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[bookmark: _Toc91140341]Annex W (normative):
Support of IMS Services for roaming users in deployments without IMS-level roaming interfaces
[bookmark: _Toc91140342]W.1	General
This clause describes the functions that are used to support IMS services for roaming users in deployments without IMS-level roaming interfaces. This annex is applicable to UTRAN and E-UTRAN using EPC access and to 5GCUEs connected to EPS and 5GS. In this roaming model the Pmobility anchor (i.e., PGW or UPF)GW is located in the home PLMN and therefore UE IMS signalling and user plane traffic are routed to home PLMN. It is assumed that confidentiality protection is not used in HPLMN and VPLMN for IMS media plane traffic.
For the LBO roaming model where P-CSCF is in VPLMN, see Annex M.
[bookmark: _Toc91140343]W.2	Architecture
W.2.1	EPS
The architecture to support IMS services for roaming users, including Voice over IMS, in deployments without IMS-level roaming interfaces is shown in figure W.2-1
The following architecture requirements apply:
-	P-CSCF (at HPLMN) identifies the serving network (VPLMN) where the UE is located using the procedure defined in clause W.3.


Figure W.2-1: Home Routed IMS architecturetraffic home routed
W.2.2	5GS
The corresponding architecture for 5GS is defined in See clause Y.9.2.
[bookmark: _Toc91140344]W.3	VOIDSubscription to changes in PLMN ID at IMS Initial Registration
NOTE: The content of this clause was moved to clause W.4.1.
W.4	Procedures related to PLMN ID change
W.4.1	Subscription to changes of PLMN ID at IMS Initial Registration
In LBO roaming model where P-CSCF is located in VPLMN (see Annex M.1), the home network determines the serving PLMN of the UE from the location of the P-CSCF during initial IMS Registration, using the P‑CSCF network identifier.
In deployments without IMS-level roaming interfaces, the home network determines the serving PLMN of the UE using procedures defined in TS 23.203 [54], or TS 23.503 [95] or TS 29.214 [11], where the P-CSCF requests the PCRF/PCF to report the PLMN identifier where the UE is currently located. The received PLMN ID information is then forwarded in the SIP REGISTER request.
This procedure shall be applied by the P-CSCF at initial UE IMS registration.
The below procedure relates to EPS, Tthe corresponding architecture procedure for 5GS is defined in Annex Y. In this case the P-CSCF interfaces with a PCF instead of interfacing with a PCRF.



Figure W.34.1-1: Subscription by P-CSCF to changes in PLMN ID during initial IMS Registration
1.	The UE sends a SIP REGISTER request to the P-CSCF.
2.	If this is for initial IMS registration then the P-CSCF subscribes to the PCRF/PCF to be notified of the PLMN ID where the UE is currently attached. The subscription to PLMN changes is active as long as the UE is IMS registered.
NOTE:	P-CSCF cancels the subscription to PLMN changes at the PCRF/PCF when the UE is IMS de-registered.
3.	The PCRF/PCF forwards the PLMN ID to the P-CSCF. The P-CSCF stores the PLMN ID.
4.	The P-CSCF includes the received PLMN ID in the SIP REGISTER request before forwarding the request to the I-CSCF.
5.	Normal IMS registration procedure is then completed.


W.4.2	UE is not active in an IMS voice session
The following procedure shall be applied by IMS at reception of PLMN change when the UE is not active in an IMS voice call, and when the PDN connection/PDU session is kept at PLMN change.
H-PCRF/PCF
I/S-CSCF
: 
, 
CSCF
-
P
UE
 

2. NOTIFY (PLMN ID)
SIP NOTIFY (re-register)
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Figure W.4.2-1: Procedure for PLMN change
1.	EPC/5GC detects PLMN change.
2.	H-PCRF/PCF notifies P-CSCF that PLMN change has occured and indicates the new PLMN ID.
3.	P-CSCF sends SIP MESSAGE with new PLMN ID to S-CSCF.
4.	S-CSCF sends SIP NOTIFY with re-authentication request to the UE.
NOTE:	Regulatory requirements in the country of the new PLMN could require the possibility to get access to IMS signalling information. If the source PLMN uses encryption for IMS signaling, the Re-Registration procedure can trigger the HPLMN to change encryption to use null encryption which would enable the new PLMN to get access to future IMS signalling information. Also, the Re-registration can trigger to turn on encryption in the new PLMN if the HPLMN requires it. 
5.	UE initiates re-registration procedure. During the re-registration procedure, the P-CSCF may update the SIP signalling encryption depending on roaming agreements. E.g., moving from HPLMN to VPLMN can result in turning off IMS encryption while retaining integrity protection of IMS signalling.

