. If the user does not want to receive the call for B identity because of the situation such as jogging outside, the user has the choice not to answer the call or direct it to the voicemail. The user is therefore fully aware of the call and has full control. The following figure illustrate this implementation.
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Figure 2: INVITE is targeted identity B and therefore behaviour dependent on identity C is ignored.

The INVITE in message 1 can have a virtual identity as request-uri as long as the AS-B can map that identity to the native identity i.e. work-AoR.
Implementation 2:

The user deactivates the identity B by a method. The AS-B receives the call and terminates the call there and never alert any device of the user. The user has limited control. The following figure illustrate this implementation.
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Figure 3: INVITE is targeted identity B and therefore AS-B denies the call.

Scenario 2:

Implementation 1:

The user wants to be able to receive call on any physical phone when the user has two contacts e.g. for business and private uses and the same identity.
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Figure 4: Same IMS subscription and 2 contacts sharing the same identity (alternative identity).
The user registers the first identity B as:

REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4:5060;branch=z9hG4bKnashds7

To: sip: B <user1-business@example.com>

From: sip: B <user1-business@example.com>;tag=456248

Call-ID: 843817637684230998sdasdh09

CSeq: 1826 REGISTER

Contact: UE1 contact <sip:user1@192.0.2.4>; q=1.0
And the second contact:

REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4:5060;branch=z9hG4bKnashdt8

To: sip: C <user1-personal@example.com>

From: sip: C <user1-personal@example.com>;tag=346249

Call-ID: 2Q3817637684230998sdasdh10

CSeq: 1827 REGISTER

Contact: UE2 contact <sip:user2@192.0.2.4> q=0.1
Note if q is 1, then it does not need to be included in the contact. The registrations will be according to the following figure
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Figure 5: Registration of 2 contacts sharing the same identity (alternative identity) but different q-values.
UE1 register with q=1.0 and UE 2 registers with q2= 0.1.

User A sends a SIP INVITE towards our user looking like 

INVITE B <sip:user1-business@example.com> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com >;tag=938s0

Call-ID: 843817637684230998sdasdh09

CSeq: 101 INVITE

The SIP INVITE is routed to the right IMS domain due to the invitee domain. In the right IMS domain, our user has registered two contacts with the same AoR or identity B. The application server (AS-B) modifies the SIP INVITE to the following by adding an Accept-Contact header with require and explicit.

INVITE B <sip:user1-business@example.com> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.10:5060;branch=z9hG4bKg48sh128

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com >;tag=938s0

Call-ID: 843817637684230998sdasdh09

Accept-Contact: *;require;explicit
CSeq: 101 INVITE

When the S-CSCF receives the SIP INVITE message from the AS-B, it will only forward with the contact registered to identity B with q equal to 1. The following figure illustrate this implementation.
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Figure 6: INVITE is targeted identity B and the UE1 contact registered to it by q equal to 1.

Implementation 2:

Using a mechanism for manipulating an identity will have impact on both contacts and the application server denies any call for that identity. The user does not have any option to receive a call for a contact e.g. for business and not the other e.g. for private. The following figure illustrate this implementation.
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Figure 7: INVITE is targeted identity B and no contacts will receive the call.
Scenario 3:

Implementation 1:

This scenario is to highlight the flexibility of GRUU if it is supported by the UE and the network. In this scenario, operator offers its subscribers having instances for their contacts. the user registers two different instances of the same contact to the same identity B, as shown in the following figure.
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Figure 8: Same IMS subscription and 2 instances of the same contact sharing the same identity (native/alternative identity).
The user registers the first instance of the contact to identity B as:

REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4:5060;branch=z9hG4bKnashds7

To: sip: B <user1-business@example.com>

From: sip: B <user1-business@example.com>;tag=456248

Call-ID: 843817637684230998sdasdh09

CSeq: 1826 REGISTER

Contact: UE1 contact <sip:user1@192.0.2.4>;reg-id=1;
;+sip.instance="<urn:gsma:imei:90420156-025763-0>";q=1;expires=3600
Contact: UE2 contact <sip:user2@192.0.2.4>;reg_id=2;
;+sip.instance="<urn:gsma:imei:70430156-025503-1>";q=0.1;expires=3600
Note if q is 1, then it does not need to be included in the contact. The registrations will be according to the following figure
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Figure 9: Registration of 2 instance for the same contacts sharing the same identity (native/alternative identity) but different q-values.
UE register the first instance with q1=1.0 and the second one with q2= 0.1.

User A sends a SIP INVITE towards our user looking like

INVITE B <sip:user1-business@example.com> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com >;tag=938s0

Call-ID: 843817637684230998sdasdh09

CSeq: 101 INVITE

The SIP INVITE is routed to the right IMS domain due to the invitee domain. In the right IMS domain, our user has registered two contacts with the same AoR or identity B. The application server (AS-B) modifies the SIP INVITE to the following by adding an Accept-Contact header with require and explicit.

