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Introduction

IMS sessions using ICS and/or SRVCC scenario imply the same roaming issues as those only using PS media and should therefore be taken into account in the development of RAVEL solutions. The following proposes to update the TR in this respect.

Proposed changes to TR 23.850
1st change

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
 3GPP TS 23.002: "Network Architecture".

[3]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[4]
3GPP TS 23.079: "Support of Optimal Routeing (SOR); Technical Realization".
[5]
3GPP TS 23.066: "Support of Mobile Number Portability (MNP); Technical realization; Stage 2".
[6]
GSMA PRD IR.65: "IMS Roaming and Interworking Guidelines", version 4.0, GSM Association.
[v]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[w]
3GPP TS 23.237: "IP Multimedia Subsystem (IMS) Service Continuity: Stage 2".

[x]
3GPP TS 23.292: "IP Multimedia Subsystem (IMS) centralized services; Stage 2".
[y]
3GPP TR 23.885: "Feasibility Study of Single Radio Voice Call Continuity (SRVCC) from UTRAN/GERAN to E-UTRAN/HSPA; Stage 2".
Next change

4.3
SRVCC requirements

The solution shall be compatible with the use of SRVCC as specified in TS 23.216 [v] and TS 23.237 [w], including when ATCF enhancements are used.

The application of a Single Radio VCC procedure to the roaming UE shall not result in changes in the user charging.

4.4
Media plane considerations

The solution should consider the case where the HPLMN requests the user plane to be anchored in the HPLMN.
In order not to contravene the existing interconnection model, the media plane shall not be routed without the associated signalling through intermediate carrier networks.
The solution should consider the cases where voice over IMS is provided with CS media, using one of the following procedures:

-
“Origination using I2 reference point” (see TS 23.292 [x]),

-
“Termination using I2 reference point” (see TS 23.292 [x]),

-
“Termination to non ICS UE not registered in IMS” (see TS 23.292 [x]),

-
any procedure for “PS – CS Access Transfer” specified in TS 23.237 [w] clause 6.3.2.1,

-
any procedure for “PS - PS in conjunction with PS – CS Access Transfer” specified in TS 23.237 [w] clause 6.3.2.3.
Next change

4A Reference Architecture

[image: image1.emf]IMS Access

ICS Access

(IMS Emulation)

SIP

P-CSCF/

ATCF

VPLMN-A

UE A

Interconnection/

Destination 

Network

HPLMN-A

IBCF/

S-CSCF/

AS

Anchor

point

IBCF

I-BGF

RTP

IBCF IBCF I-BGF

I-BGF

detailed internal HPLMN 

architecture not shown here

IMS-AGW

/

ATGW

RTP Media

Mobile PS 

Core

(S-GW/PDN-GW, ..)

24.008

ATCF

UE A

A-IF

ATGW

MSC Server

enhanced for 

ICS

SIP

RTP

MGW

ATCF/ATGW is optional

A-BGF/ATGW is 

optional

IMS Access and “ICS 

emulating IMS Access” 

behave similar towards the 

surrounding IMS network 

signalling

media


Next change

5.1 CS Copy Cat model based on V-CSCF

…

5.1.3.2 Session origination procedures with VPLMN routing
The clause describes the procedures when an originated flow is routed back from the originating HPLMN to the originating VPLMN for onward routing decision. For simplicity of the drawings, only one intermediate network is shown, and only the originating side routing. The termination routing is expected to follow the procedures of TS 23.228 [3].
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 Figure 5.1.3.2-1: Session Origination flow with VPLMN routing.

The following steps are performed: 

1.
The UE initiates a session towards the remote end, and forwards it to the P-CSCF. 

2.
The P-CSCF performs normal handling of the INVITE, with the additional procedure of adding the address of the V-CSCF to the INVITE (this could be a FQDN pointing to one or more physical functions). Additionally, the P-CSCF applies the OMR procedures to allow for short cutting of media on for the HPLMN tromboning. The P-CSCF adds the charging ICID with the ORIG-IOI pointing to the VPLMN.  The INVITE is forwarded toward the home network (IBCF next hop). 

3.
The IBCF adds additional OMR information to allow short cut of media for the HPLMN tromboning prior forwarding the message to the intermediate network.  

4.
The intermediate network applies OMR procedures as required, and adds its own transit-ioi for charging purposes, prior forwarding to the originating HPLMN. 