W.4.3	UE is active in an IMS voice session
The following procedure shall be applied by IMS at reception of PLMN change when the UE is active in an IMS voice call, and when the PDN connection/PDU session is kept at PLMN change.
6. SIP MESSAGE (Re-INVITE request indication)
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Figure W.4.3-1: PLMN change detected by EPC/5GC
0.	UE is active in an IMS voice call.
1.	EPC/5GC detects PLMN change.
2.	H-PCRF/PCF notifies the P-CSCF that PLMN change has occurred and indicates the new PLMN ID.
3.	P-CSCF sends SIP MESSAGE with the new PLMN ID to the S-CSCF.
3a.	P-CSCF sends SIP MESSAGE with new PLMN ID to the TAS so that the TAS may update any charging records with the new PLMN ID.
4.	S-CSCF sends SIP NOTIFY with re-authentication request to the UE.
NOTE 1:	Regulatory requirements in the country of the new PLMN could require the possibility to get access to IMS signalling information. If the source PLMN uses encryption for IMS signaling, the Re-Registration procedure can trigger the HPLMN to change encryption to use null encryption which would enable the new PLMN to get access to future IMS signalling information. Also, the Re-registration can trigger to turn on encryption in the new PLMN if the HPLMN requires it.
5.	UE initiates re-registration procedure. During the re-registration procedure, the P-CSCF may update the SIP signalling encryption depending on roaming agreements. E.g., moving from HPLMN to VPLMN can result in turning off IMS encryption while retaining integrity protection of IMS signalling.
6.	When the re-registration procedure is completed, the P-CSCF sends a SIP MESSAGE to the TAS indicating that TAS should send a re-INVITE request to the UE.
7.	TAS sends SIP Re-INVITE to UE including call related information (e.g., calling and called party information, indication whether UE was A-party or B-party in the call, redirecting party information (if present), media endpoints and used codecs). Codec endpoints are translated in the P-CSCF if needed.
NOTE 2:	It is assumed that the UE will not display the call related information provided in the SIP re-INVITE.
8.	UE sends SIP 200 OK to TAS.
NOTE 3:	Whether to trigger (in step 6) sending the re-INVITE request to the UE is based on regulatory requirements in the new PLMN. The signalling sent in step 7 would be encrypted (or not) according to the result of the re-registration procedure in step 5.
******************** 2nd change ********************
[bookmark: _Toc91140383]Y.9.4	Subscription to changes in PLMN ID at IMS Initial Registration
In IMS local breakout where P-CSCF is located in VPLMN (see Annex M.1 and Annex M.3), the home network determines the serving PLMN of the UE from the location of the P-CSCF during initial IMS Registration, using the P‑CSCF network identifier.
In deployments without IMS-level roaming interfaces, the home network determines the serving PLMN of the UE using procedure defined in TS 23.503 [95], where P-CSCF requests the PCF to report the PLMN identifier where the UE is currently located. The received PLMN ID information is then forwarded in the SIP REGISTER request.
This procedure shall be applied by the P-CSCF at initial UE IMS registration.


Figure Y.9.4-1: Subscription by P-CSCF to changes in PLMN ID during initial IMS Registration
1.	The UE sends a SIP REGISTER request to the P-CSCF.
2.	If this is initial IMS registration then the P-CSCF subscribes to the PCF to be notified of the PLMN ID where the UE is currently attached. The subscription to PLMN changes is active as long as the UE is IMS registered.
NOTE:	P-CSCF cancels the subscription to PLMN changes at the PCF when the UE is IMS de-registered.
3.	The PCF forwards the PLMN ID to the P-CSCF. The P-CSCF stores the PLMN ID.
4.	The P-CSCF includes the received PLMN ID in the SIP REGISTER request before forwarding the request to the I-CSCF.
5.	Normal IMS registration procedure is then completed.
******************** End changes ********************
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