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Background
The new work item lists a new use case for the multiple devices and multi identities services that a user having two devices and would like to have one of them with him while doing some activity but wish not getting alerted on the device that the user has with him. Basically the new use case requires control by the user when the terminating call is for that user.
This new use case can be broken down to whether the identity used by user-B is a native or non-native. If the identity is native then the identity belong to the same IMSI and the same IMS registration. 
Native Identity

Figure 1 shows the case when the identity is native with the registration of UE-B with identity B. The Contact header field may also include other capabilities for UE-B, such as methods and class, see IETF RCF 3841 [1]. UE-B is also allowed to use identity C which the UE receives in the Contact header field of the 200 OK response.
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Figure 1

In this case when an INVITE is sent by UE-A towards UE-B which is shown in Figure 2. User B as shown has two devices one for identity B which is registered against the UE contact at the time of registration and the other one for identity C which can be used against UE contact as was received in SIP 200 (OK) response of the REGISTER message.
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Figure 2
1.
S-CSCF-B receives a SIP INVITE from PLMN-A. The SIP INVITE request contains Request-URI identifying user B as B-native.
2.
Upon receipt of the SIP INVITE request, the AS-B determines that the request is for UE-B for which the identity B in Request-URI.
3.
The AS-B forwards the SIP INVITE request towards the S-CSCF-B.

4.
If the capability of UE contact allows, the S-CSCF-B replaces the Request-URI with the UE contact and adds a P-Called-Party-ID header field set to identity B. The S/P-CSCF forwards the SIP INVITE request towards the UE contact which are UE-B with the identity B and UE-C with identity C. 
If the capability of UE contact does not allow, the S-CSCF-B terminates the session establishment and sends a response with an appropriate error code towards PLMN-A. UE-B or UE-C may have added class set to "business" or methods other than "INVITE" to the contact header field at the time of registration. These capabilities may not match with the caller preference in the SIP INVITE request, see IETF RCF 3841 [1].
5.
The P-Called-Party-ID header field is set to identity B and due to implementation issue, the device marked as UE-B with the identity B sends SIP 200 (OK) response towards the S/P-CSCF.
6-
The S-CSCF-B forwards the SIP 200 (OK) response to AS-B.
7-
The AS-B forwards the SIP 200 (OK) response to the S-CSCF-B.
8-
The S-CSCF-B forwards the SIP 200 OK response to PLMN-A.
9-
S-CSCF-B receives a SIP ACK request from PLMN-A.

10-
S-CSCF-B forwards the SIP ACK request to the AS-B.

11-
AS-B forwards the SIP ACK request to the S-CSCF-B.

12-
S-CSCF forwards the SIP ACK request to the UE-B.
Figure 3 shows another case when the identity is native with the registration of UE-B with identity B. UE-B is also allowed to use identity C which the UE receives in the Contact header field of the 200 OK response.
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Figure 3
1-
The first device registers UE contact with the identity B with an instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4] with a q-value chosen to q1. The Contact header field may also include some capabilities for UE-B, such as methods and class, see IETF RCF 3841 [1]. In this registration reg-id1 may be used to identify the registration for a flow. 
2-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the instance of the contact, pub-gruu, temp-gruu, reg-id, the q-value to confirm the requested q-value, identity C which can also be used by this contact and the expire parameter to indicate when the instance of the contact is expired.
3-
S-CSCF 3rd party registers on behalf of the UE.

4-
The second device may use the identity C with another instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4] with a q-value chosen to q2. The Contact header field may also include some capabilities for UE-C, such as methods and class, see IETF RCF 3841 [1]. In this registration reg-id2 may be used to identify the registration for another flow.
5-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the instance of the contact, pub-gruu, temp-gruu, reg-id, the q-value to confirm the requested q-value, identity B and the expire parameter to indicate when the instance of the contact is expired.
6-
S-CSCF 3rd party registers on behalf of the UE.

