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1. Introduction
There are several ENs and missing normative procedure in the replication by remote UE which this CR attempts to cover.
2. Reason for Change
There are no normative procedures for the pull mode replication by remote UE and there are several ENs.

This CR adds the normative procedures for pull mode replication and proposes an alternative solving the ENs as follows:

-
for each established session the remote UE indicates replication support by g.3gpp.iut.replicator feature tag in Contact header field. The value of the feature tag is set to the dialog identifier of the session.
-
SC UE requesting replication populates the replication request as follows: 

-
Accept-Contact header field with feature tag g.3gpp.iut.replicator 

-
Target-Dialog header field with the dialog identifier of the session to be replicated. The dialog identifier value is taken from the value of the g.3gpp.iut.replicator feature tag in Contact header field of the session requested to be replicated. 

-
if the remote UE receives a SIP INVITE request with the Accept-Contact header field containing the g.3gpp.iut.replicator feature tag, the remote UE sets the playback state of the session being established to the same state as in the session indicated by the Target-Dialog header field of the INVITE request

The CR also solves the following editor's note:
Editor's Note: It is FFS if the session replication can be replication of some of the media components belonging to the session.
as 23831-110 states in subclause 4.3.1 "Replicating media by remote end":


This scenario enables the IMS IUT user to replicate all media flows of an ongoing multimedia session to a different UE, which results in establishing an IMS session which is independent from the original one. 


and in subclause 6.1.3.7.1 "Pull Mode Session Replication":

4.
If the request is authorized, UE-2 creates a new session with the remote UE. When the new session is established, the state of the original media is replicated e.g. same playback state; same used media etc. is replicated. If the remote party does not support setting up a replicated session, the flow will fail.


and in subclause 6.1.3.7.2 "Push Mode Session Replication (same subscription)":

4.
UE-2 initiates a new session with the remote UE. When the new session is established, the state of the original media is replicated, e.g., same playback state, same used media, etc. is replicated. If the remote party does not support setting up a replicated session, the flow will fail.


and in subclause 6.1.3.7.3 "Push Mode Session Replication (different subscription)":

5.
If the request is accepted by UE-2, UE-2 initiates a new session with the remote UE. When the new session is established, the state of the original media is replicated, e.g., same playback state, same used media, etc. is replicated.


3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.837.
* * * First Change * * * *
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* * * Next Change * * * *

4.7.1.1
Alternatives for protocol solutions to identify requests for replication

The issues identified in clause 4.7.3.1 regarding indication of request of session replication can be resolved by one of the options summarised below:

1.
UE includes new information in the SDP of the media to be replicated.  One example is to define a new attribute within the "i=" field, e.g., "i=replicate".  The same method could be also used to define an indication to transfer media, e.g., "i=transfer". However, "i=" field is intended to be human-readable and not for parsing by automata. Alternatively, a new attribute can be introduced to indicate explicitly if a media component is to be replicated. Such an attribute may be used at the session level if all media components are to be replicated, else applied to eachmedia component at the media level.
The "a=" field is the main method for extending the SDP in order to meet application demands.  Therefore, it is more suitable to be used as an indication of replication.

2.
Include a new header field, i.e. "Replicate Header Field" that describe the session/media to be replicated. The "Replicate Header Field" would have similar parameters to the "Replaces Header Field" as defined in IETF RFC 3891 [10].  The Replicate header includes the dialog-id of the session to be replicated (call-id, to and from tags); 

3.
include an XML body in the request for session/media replication. The XML body contains the instruction to "replicate" session/media from the existing Controller UE to the intended target Controller UE. The XML body may include the identity (i.e. the GRUU) of the existing Controller UE and the identity (i.e. GRUU) of the target Controller UE. Alternatively, these may be included in the appropriate SIP header fields (e.g. Request-URI, Contact, etc);
4.
include an feature tag in Accept-Contact as described in subclause 4.7.2.1.4;

* * * Next Change * * * *

4.7.2.1.4
Alternative 4: feature tag indicating replication
Inclusion of Accept-Contact with media feature tag g.3gpp.iut.replicator in a request indicates request for replication.

* * * Next Change * * * *

4.7.2.3
Session replication by remote UE – pull mode
Refer to subclause 4.7.2.1 for proposed alternatives to identify requests for replication.