INVITE B <sip:user1-business@example.com> SIP/2.0

Via: SIP/2.0/UDP 192.0.2.10:5060;branch=z9hG4bKg48sh128

Via: SIP/2.0/UDP 192.0.2.20:5060;branch=z9hG4bK03djaoe1

To: sip:other-user@othernetwork.com

From: A <sip:another-user@anothernetwork.com >;tag=938s0

Call-ID: 843817637684230998sdasdh09

Accept-Contact: *;require;explicit
CSeq: 101 INVITE

When the S-CSCF receives the SIP INVITE message from the AS-B, it will forward to the instance of the contact registered to identity B with q equal to 1. The following figure illustrate this implementation.
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Figure 10: INVITE is targeted identity B and the UE contact with instance 1 registered to it by q equal to 1.

Implementation 2:

Using a mechanism for manipulating an identity will have impact on any instances of a contact and the application server denies any call for that identity. The user does not have any option to receive a call for any instance of a contact e.g. for business and e.g. for private. The following figure illustrate this implementation.
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Figure 11: INVITE is targeted identity B and no contacts will receive the call.
Background

Deactivating an identity should be done per contact or contact instance. It should not be done by subscription. If an identity is deactivated per subscription, all contact and instances of contacts registered to that identity will lose functionality. It is recommended to use REGISTER message for deactivate the identities.
The discussion paper also shows the benefits of GRUU creating same functionality as obtained by the scenario when having alternative identities, although the user have only one contact. 
1. INVITE B
From: A
2. INVITE B
From: A
3. INVITE B
From: A
AS-B terminates the call and responds back to the originator with an appropriate cause error.
PLMN-A
P/S-CSCF-B
AS-B
UE-B
UE-C
User makes the identity B disabled



2. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
3. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
4. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
Require; Explicit
5. INVITE UE contact-Instance 1
From: A
P-Asserted-Identity: A
Additional-Identity: D 
P-Called-Party-ID: B
AS-D
P/S-CSCF-B
AS-B
UE-B
Instance 1
UE-B
Instance 2
PLMN-A
1. INVITE D
From: A
P-Asserted-Identity: A
AS-D determines that identity D is external alternative identity or virtual identity of identity B
Rest of IMS signaling including 200 OK and ACK



P/S-CSCF-B
2b. 200 OK
Contact: UE contact; pub-gruu="B;gr=UUID";
temp-gruu="tempURI;gr";
+sip.instance=URN namespace 3GPP;
q=q2; expires=3600
AS-B
UE-B
Instance1;q1
1a. REGISTER
To: B
Supported: gruu
Contact: UE contact; reg-id=1;
+sip.instance=URN1 namespace 3GPP; q=q1
1b. 200 OK
Contact: UE contact; pub-gruu="B;gr=UUID";
temp-gruu="tempURI;gr";
+sip.instance=URN namespace 3GPP;
q=q1; expires=3600
UE-B
Instance2;q2
2a. REGISTER
To: B
Supported: gruu
Contact: UE contact; reg-id=2;
+sip.instance=URN namespace 3GPP; q=q2
Possible authentication challenge
1c.3rd Party Registration
Possible authentication challenge
2c.3rd Party Registration



2. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
3. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
AS-D
P/S-CSCF-B
AS-B
UE-B
Instance 1
UE-B
Instance 2
PLMN-A
1. INVITE D
From: A
P-Asserted-Identity: A
AS-D determines that identity D is external alternative identity or virtual identity of identity B
Identity B is disabled and as the consequence the AS-B denies any call for that identity by an appropriate cause error.
User makes the identity B disabled



2. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
3. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
AS-D
P/S-CSCF-B
AS-B
UE1-B
UE2-B
PLMN-A
1. INVITE D
From: A
P-Asserted-Identity: A
AS-D determines that identity D is external alternative identity or virtual identity of identity B
Identity B is disabled and as the consequence the AS-B denies any call for that identity by an appropriate cause error.
User makes the identity B disabled



1. INVITE B
From: A
2. INVITE B
From: A
3. INVITE B
From: A
4. INVITE UE contact
From: A
P-Called-Party-ID: B
4. INVITE UE contact
From: A
P-Called-Party-ID: B
UE internally realizes that the call is for B identity due to P-Called-Party-ID, therefore the identity C ignores it
PLMN-A
P/S-CSCF-B
AS-B
UE-B
UE-C
Rest of IMS signaling including 200 OK and ACK



IMS subscription
UE1 contact
UE2 contact
Alternative Identity B



UE contact
(inst1, inst2)
Identity B
IMS subscription



2. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
3. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
4. INVITE B
From: A
P-Asserted-Identity: A
Additional-Identity: D
Require; Explicit
5. INVITE UE1 contact
From: A
P-Asserted-Identity: A
Additional-Identity: D 
P-Called-Party-ID: B
AS-D
P/S-CSCF-B
AS-B
UE1-B
UE2-B
PLMN-A
1. INVITE D
From: A
P-Asserted-Identity: A
AS-D determines that identity D is external alternative identity or virtual identity of identity B
Rest of IMS signaling including 200 OK and ACK



UE contact
Identity B
Identity C
IMS subscription



P/S-CSCF-B
2b. 200 OK
Contact: UE2 contact;
q=q2; expires=3600
AS-B
UE1-B
q1
1a. REGISTER
To: B
Contact: UE1 contact; q=q1
1b. 200 OK
Contact: UE1 contact1; 
q=q1; expires=3600
UE2-B
q2
2a. REGISTER
To: B
Contact: UE2 contact; q=q2
Possible authentication challenge
1c.3rd Party Registration
Possible authentication challenge
2c.3rd Party Registration