In this case when an INVITE is sent by UE-A towards UE-B which is shown in Figure 4. User B as shown has two devices one for identity B which is registered against the UE contact instance 1 and the other one for identity C which is registered against the UE contact instance 2.
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Figure 4
1.
S-CSCF-B receives a SIP INVITE from PLMN-A. The SIP INVITE request contains Request-URI identifying user B as B-native.
2.
Upon receipt of the SIP INVITE request, the AS-B determines that the request is for UE-B for which the identity B in Request-URI.
3.
The AS-B forwards the SIP INVITE request towards the S-CSCF-B.

4.
If the capability of UE contact instance 1 allows, the S-CSCF-B may behave as populating one SIP INVITE request by replacing the Request-URI with the UE contact instance 1 with the registered identity B and sending the SIP INVITE request only to that instance of the UE i.e. UE-B. The S-CSCF-B may add the P-Called-Party-ID header field is set to identity B to the SIP INVITE request.

If the capability of UE contact instance 2 allows, the S-CSCF-B may behave as populating two SIP INVITE requests; one targeted to UE-B with the P-Called-Part-ID header field set to B is added and the other one to UE-C with the P-Called-Party-ID header field set to B is added as well. This behaviour is due to the fact that both identities are associated identities which are registered for the UE contact. Due to the registered q-values for the instances of the UE contact, the SIP INVITE request may be sent simultaneously or at different times towards the UE-B and UE-C. 

If the capability of UE contact instance 1 and instance 2 does not allow the S-CSCF-B terminates the session establishment and sends a response with an appropriate error cause towards PLMN-A. UE-B or UE-C may have added class set to "business" or methods other than "INVITE" to the contact header field at the time of registration. These capabilities may not match with the caller preference in the SIP INVITE request, see IETF RCF 3841 [1].
5.
The UE-B sends SIP 200 (OK) response towards the S/P-CSCF.

6-
The S-CSCF-B forwards the SIP 200 (OK) response to AS-B.
7-
The AS-B forwards the SIP 200 (OK) response to the S-CSCF-B.
8-
The S-CSCF-B forwards the SIP 200 OK response to PLMN-A.
9-
S-CSCF-B receives a SIP ACK request from PLMN-A.

10-
S-CSCF-B forwards the SIP ACK request to the AS-B.

11-
AS-B forwards the SIP ACK request to the S-CSCF-B.

12-
S-CSCF forwards the SIP ACK request to the UE-B.
In figure 2 the instances of the UE contact may register the same identity B and receive the native identity C in the SIP 200 (OK) response if the registrations are successful, see figure 5.
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Figure 5
1-
The first device registers UE contact with the identity B with an instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4] with a q-value chosen to q1. The Contact header field may also include some capabilities for this instance of the UE contact, such as methods and class, see IETF RCF 3841 [1]. In this registration reg-id1 may be used to identify the registration for a flow. 
2-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the instance of the contact, pub-gruu, temp-gruu, reg-id, the q-value to confirm the requested q-value, identity C which can also be used by this contact and the expire parameter to indicate when the instance of the contact is expired.
3-
S-CSCF 3rd party registers on behalf of the UE.

4-
The second device may use the identity B with another instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4] with a q-value chosen to q2. The Contact header field may also include some capabilities for the instance of the UE contact such as methods and class, see IETF RFC 3841 [1]. In this registration reg-id2 may be used to identify the registration for another flow.
5-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the instance of the contact, pub-gruu, temp-gruu, reg-id, the q-value to confirm the requested q-value, identity B and the expire parameter to indicate when the instance of the contact is expired.
4-
S-CSCF 3rd party registers on behalf of the UE.

In this case when an INVITE is sent by UE-A towards UE-B which is shown in Figure 6. User B as shown has two devices registered for identity B against UE contact instance 1 and the UE contact instance 2.
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Figure 6
1.
S-CSCF-B receives a SIP INVITE from PLMN-A. The SIP INVITE request contains Request-URI identifying user B as B-native.
2.
Upon receipt of the SIP INVITE request, the AS-B determines that the request is for UE-B for which the identity B in Request-URI.
3.
The AS-B forwards the SIP INVITE request towards the S-CSCF-B.

