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1. Abstract
The document discusses the issue of MSC server not knowing dialog identifier of the session transferred by PS to CS SRVCC.
2. Discussion
2.1 Introduction
LS C1-140888 identified an issue in performing the MPTY service on a session that has been subject to PS to CS SRVCC transfer with ATCF. 

Issues were identified in the scenario described in the LS and discussed at the CT1 mailing list. 

The scenario seems to be as follows. The red text parts are assumed corrections.

-----------------------------------------------------

1)-
UE A initiates a session S1 to UE B (dialog-id 1). An ATCF is included in the originating path and is the session is anchored in the SCC AS.  

2)-
The UE is subject to transfer from PS to CS domain using eSRVCC procedures and results in the MSC Server sending a SIP INVITE towards the SCC AS (dialog-id 2). The ATCF, acting as a B2BUA, changes the dialog-id when forwarding the INVITE toward the SCC AS (dialog-id 2 changed to dialog-id 3). 

3)-
The MSC Server sends a REGISTER request toward the IMS core network, using the I2 reference point as per procedures described in clause 7.2.1.2 in 3GPP TS 23.292

4)-
UE A uses 24.008 call control to put the session S1 on hold and to call another UE, UE C and MSC server creates a session S2 with UE C using 24.292 and 29.292 and UE A is on an active session S2 with UE C (dialog-id 4).

5)-
UE A uses 24.008 call control to build MPTY call and MSC server creates a multiparty call as per 29.292, 24.292 and 24.147 by: 


i)
sending an INVITE to the conference factory (e.g. MMTEL AS) (INVITE creates session S3, conference URI is provided in 200 (OK) response to INVITE request) 

ii)
connecting UE B to the conference by sending a REFER request (with Refer-to header including a URI with Replaces URI header field containing dialog-id 2) to the conference URI to invite UE B to the conference

7)-
SCC AS cannot correlate the dialog-id 2 with dialog-id 1/dialog-id 3 and forwards this unchanged to the conference factory/MMTEL AS.

8)-
The conference factory/MMTEL AS copies the Replaces URI header field with dialog-id 2 from URI in the Refer-To header field of REFER request to the INVITE request sent to UE B.
9) When UE B receives INVITE request with Replaces header field with dialog-id 2, the UE B will be unable to find a dialog with the dialog-id 2 and rejects the INVITE request with 481 (Call/Transaction Does Not Exist) response due to rfc3891 rules.
10) When conference factory/MMTEL AS receives 481 (Call/Transaction Does Not Exist) response to INVITE request, the conference factory/MMTEL AS sends NOTIFY containing 481 (Call/Transaction Does Not Exist) response to the MSC server and thus fails the CONF establishment procedures.

-----------------------------------------------------

The assumed flow is shown in Figure 1.
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Figure 1: flow for the problematic scenario
2.2 Problem statement

The root cause of the issue seems to be:

1)
the SIP INVITE request due to STN-SR (interworked by ATCF to SIP INVITE request due to ATU-STI for PS to CS SRVCC) is routed towards SCC AS through a signalling path different than any later signalling sent after registration of the MSC server enhanced for ICS with IMS; and

2)
ATCF cannot preserve dialog identifier since ATCF needs to send 200 OK response to MSC server before receiving 200 OK response for SCC AS.

Moreover, SIP INVITE request due to ATU-STI for PS to CS SRVCC is routed to SCC AS as an NNI request (see annex A for excerpt from 23.237). 
C1-130555 restricted the possibility to change the dialog identifier only for the IBCF, acting as B2BUA, which is located between visited network and home network. 
As SIP INVITE request due to ATU-STI for PS to CS SRVCC is routed as an NNI request, IBCF handling NNI requests is selected. Such NNI IBCF is not constrained by the statement introduced in C1-130555 (since NNI IBCF handles requests between home network of UE A and home network of UE B) and may change the dialog identifier. 
Thus, the issue of NNI IBCF changing the dialog identifier can happen also in case ATCF is not involved in PS to CS SRVCC access transfer.
2.3 Possible solutions

Alternative 1: MSC server gets and uses dialog identifier of the remote leg
SCC AS sends the dialog identifier of the remote leg to the MSC server in an INFO request sent within dialog created by INVITE request due to STN-SR (when ATCF is not involved) or by INVITE request due to ATU-STI for PS to CS SRVCC (when ATCF is involved).

When MSC server sends a SIP request with Replaces or Target-Dialog header field related to the dialog created by a response to INVITE request due to STN-SR, the MSC server uses the dialog identifier of the remote leg received in an INFO request (instead of the actual dialog identifier of the dialog created by a response to INVITE request due to STN-SR).

Alternative 2: MSC routes any originating signalling via ATCF
ATCF provides a ATCF contact address for originating signalling to MSC in a response to INVITE request due to STN-SR creating dialog.
MSC server uses the ATCF contact address for originating signalling for routing any originating requests via ATCF.