5.
The IBCF in the HPLMN applies the OMR procedures as required, and forwards the INVITE to the S-CSCF. 

6.
The S-CSCF performs service invocation. 

7.
The S-CSCF performs routing decision and based on that the UE is roaming, and a roaming agreement for VPLNM call routing is in place and home routing is not required, the S-CSCF decides to route back to the VPLMN for onward call routing. It adds in charging information, the HPLMN id as the ORIG-IOI, and routes the session back to the VPLMN based on the V-CSCF addressed received in the INVITE (added by the VPLMN in step 2). 

NOTE 1:
The S-CSCF adds the HPLMN id to the orig-ioi for the onward routing to ensure that the CDR and settlement on the "leg" back to the VPLMN is treated correctly. 

8.
The IBCF applies the OMR procedures as required, and forwards the INVITE to the intermediate network.

9.
The intermediate network applies OMR procedures as required, and adds its own transit-ioi for charging purposes, prior forwarding to the VPLMN. 

10.
When receiving the INVITE, the IBCF will apply OMR procedures (and will detect that a media loop is now available within the VPLMN). The IBCF forwards the INVITE towards the V-CSCF. 

11.
The V-CSCF will perform calling party number routing using the same mechanisms as used for the S-CSCF. If required, the call may be routed through a BGCF for further number analysis if not available in ENUM. The V-CSCF will replace the orig-ioi with the VPLMN id to for the continuation of the call. If desired, the V-CSCF may also decide to not use OMR for the remaining part towards the remote end, and thereby remove appropriate OMR attribute to have the short cut within the VPLMN only.  The V-CSCF forwards the INVITE towards the remote end (i.e., towards selected IBCF or MGCF). 

NOTE 2:
In case the called user is an IMS user of the VPLMN- the call will be routed directly to the terminating side, (i.e., I-CSCF of the VPLMN) without traversing an MGCF/IBCF

12.
The MGCF/IBCF performs normal call routing procedures to route towards the remote network/end. 

13.
Provisional responses may be received. At this time, the OMR shortcut within the VPLMN will be found and established. 

14-15. A final response is received from the terminating side, and forwarded towards the V-CSCF. 

15.
The V-CSCF generates needed CDRs, and will route back the 200 OK towards the HPLMN. The V-CSCF restores the ioi parameters to what was received from the HPLMN. 

16-19. The 200 OK is routed back towards the S-CSCF. OMR procedures are applied, and CDR generation performed. 

20.
The S-CSCF restores the charging ioi parameters to that of the original INVITE received, prior forwarding the 200 OK. 

21-24. The 200 OK is forwarded back to the UE. 

At this point, the signalling path will be established via the HPLMN, and back to the VPLMN. The media path will remain in the VPLMN and send out directly together with signalling towards the terminating network. 

The above procedures will also work: 
-
for an originating session for (v)SRVCC that use ATCF enhancements. In such case, an ATCF is included in the signalling path at step 2.

-
for an originating sessions that uses CS media with MSC Server enhanced for ICS. In such case, the INVITE in step 1 is replaced by a CS call setup, and the P-CSCF is replaced by the MSC Server enhanced for ICS. The MSC Server enhanced for ICS will need to provide the V-CSCF address. As an alternative, the V-CSCF address can be provided by an IBCF. 
-
for an originating session that uses CS media with MSC Server enhanced for ICS and ATCF, for SRVCC to E-UTRAN/HSPA (see TR 23.885). In such case, the INVITE in step 1 is replaced by a CS call setup, and the P-CSCF is replaced by the MSC Server enhanced for ICS and the ATCF. The MSC Server enhanced for ICS or the ATCF will need to provide the V-CSCF address. As an alternative, the V-CSCF address can be provided by an IBCF.
The same applies to the procedures described in sub-clauses 5.1.3.3, 5.1.3.4  and 5.1.3.5.
Next change

5.2
Transit routing via VPLMN

…

5.2.4 Session origination procedure for transit routing via VPLMN

…


The above procedure will also work:

-
for an originating session for (v)SRVCC that use ATCF enhancements; in such case, an ATCF is included in the signalling path at step 2;
-
for an originating sessions that uses CS media with MSC Server enhanced for ICS; in such case, the INVITE in step 1 is replaced by a CS call setup, and the P-CSCF is replaced by the MSC Server enhanced for ICS;
-
for an originating session that uses CS media with MSC Server enhanced for ICS and ATCF, for SRVCC to E-UTRAN/HSPA (see TR 23.885). In such case, the INVITE in step 1 is replaced by a CS call setup, and the P-CSCF is replaced by the MSC Server enhanced for ICS and the ATCF.
Next change

5.3
Transit function in the visited network

…

5.3.2
Alternative A – configuration based route-back
5.3.2.1
Description
The procedure described in this subclause assumes that originating home network support additional routing capabilities (i.e transit functions), and based on roaming agreements with originating visited network the originating home network routes originating requests to a transit function of the originating visited network.
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Figure 5.3.2.1-1: Configuration based route-back
1)
P-CSCF receives an originating request from the roaming UE.
2)
P-CSCF forwards the request to S-CSCF applying standard routing procedures.
3)
After triggering originating services for the served user (not shown in the figure), the S-CSCF detects that the request is received from a user roaming in visited A network, and according to internal logic and interconnect agreements the S-CSCF applies additional routing capabilities to forward the request to a transit function in the originating visited network.
NOTE 1:
Alternatively, the last originating service can be a "route-back service" that will act as UAS towards the S-CSCF, and simply forwards the request back to the originating visited network.
4)
Transit function in the visited network forward the request towards the terminating home network (either directly, or using transit functions of other networks).
NOTE 2:
The rest of the request routing and responses are not shown.

The above procedure will also work:

-
for an originating session for (v)SRVCC that use ATCF enhancements; in such case, an ATCF is included in the signalling path between P-CSCF and IBCF;

-
for an originating sessions that uses CS media with MSC Server enhanced for ICS; in such case, the P-CSCF is replaced by the MSC Server enhanced for ICS;

-
for an originating session that uses CS media with MSC Server enhanced for ICS and ATCF, for SRVCC to E-UTRAN/HSPA (see TR 23.885). In such case, the P-CSCF is replaced by the MSC Server enhanced for ICS and the ATCF.

Next change

5.3.3
Alternative B – Route-back triggered by the visited network

5.3.3.1
Description
The procedure described in this subclause assumes that originating visited network changes the originating request to trigger routing the originating request back to the visited network. Assuming that no service in the originating home network performs 3pcc and changes the originating request completely, as a consequence of change in the originating visited network normal SIP routing procedures will cause the request to return to the originating visited network.
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Figure 5.3.3.1-1: Route-back triggered by visited network
1)
P-CSCF receives an originating request from the roaming UE.
2)
According to local policy the P-CSCF forwards the request towards the originating home network via an IBCF.
NOTE 1:
It can be assumed that IBCF is used during registration as well, so P-CSCF only applies standard routing procedures.
3)
Based on local policy the IBCF adds its own address as the last entry to the route of the request. It also includes a token to the route entry to enable the correlation of the current request and the request returning from the originating home network.
NOTE 2:
Alternatively, the IBCF adds SIP Trunk Group Parameters (see RFC 4904 [x]) to indicate desired "re-entry" function.
4)
After executing the services (not shown in the figure) the IBCF URI with the token is left in the route, so the S-CSCF will route the request according to that (see step 11 in 5.4.3.2 of TS 24.229 [x]) back to the originating visited network.
NOTE 3:
The usage of trunk group parameter would guarantee that request termination procedure in S-CSCF routes the request back to the originating visited network.
5)
Transit function in the visited network forward the request towards the terminating home network (either directly, or using transit functions of other networks).
NOTE 4:
The rest of the request routing and responses are not shown.

The above procedure will also work:

-
for an originating session for (v)SRVCC that use ATCF enhancements; in such case, an ATCF is included in the signalling path between P-CSCF and IBCF;

-
for an originating sessions that uses CS media with MSC Server enhanced for ICS; in such case, the P-CSCF is replaced by the MSC Server enhanced for ICS;

-
for an originating session that uses CS media with MSC Server enhanced for ICS and ATCF, for SRVCC to E-UTRAN/HSPA (see TR 23.885). In such case, the P-CSCF is replaced by the MSC Server enhanced for ICS and the ATCF.

End of changes

�Sub-clause proposed to be added  by S2-113838. This change assumes that S2-113838 will be agreed and proposes text to be added after the text that S2-113838 proposes to add.
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