4.
If the capability of UE contact instance 1 and UE contact instance 2 allow, the S-CSCF-B populate two SIP INVITE requests; one targeted to UE-B registered for the UE contact instance 1 and with the P-Called-Part-ID header field set to B is added and the other one to UE-B registered for the UE contact instance 1 and with the P-Called-Party-ID header field set to B is added as well. Due to q-values registered for the UE contact instance 1 and UE contact instance 2, the SIP INVITE may be sent towards the targets simultaneously or in different times.

If the capability of UE contact instance 1 and UE contact instance 2 do not allow the session establishment, the S-CSCF-B terminates the session establishment and sends a response with an appropriate error cause towards PLMN-A. UE-B instance 1 or UE-B instance 2 may have added class set to "business" or methods other than "INVITE" to the contact header field at the time of registration. These capabilities may not match with the caller preference in the SIP INVITE request, see IETF RCF 3841 [1]. 
5.
The UE-B instance 1 sends SIP 200 (OK) response towards the S/P-CSCF.

6-
The S-CSCF-B forwards the SIP 200 (OK) response to AS-B.
7-
The AS-B forwards the SIP 200 (OK) response to the S-CSCF-B.
8-
The S-CSCF-B forwards the SIP 200 OK response to PLMN-A.
9-
S-CSCF-B receives a SIP ACK request from PLMN-A.

10-
S-CSCF-B forwards the SIP ACK request to the AS-B.

11-
AS-B forwards the SIP ACK request to the S-CSCF-B.

12-
S-CSCF forwards the SIP ACK request to the UE-B instance 1.
Non-native Identity
For the non-native identities, the case when the identity is from different IMSIs but the same IMS registration i.e. alternative identity. The registrations are then according to Figure 7
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Figure 7
1-
The first device registers UE1 contact with the identity B. The registration may have an instance with an instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4]. If an instance of the UE1 contact is registered, then a registration identifier reg-id with an assigned number for this instance may also be chosen. However, the instance is not shown in this figure. The Contact header field may have a  q-value chosen to q1. The Contact header field may also include some capabilities for this instance of the UE contact, such as methods and class, see IETF RCF 3841 [1].

2-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the contact, the q-value to confirm the requested q-value, identity C which can also be used by this UE1 contact and the expire parameter to indicate when the contact is expired. If the instance of the UE1 contact is registered then the 200 OK response include pub-gruu, temp-gruu and reg-id as well.
3-
S-CSCF 3rd party registers on behalf of the UE1.

4-
The second device registers UE2 contact with the identity C. The registration may have an instance with an instance-id based on GSMA IMEI URN according to IETF RFC 7254 [2], IETF RFC 5626 [3] and IETF RFC 5627 [4]. If an instance of the UE1 contact is registered, then a registration identifier reg-id with an assigned number for this instance may also be chosen. However, the instance is not shown in this figure. The Contact header field may have a  q-value chosen to q2. The Contact header field may also include some capabilities for the instance of the UE contact such as methods and class, see IETF RFC 3841 [1]. 
5-
The network may challenge the registration and if the authentication is successful, then the network may send in the Contact header of 200 OK, the contact, the q-value to confirm the requested q-value, identity B which can also be used by this UE2 contact and the expire parameter to indicate when the contact is expired. If the instance of the UE2 contact is registered then the 200 OK response include pub-gruu, temp-gruu and reg-id as well.
4-
S-CSCF 3rd party registers on behalf of the UE2.

In this case when an INVITE is sent by UE-A towards the UE with identity B which is shown in Figure 8. User B as shown has two devices registered for identity B with UE1 contact and identity C with the UE2 contact. Instances of the UE1 contact and UE2 contact may be used for these identities and the behavior will be the same. The identities B and C are alternative identities.
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Figure 8
1.
S-CSCF-B receives a SIP INVITE from PLMN-A. The SIP INVITE request contains Request-URI identifying user B with the alternative identity B.
2.
Upon receipt of the SIP INVITE request, the AS-B determines that the request is for UE-B for which the identity B in Request-URI.
3.
The AS-B forwards the SIP INVITE request towards the S-CSCF-B.

4.
If the capability of UE1 contact allows, the S-CSCF-B may behave as populating one SIP INVITE request by replacing the Request-URI with the UE1 contact with the registered identity B and sending the SIP INVITE request only to UE1 contact i.e. UE1-B. The S-CSCF-B may add the P-Called-Party-ID header field is set to identity B to the SIP INVITE request.

