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1. Introduction

Request for this work came from GSMA GSM. They requested 3GPP to check if the replication of the roaming and charging principles that apply to circuit switched voice can also be applied to voice over IMS and cover IMS. Therefore the following requirements shall be possible:

· Routing of media for Voice over LTE (VoLTE) when call originator is Roaming should be at least as optimal as that of current Circuit-Switch (CS) Domain. 

· The charging model for roaming used in CS Domain shall be maintained in VoLTE. 

· Allow the HPMN to decide, based on service and commercial considerations as well as regulatory obligations, to enforce the routing of the traffic to itself (home routing).

3GPP SA2 was working on the Stage 2 architecture for Voice over IMS with Local Breakout, which is documented in 3GPP TS23.228. (Chapter 4.15 and Annex M.3). 

2. Proposal

Based on the SA2 work CT1 and CT3 have to work on Stage-3 specifications to enable this roaming architecture for Voice over IMS with Local Breakout. Besides the “normal” home routing procedures, the IM core network should perform additionally based on operator policy a loopback routing procedure to enable the route back of SIP requests to the VPLMN-A: 
A) Support of home routing:
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Example scenario with P CSCF located in visited network and with home routing:
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· The routing decision is performed by the HPMN-A in the S-CSCF (or the BGCF). The S-CSCF performs home routing decision based on the facts that the UE is roaming, local policy and on knowledge that the VPLMN does not support the loopback procedure.

· Home routing is implicit indicated by not including/removing Loop-Back-Indicator and or Loop-back-support-indicator.
· The P-CSCF delivers the charging information needed for the VPMN to generate records.
· Orig-IOI from the visited network to the home IMS network could be useful to ensure correct charging (not used for intermediate networks).

B) Support of a loop-back routing:
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Example scenario with P CSCF located in visited network and with home routing:
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· Indicated by a Loop-back-support-indicator set by the VPLMN-A. The P-CSCF adds a reference to the preferred Transit and Roaming Function. 

· IBCF in the VPLMN allocates a TrGW for the media and follows standard OMR procedures when forwarding the INVITE request to allow this TrGW to be bypassed if the INVITE request later returns to the VPLMN and no other intermediate nodes anchor the media before the request returns.

· IBCF in the HPLMN (support OMR) allow their TrGWs to be bypassed.
· The routing decision is performed by the HPMN-A in the S-CSCF (or the BGCF).
· Loop-back-scenario by replacing Loop-back-support-indicator with a Loop-back-indicator by the HPLMN-A (S-CSCF/AS).

· The IBCF in the VPLMN allows bypass of allocated TrGWs, applies OMR to remove any TrGWs allocated between the VPLMN and HPLMN, and forwards the request to the indicated Transit and Roaming Function.
· The TRF performs calling party routing toward the destination network and delivers the charging information needed for the VPMN-A to generate records.

· Optimal Media Routing (OMR) is used to prevent the user plane to be routed to HPMN-A during the set up signalling loop from VPMN-A to HPMN-A and back to VPMN-A.

3. Conclusion:

To enable the new RAVEL routing functionality it’s could be an efficient solution that:

The initial INVITE request is updated as follows:


· The VPLMN P-CSCF and the MSC server (ICS and SRVCC): 

-
inserts into the initial INVITE request the TRF address (if available) by setting a Feature-Caps header field with the g.3gpp.trf-uri media feature tag.

-
includes an OMR policy in a g.3gpp.omr media feature tag into a Feature-Caps header to instruct the exit IBCF in VPLMN (facing HPLMN A) to initiate OMR. 

The same IBCF may appear several times in the role of an exit IBCF where the OMR policy depends on use case so to avoid wrong behaviour an explicit OMR policy is needed. 


CRs to update 3GPP TS 24.229, 3GPP TS 24.237 and 3GPP TS 29.292 according to the above are provided to the meeting.


The HPLMN S-CSCF: 

-
If there is an bilateral operator agreement and the TRF address is available (either in the g.3gpp.trf-uri media feature tag value or configured) and no AS "rejected" loop-back routing, inserts a Feature-Caps header field with the g.3gpp.loop-back media feature tag into the request to indicated that loop-back routing is used, 

-
includes the OMR policy in a g.3gpp.omr media feature tag into a Feature-Caps header to instruct the exit IBCF in HPLMN (facing the VPLMN A).


The same IBCF may appear several times in the role of an exit IBCF where the OMR policy depends on use case so to avoid wrong behaviour an explicit OMR policy is needed. 


A CR to update 3GPP TS 24.229 according to the above is provided to the meeting.


The TRF:

-
Removes the g.3gpp.loop-back media feature tag; and

-
includes the OMR policy in a g.3gpp.omr media feature tag into a Feature-Caps header to instruct the exit IBCF in VPLMN (facing the terminating side).

The same IBCF may appear several times in the role of an exit IBCF where the OMR policy depends on use case so to avoid wrong behaviour an explicit OMR policy is needed.


A CR to update 3GPP TS 24.229 according to the above is provided to the meeting.

The IBCF in VPLM and HPLMN:

-
Executes OMR based on the received policy (policy is used during the whole session); and

-
removes g.3gpp.omr media feature tags.


A CR to update 3GPP TS 29.162 according to the above is provided to the meeting. The 3GPP TS 29.079 is updated to specify the g.3gpp.omr media feature tag and how to use it.
The first reliable 1xx response or 2xx response is updated as follows:

The TRF:

-
includes a g.3gpp.trf media feature tag into a Feature-Caps header to indicate that a TRF is in the call chain.

For charging reason P-CSCF needs to understand whether loop-back was used or not.


A CR to update 3GPP TS 24.229 according to the above is provided to the meeting.

The IBCF in the VPLM detecting the optimal media path and executing OMR:

-
includes a g.3gpp.omr media feature tag into a Feature-Caps header to indicate that OMR was used.


A CR to update 3GPP TS 29.162 according to the above is provided to the meeting. The 3GPP TS 29.079 is updated to specify the g.3gpp.omr media feature tag and how to use it.

The P-CSCF in VPLMN

-
Uses g.3gpp.omr and g.3gpp.trf for charging purposes.

SIP messages containing an SDP offer/answer during the session:

The TRF and S-CSCF

-
includes the OMR policy in a g.3gpp.omr media feature tag into a Feature-Caps header if not already sent (depends on the direction) when the SIP message contains an SDP offer.


A CR to update 3GPP TS 24.229 according to the above is provided to the meeting.

The IBCF in the VPLM detecting the optimal media path and executing OMR:

-
includes a g.3gpp.omr media feature tag into a Feature-Caps header to indicate that OMR was used when the SIP message contains an SDP answer.


A CR to update 3GPP TS 29.162 according to the above is provided to the meeting. The 3GPP TS 29.079 is updated to specify the g.3gpp.omr media feature tag and how to use it.

Interconnect aspects

3GPP TS 29.165 is updated to describe the interconnect aspects.

Loop Back Indicator and OMR policy (to TRF)





Loop Back Support Indicator and OMR policy�(Address of TRF)
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