ATCF forwards the originating requests after changing any Replaces header field, Target-Dialog header field, Replaces URI header field included in Refer-To and Target-Dialog URI header field included in Refer-To.
Alternative 3: SCC AS changes Replace URI header field in URI in Refer-To header field of REFER request based on URI in Refer-To of the REFER request
This solution was described in C1-141213.

In short, the solution assumes that any REFER:

-
received from MSC server;

-
with Refer-To containing the URI of the remote UE of the session transferred by PS to CS SRVCC; and

-
with Refer-To URI containing Replaces URI header field containing dialog identifier unknown to SCC AS;

is related to the session transferred by PS to CS SRVCC.

If such REFER is received, SCC AS will replace dialog identifier in Replaces URI header field in URI of Refer-To header field of such REFER with dialog identifier of the remote leg of the session transferred by PS to CS SRVCC.
4. Evaluation criteria

Criteria 1: Solves ATCF changing dialog identifier.
Criteria 2: Solves IBCF handling NNI requests (including INVITE request due to ATU-STI for PS to CS SRVCC) changing dialog identifier.

Criteria 3: No additional load on ATCF after the PS to CS SRVCC access transfer is finished.
Criteria 4: No additional load on SCC AS after the PS to CS SRVCC access transfer is finished.
Criteria 5: MSC server is not impacted.

Criteria 6: Enables MSC to insert a Replaces header field containing a dialog identifiers belonging to a session not anchored in SCC AS and SCC AS passes such Replaces without change.

NOTE:
Not supporting criteria 6 restricts future evolution of signalling sent by the MSC server enhanced for ICS.

	
	Alternative 1: MSC server gets and uses dialog identifier of the remote leg
	Alternative 2: MSC routes any originating signalling via ATCF
	Alternative 3: SCC AS changes Replace URI header field in URI in Refer-To header field of REFER request based on URI in Refer-To of the REFER request

	Criteria 1: Solves ATCF changing dialog identifier
	satisfied
	satisfied
	satisfied

	Criteria 2: Solves IBCF handling NNI requests (including INVITE request due to ATU-STI for PS to CS SRVCC) changing dialog identifier
	satisfied
	not satisfied
	satisfied

	Criteria 3: No additional load on ATCF after the PS to CS SRVCC access transfer is finished
	satisfied
	not satisfied
	satisfied

	Criteria 4: No additional load on SCC AS after the PS to CS SRVCC access transfer is finished
	satisfied
	satisfied
	not satisfied

	Criteria 5: MSC server is not impacted
	not satisfied
	not satisfied
	satisfied

	Criteria 6: Enables MSC to insert a Replaces header field containing a dialog identifiers belonging to a session not anchored in SCC AS and SCC AS passes it without change.
	satisfied
	satisfied
	not satisfied


5. Proposal

It is proposed to discuss the issue above.
Annex A 23.237 excerpt

6.3.2.1.4
PS – CS Access Transfer: PS to CS – Single Radio
Figure 6.3.2.1.4-1 PS-CS: PS to CS – Single Radio, provides an information flow for Access Transfer of media flow(s) of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10].
The flow requires that the user is active or inactive in an IMS originating or terminating session; procedures and capabilities specified in TS 23.216 [10] are used for the switching of access networks at the transport layer. It further requires that the MSC Server assisted mid-call feature as described in clause 6.3.2.1.4a is not used.

NOTE 1:
See TS 23.216 [10] for initiation of handover of only one voice PS bearer at EPC.

NOTE 2:
The UE capable of procedures as specified in TS 23.216 [10] does not need to support session and access transfer procedures as specified in clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 6.3.2.1.4-1: PS-CS: PS to CS – Single Radio

1.
Procedures specified in TS 23.216 [10] result in an INVITE to be sent with an STN-SR indicating use of SRVCC procedures for Access Transfer to CS access. The MSC Server enhanced for SRVCC includes the C‑MSISDN as calling party number. If SRVCC with priority is supported, MSC Server enhanced for SRVCC also includes a priority indication if received.
2.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.

3.
The SCC AS uses the STN-SR to determine that Access Transfer using SRVCC is requested. The SCC AS may retrieve the C‑MSISDN from the HSS. The SCC AS is able to identify the correct anchored session. The SCC AS determines if the state of the session to be transferred is active or inactive based on the session state information in the source Access Leg. The SCC AS proceeds with the Access Transfer of the session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5.

NOTE 3:
Please refer to clause 4.3.1.2.2 for the behaviour of the SCC AS when the SCC AS finds multiple active sessions with bi-directional speech anchored for the UE.

...