If the capability of UE1 contact and UE2 contact allow, the S-CSCF-B may behave by populating two SIP INVITE requests; one targeted to UE-B registered for the UE1 contact with the P-Called-Part-ID header field set to B is added and the other one to UE-C registered for the UE2 contact and with the P-Called-Party-ID header field set to B is added as well. This behaviour is due to the fact that both B and C identities are associated identities as alternative identities which are registered for the UE1 contact and the UE2-contact. Due to q-values registered for the UE1 contact and UE2 contact, the SIP INVITE may be sent towards the targets simultaneously or in different times.


If the capability of UE1 contact and UE2 contact do not allow the session establishment, the S-CSCF-B terminates the session establishment and sends a response with an appropriate error cause towards PLMN-A. UE-B or UE-C may have added class set to "business" or methods other than "INVITE" to the contact header field at the time of registration. These capabilities may not match with the caller preference in the SIP INVITE request, see IETF RCF 3841 [1]. 

5.
The UE1-B sends SIP 200 (OK) response towards the S/P-CSCF.

6-
The S-CSCF-B forwards the SIP 200 (OK) response to AS-B.
7-
The AS-B forwards the SIP 200 (OK) response to the S-CSCF-B.
8-
The S-CSCF-B forwards the SIP 200 OK response to PLMN-A.
9-
S-CSCF-B receives a SIP ACK request from PLMN-A.

10-
S-CSCF-B forwards the SIP ACK request to the AS-B.

11-
AS-B forwards the SIP ACK request to the S-CSCF-B.

12-
S-CSCF forwards the SIP ACK request to the UE1-B.
Proposal

New concepts such as callee capabilities, caller preferences and instances of contacts can be used to implement the new use case for multi devices and multi identities. See CR#0006 against TS 24.174 in document C1-204837.
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5. 200 (OK)
6. 200 (OK)
7. 200 (OK)
8. 200 (OK)
9. ACK
10. ACK
11. ACK
12. ACK
PLMN-A
P/S-CSCF-B
AS-B
UE-B
Instance 1
UE-B
Instance 2
UE1 and UE2 are registered with the same contact but different instances, identities and reg-ids. The instances of the contact have q-values q1 and q2 at the time of registrations.
4b. INVITE UE contact instance 2
From: A
P-Preferred-Identity: A 
P-Called-Party-ID: B



1. INVITE B
From: A
P-Asserted-Identity: A
2. INVITE B
From: A
P-Asserted-Identity: A
3. INVITE B
From: A
P-Asserted-Identity: A
4. INVITE UE contact
From: A
P-Asserted-Identity: A 
P-Called-Party-ID: B
AS-B determines that it shall forward the request UE-B for which the identity B in Request-URI is a native identity.
5. 200 (OK)
From: B
4b. INVITE UE contact
From: A
P-Asserted-Identity: A 
P-Called-Party-ID: B
6. 200 (OK)
7. 200 (OK)
8. 200 (OK)
9. ACK
10. ACK
11. ACK
12. ACK
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



P/S-CSCF-B
5. 200 OK
To: C
Contact: UE contact; pub-gruu="B;gr=UUID";
temp-gruu="tempURI;gr";
+sip.instance; q-value; B; expires=3600
AS-B
UE-B
1. REGISTER
To: B
Supported: gruu
Contact: UE contact; reg-id;
+sip.instance; q-value
2. 200 OK
To: B
Contact: UE contact; pub-gruu="B;gr=UUID";
temp-gruu="tempURI;gr";
+sip.instance; q-value; C; expires=3600
UE-C
4. REGISTER
To: C
Supported: gruu
Contact: UE contact; reg-id;
+sip.instance; q-value
Possible authentication challenge
3.3rd Party Registration
Possible authentication challenge
6.3rd Party Registration



P/S-CSCF-B
AS-B
UE-B
1. REGISTER
To: B
Contact: UE contact;
2. 200 OK
To: B
Contact: UE contact; C; expires=3600
Possible authentication challenge
3. 3rd Party Registration