4.7.2.3.1
Alternative 1
4.7.2.3.1.0
General

This alternative requires replication support in remote UE as described in 4.7.2.3.1.0A.

4.7.2.3.1.0A
Remote UE

The same handling as in subclause 4.7.2.4.1.0A applies.

4.7.2.3.1.1
SC UE

4.7.2.3.1.1.1
Triggering pull mode session replication

The SC UE shall fetch the dialog information of a source UE as described in subclause 4.9 and select an existing session for replication.

The SC UE shall send a SIP INVITE request according to 3GPP TS 24.229 [4]. The SC UE shall populate the SIP INVITE request as follows:

A.
the Request-URI is set to the remote target URI (as defined in IETF RFC 3261 [z]) of the existing session;

B.
an Accept-Contact with 
a.
g.3gpp.iut.replicator media feature tag; and

b.
explicit and require; and

C.
Target-Dialog header field containing the value of the g.3gpp.iut.replicator media feature tag in Contact header field provided by remote UE during the establishment of the existing session;

D.
SDP offer containing the same media components as used in the existing session.
4.7.2.3.1.2
SCC AS

No additional requirements above the handling for originating session.
* * * Next Change * * * *

4.7.2.4.1
Alternative 1
4.7.2.4.1.0
General

This alternative requires replication support in remote UE as described in 4.7.2.4.1.0A.

4.7.2.4.1.0A
Remote UE

4.7.2.4.1.0A.1
General
When the UE establishes a session which can be replicated and which has a playback state, the UE shall include the g.3gpp.iut.replicator media feature tag in Contact header field of sent SIP request and SIP responses establishing the session. The UE shall set the value of the g.3gpp.iut.replicator to the dialog identifier of the session being established.
4.7.2.4.1.0A.1
Session replication request handling

Upon receiving the SIP INVITE request with: 
-
Accept-Contact header field containing g.3gpp.iut.replicator media feature tag; and

-
Target-Dialog header field;

and if the Target-Dialog header field value identifies an an existing session and if both sessions are established with the same local resource, then the UE has enough information to set the playback state in the session being established to the same state as the playback state of the existing session.
4.7.2.4.1.1
SC UE

4.7.2.4.1.1.1
Triggering push mode session replication request

In order to replicate an existing session of this SC UE to other UE, the SC UE shall send a SIP REFER request as specified in IETF RFC 3515 [8] and 3GPP TS 24.229 [4]. The SC UE shall populate the SIP REFER request as follows:

1.
the Request-URI set to the URI of the UE where the session is to be replicated;

NOTE:
The URI of the UE needs to be a GRUU if multiple UEs share the same identity.

2.
the Refer-To header field set to the remote target URI (as defined in IETF RFC 3261 [19]) of the existing session and extended with the following URI header field:




A.
if the session is established using an IMS communication service that requires the use of an IMS communication service identifier:

a.
optionally the Accept-Contact header field with the g.3gpp.icsi-ref media feature tag containing the IMS communication service identifier of the existing session; and

b.
the P-Preferred-Service header field set to the IMS communication service identifier of the existing session; 
B.
SDP body listing the media as used in the existing session selected for replication;
C.
Accept-Contact URI header field with:
a.
g.3gpp.iut.replicator media feature tag; and

b.
explicit and require; and

D.
Target-Dialog header field containing the value of the g.3gpp.iut.replicator media feature tag in Contact header field provided by remote UE during the establishment of the existing session.


4.7.2.4.1.1.2
Handling push mode session replication request

Upon receiving SIP REFER request containing Refer-To header field containing a URI with method parameter equal to "INVITE" or without method parameter and with Accept-Contact URI header field containing g.3gpp.iut.replicator media feature tag the UE shall handle the SIP REFER request as specified in 3GPP TS 24.229 [4] and IETF RFC 3515 [8].



4.7.2.4.1.2
SCC AS

4.7.2.4.1.2.1
Distinction of requests sent to the SCC AS

The SCC AS needs to distinguish between the following SIP requests to provide specific functionality relating to session replication:

1.
SIP REFER request routed to the SCC AS due to the originating filter criteria where:

A.
the Refer-To contains a SIP URI with 
a.
method parameter set to "INVITE" or without method parameter; and
b.
Accept-Contact URI header field containing g.3gpp.iut.replicator media feature tag.