If the MSC Server above (located in the box labelled "CS/IMS Intermediate Nodes") is enhanced for ICS as defined in TS 23.292 [5], then it performs IMS registration after the transfer of the session is completed successfully i.e. after step 3. Registration is performed only if the ICS flag is received via the Sv reference point as specified in TS 23.216 [10] or as determined to by the procedure specified in clause 7.2.1.1 in TS 23.292 [5].
_1459836659.txt
!@@@Msc-generator later than 2.3.4���������ÿ�
msc=Ericsson {

background.color=white, numbering=yes;



UEA [label="SC UE A"],

PCSCF [label="P-CSCF"],

MSCserver [label="MSC"],

ATCF [label="ATCF"],

VPLMNIBCF1 [label="VPLMN IBCF\nselected\nby MSC" ],

VPLMNIBCF2 [label="VPLMN IBCF\nselected\nby ATCF" ],

# HPLMNIBCF1 [label="HPLMN IBCF\nfor STN-SR" ],

HPLMNIBCF2 [label="HPLMN IBCF\nfor ATU-STI for\nPS to CS SRVCC" ],

HPLMNIBCF3 [label="HPLMN IBCF\nselected\nby S-CSCF for\nCS registration" ],

HPLMNIBCF4 [label="HPLMN IBCF\nselected\nby S-CSCF for\nPS registration" ],

HPLMNIBCF5 [label="HPLMN IBCF\nfor home network\ndomain name" ],

ICSCF [label="I-CSCF" ],

SCSCF [label="S-CSCF" ],

SCCAS [label="SCC AS" ],

MMTELAS [label="MMTEL AS\nincluding CONF AS" ],

UEB [label="remote UE B" ],

UEC [label="remote UE C" ]

;



++: Setup of an originating session S1 {

  UEA<->PCSCF-ATCF-VPLMNIBCF2-HPLMNIBCF4-SCSCF-SCCAS-MMTELAS-UEB: session S1 (dialog D1);

}

++: PS to CS SRVCC accesss transfer of the originating session S1 {



MSCserver->ATCF: INVITE due to STN-SR;

MSCserver->UEA: HO command;

UEA==UEA: dialog D1 becomes\nCS call with TI=0;

ATCF->MSCserver: 200 OK (Dialog D2);

MSCserver==MSCserver: dialog S2 becomes\nCS call with TI=0;

ATCF->VPLMNIBCF2: INVITE due to ATU-STI\nfor PS to CS SRVCC;

VPLMNIBCF2->HPLMNIBCF2: INVITE due to ATU-STI\nfor PS to CS SRVCC;

HPLMNIBCF2->ICSCF: INVITE due to ATU-STI\nfor PS to CS SRVCC;

ICSCF->SCSCF: INVITE due to ATU-STI\nfor PS to CS SRVCC;

SCSCF->SCCAS: INVITE due to ATU-STI\nfor PS to CS SRVCC;

SCCAS->SCSCF: 200 OK (Dialog D3);

SCSCF->ICSCF: 200 OK (Dialog D3);

ICSCF->HPLMNIBCF2: 200 OK (Dialog D3);

HPLMNIBCF2->VPLMNIBCF2: 200 OK (Dialog D3);

VPLMNIBCF2->ATCF: 200 OK (Dialog D3);

};



++: Registration of MSC server enhanced for ICS with IMS {

  MSCserver<->VPLMNIBCF1-HPLMNIBCF5-ICSCF-SCSCF: registration;

};

++: Session S1 is put on hold {

  UEA->MSCserver: HOLD with TI=0;

  MSCserver<->ATCF-VPLMNIBCF2-HPLMNIBCF2-ICSCF-SCSCF-SCCAS-MMTELAS-UEB: session S1 put on hold;

  MSCserver->UEA: HOLD ACKNOWLEDGE;

};

++: Setup of an originating session S2 {

  UEA<->MSCserver: SETUP with TI=x;

  MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS-UEC: session S2 (dialog D4);

};

++: Conference creation {

  UEA->MSCserver: FACILITY with TI=0\nFacility (Invoke = BuildMPTY);

  ++: Conference creation with a conference factory URI {

    MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS: INVITE transaction to conference factory URI (dialog D5);

  };

  ++: Adding participant UE-B to conference {

    MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS: REFER (dialog D6), Refer-To: UEB?Replaces=D2 ;

    MMTELAS->UEB: INVITE Replaces: D2 (dialog D7);

    UEB->MMTELAS: 481 Call/Transaction Does Not Exist (dialog D7) [text.color="red"];

    MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS: NOTIFY containing 481 Call/Transaction Does Not Exist (dialog D6) [text.color="red"];

  };

#  ++: Adding participant UE-C to conference {

#    MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS: REFER (dialog D8), Refer-To: UEC, Target-Dialog: D4;

#    MMTELAS<->UEC: INVITE (dialog D9);

#    MSCserver<->VPLMNIBCF1-HPLMNIBCF3-SCSCF-SCCAS-MMTELAS: NOTIFY (dialog D8);

#  };

  UEA<-MSCserver: FACILITY with TI=0\nFacility (Return error (error)) [text.color="red"];

};������������������������,����
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