In the procedures below, such request is known as "SIP REFER request due to session replication".

Other SIP initial requests for a dialog and requests for a SIP standalone transaction can be dealt with in any manner conformant with 3GPP TS 24.229 [4].


4.7.2.4.1.2.2
Session replication from the served UE

Upon receiving a SIP REFER request due to session replication, the SCC AS shall:

1.
if not authorized, reject the SIP request with a SIP 403 (Forbidden) response and do not process the remaining steps; and

Editor's note: authorization policy if FFS
2.
forward the SIP REFER request in any manner conformant with 3GPP TS 24.229 [4].

* * * Next Change * * * *

4.7.4.3.1.2
Dual subscription
This subclause describes the scenario when the session is replicated in the remote UE upon request from UE-2. The session is established using IMS communication service identified by ICSI urn:urn-7:3gpp-service.ims.icsi.iptv. The flow diagram shows when UE-1 and UE-2 belong to two different subscriptions. 


UE-1(123.45.67.89) is in an active session with the remote UE (132.54.76.98). The remote UE included the g.3gpp.iut.replicator media feature tag with value fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544 in the Contact header when establishing the session. The call is anchored in the SCC AS of the UE-1. Prior to pull the session replication, UE-2 gets the dialog information of UE-1 such as the media type and port numbers on the remote end or IMS communication service identifier of each session. This is done by UE-2 having subscribed to dialog event package between UE-1 and the SCC AS.
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Figure 4.7.4.3.1.2-1: Signalling flow for session replication in the remote UE – Pull mode

1-4.
SIP INVITE request (from UE-2 to remote UE)


UE-2 (123.112.67.87) sends a SIP INVITE request to the remote UE.



Table 4.7.4.3.1.2-1 SIP INVITE request (UE-2 to remote UE)

INVITE sip:user3_public3@home3.net;gr=urn:uuid:f81d4fae-17oct-11a1-a678-0054c91eabcd SIP/2.0
Via:

Record-Route: sip:scc-as@home2.net 
To: sip:user3_public3@home3.net;

From: sip:user2_public1@home2.net;tag=acegi

Call-ID: 

CSeq: 

Max-Forwards:

P-Asserted-Identity: "remote user" sip:user2_public1@home2.net
Contact: <sip:user2_public1@home2.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6>;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.iptv"
P-Preferred-Service: urn:urn-7:3gpp-service.ims.icsi.iptv

Accept-Contact: *;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.iptv"
Allow:

Content-Type: application/sdp
Content-Length:(…)
Accept-Contact: *;+g.3gpp.iut.replicator; explicit; require

Target-Dialog: fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544
v=0

o=- 1027933615 1027933615 IN IP4 123.112.67.87

s=-
t=0 0

m=audio 1456 RTP/AVP 96 0

c=IN IP4 123.112.67.87
5-8.
SIP 200 (OK) response (from remote UE to UE-2)


The remote UE acknowledges the SIP INVITE request by sending SIP 200 (OK) response to UE-2. Based on the Accept-Contact header field with the g.3gpp.iut.replicator media feature tag and the dialog identifier provided in the Target-Dialog header field, the remote UE sets the playback state in the session being established to the same state as the playback state of the session being replicated, i.e. fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544. 

Since the replicated session is a new independent session which can be further replicated, the g.3gpp.iut.replicator media feature tag with a new value is included in the Contact header field.
Table 4.7.4.3.1.2-5 SIP 200 (OK) response (Remote UE to UE-2)

SIP/2.0 200 OK

Via:

To: sip:user3_public3@home3.net;tag=aabb
From:

Call-ID: 

CSeq: 

P-Asserted-Identity:

Contact: <sip:user3_public3@home3.net;gr=urn:uuid:f81d4fae-17oct-11a1-a678-0054c91eabcd>;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.iptv";+g.3gpp.iut.replicator="dkjhlfjgrt@sccas.home3.net;local-tag=aabb;remote-tag=acegi"
Allow:

Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 1027933615 1027933615 IN IP4 132.54.76.98

s=-

t=0 0

m=audio 1300 RTP/AVP 96 97

c=IN IP4 132.54.76.98
9-12.
SIP ACK request (from UE-2 to the remote UE)


The controllee UE, UE-2, sends SIP ACK request to the remote UE.
* * * Next Change * * * *

4.7.4.4.1.2
Dual subscription
In the example flow at the figure 4.7.4.4.1.2-1, UE-1 has an ongoing multimedia session with UE-3 anchored at SCC AS-1. The UE-3 included the g.3gpp.iut.replicator media feature tag with value fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544 in the Contact header when establishing the session. UE-1 and UE-2 belong to different subscribers. 
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Figure 4.7.4.4.1.2-1: Signalling flow for replication of session existing at other UE

NOTE:
For clarity, the SIP 100 (Trying) responses and SIP NOTIFY requests with SIP 100 (Trying) are not shown in the signalling flow.

1.
UE-1 is in session with UE-3


The dialog identifier of the session between SCC AS-1 and UE-1 is AB03a0s09a2sdfglkj490333, remote-tag=dfg45, local-tag=444.

2.
UE-1 decides to replicate the session from UE-1 to UE-2. 

3-9.
SIP REFER request (UE-1 to UE-2) - see example in table 4.7.4.4.1.2-3


The UE-1 sends SIP REFER request to UE-2 to request the session replication. When SCC AS-2 receives the SIP REFER request, the SCC AS-2 authorizes the request.
Table 4.7.4.4.1.2-3: SIP REFER request (UE-1 to Intermediate IM CN subsystem entities) 

REFER sip:user2@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-2222-222222222222 SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp;branch=z9hG4bKnashds7dfdsdq

Max-Forwards: 70

P-Preferred-Identity: <sip:user1@home1.net>

From: <sip:user1@home1.net>;tag=171828

To: <sip:user2@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-2222-222222222222>

Call-ID: Asdasd23123366 

Cseq: 41277 REFER

Contact: <sip:user1@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-1111-111111111111>
Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Content-Length: 0

Refer-To: <sip:user3@home2.net;gr=urn:uuid:f81d4fae-17oct-11a1-a678-0054c91eabcd?P-Preferred-Service=urn:urn-7:3gpp-service.ims.icsi.iptv&Accept-Contact=*%3b+g.3gpp.icsi-ref%3d%22urn%253Aurn-7%253gpp-service.ims.icsi.iptv%22&Accept-Contact:*%3bg.3gpp.iut.replicator%3dexplicit%3brequire&Target-Dialog=fa77as7dad8-sd98ajzz%40sccas.home3.net%3Blocal-tag%3Dkkaz%3Bremote-tag%3D6544%0A>

Referred-By: <sip:user1@home1.net>

Require: sec-agree
Proxy-Require: sec-agree
Security-Verify: ipsec-3gpp; q=0.1; alg=hmac-sha-1-96; ealg=aes-cbc; spi-c=98765432; spi-s=87654321; port-c=8642; port-s=7531


Request-URI:
contains the GRUU of the UE-2

Refer-To:
contains the URI of UE-3 together with Accept-Contact header field indicating that replication is requested and Target-Dialog header field containing the dialog identifier of the session to be replicated.



10-16.
SIP 202 (Accepted) response for the SIP REFER request (UE-1 to UE-2)

17-21.
SIP INVITE request (UE-2 to UE-3)


The UE-2 establishes a session with UE-3 based on the information provided in the SIP REFER request.

Table 4.7.4.4.1.2-17 SIP INVITE request (UE-2 to UE-3)

INVITE sip:user3@home2.net;gr=urn:uuid:f81d4fae-17oct-11a1-a678-0054c91eabcd SIP/2.0
Via:

Record-Route: sip:scc-as@home2.net 
To: sip:user3@home2.net
From: sip:user2@home1.net;tag=acegi

Call-ID: 

CSeq: 

Max-Forwards:

P-Asserted-Identity: sip:user2@home1.net
Contact: <sip:user2@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-2222-222222222222>;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.iptv"
P-Preferred-Service: urn:urn-7:3gpp-service.ims.icsi.iptv

Accept-Contact: *;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.iptv"
Allow:

Content-Type: application/sdp
Content-Length:(…)

Accept-Contact: *;+g.3gpp.iut.replicator; explicit; require
Target-Dialog: fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544

v=0

o=- 1027933615 1027933615 IN IP4 123.112.67.87

s=-
t=0 0

m=audio 1456 RTP/AVP 96 0

c=IN IP4 123.112.67.87
22-26.
SIP 200 (OK) response to SIP INVITE request (UE-3 to UE-2)

The UE-3 establishes the session by sending SIP 200 (OK) response to SIP INVITE request. Based on the Accept-Contact header field with the g.3gpp.iut.replicator media feature tag and the dialog identifier provided in the Target-Dialog header field, the UE-3 sets the playback state in the session being established to the same state as the playback state of the session being replicated, i.e. fa77as7dad8-sd98ajzz@sccas.home3.net;local-tag=kkaz;remote-tag=6544. 
27-31.
SIP ACK request (UE-2 to UE-3)

32-38.
SIP NOTIFY request (UE-2 to UE-1)


The UE-2 informs the UE-1 that the action triggered by SIP REFER request was successfully completed.

39-45.
SIP 200 (OK) response to SIP NOTIFY request (UE-1 to UE-2)

The UE-1 confirms the SIP NOTIFY request by sending SIP 200 (OK) response to SIP NOTIFY request. 

46-47.
Media


Two independent sessions exist - the original session still has the media path between UE-1 and UE-3 and the replicated session has the media path between UE-2 and UE-3.

* * * Next Change * * * *

Annex A:
Definition of media feature tags

A.1. Media feature tag g.3gpp.iut-xyz
Media feature-tag name: g.3gpp.iut-ref
ASN.1 Identifier: 1.3.6.1.8.2.x

Editor's note:
The ASN.1 Identifier will need to be updated once the IANA registration is completed.

Summary of the media feature indicated by this tag: This media feature-tag when used in a SIP message indicates that the SIP message is an inter-UE transfer operation. The IMS network uses this media feature tag to route the SIP message to the SCC AS.

Values appropriate for use with this feature-tag: none
The feature-tag is intended primarily for use in the following applications, protocols, services, or negotiation mechanisms: This feature-tag is most useful in a communications application, for indicating that the SIP message request is an inter-UE transfer operation.

Examples of typical use: Indicating that to the IMS Core that the SIP message is an inter-UE transfer operation.

Related standards or documents: 3GPP TS 24.837: "IP Multimedia Subsystem (IMS) inter-UE transfer enhancements; Stage 3"

Editor's note:
The document 3GPP TS 24.837 will be replaced by document 3GPP TS 24.237.

Security Considerations: Security considerations for this media feature-tag are discussed in subclause 12.1 of IETF RFC 3840 [9].

A.2. Media feature tag g.3gpp.iut.replicator
Media feature-tag name: g.3gpp.iut.replicator
ASN.1 Identifier: 1.3.6.1.8.2.x

Editor's note:
The ASN.1 Identifier will need to be updated once the IANA registration is completed.

Summary of the media feature indicated by this tag: 
This media feature-tag when used in a Contact header field of SIP INVITE request or SIP response to the SIP INVITE requests indicates that the session being established can be replicated. The value of the feature tag indicates the unique identity of the session. 
This media feature-tag when used in a Accept-Contact header field of SIP INVITE request indicates that originator of the session being established wishes to replicate the session identified by the Target-Dialog header field included in the SIP INVITE request. 
Values appropriate for use with this feature-tag: string with syntax as defined for value of the Target-Dialog header field in IETF RFC 4538 [y].
The feature-tag is intended primarily for use in the following applications, protocols, services, or negotiation mechanisms: This feature-tag is most useful in a communications application, for Inter UE replication operation.

Examples of typical use: Indicating that to the IMS Core that the SIP message is an inter-UE replication operation.

Related standards or documents: 3GPP TS 24.837: "IP Multimedia Subsystem (IMS) inter-UE transfer enhancements; Stage 3"

Editor's note:
The document 3GPP TS 24.837 will be replaced by document 3GPP TS 24.237.

Security Considerations: Security considerations for this media feature-tag are discussed in subclause 12.1 of IETF RFC 3840 [9].
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