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This contribution updates sub-clause 5.2.3 and 5.2.4 of TR 23.879 v1.1.1 with further details on how CSoPS co-exists with other LTE voice modes such as IMS VoIP, SR-VCC, and CSFB.  Particular attention is paid to:

· roaming scenarios where home and visited networks may support same and/or different LTE voice modes, and 
· UEs that may support various combinations of LTE voice modes. 
As part of this update, a certain number of editorial corrections were made as well.
************************** BEGINNING of CHANGES ****************************

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 23.279: "Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services".

[3]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".

[4]
3GPP TS 23.012: "Location management procedures".

[5]
3GPP TS 23.203: "Policy and charging control architecture".

[6]
3GPP TS 23.018: "Basic call handling; Technical realization".

[7]
3GPP TS 32.250: "Charging management; Circuit Switched (CS) domain charging".

[8]
3GPP TS 32.240: "Charging management; Charging architecture and principles".

[9]
3GPP TS 32.299: "Charging management; Diameter charging applications".

[10]
3GPP TS 23.237: "IP Multimedia Subsystem (IMS) Service Continuity, Stage 2".

[11]
3GPP TS 23.292: "IP Multimedia System (IMS) centralized services, Stage 2".

[12]
3GPP TR 23.882: "3GPP System Architecture Evolution".

[13]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[14]
3GPP TS 44.018: "Radio Resource Control (RRC) protocol".
[15]
3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".
[16]
3GPP TS 23.060: "General Packet Radio Service (GPRS)".

[17]
3GPP TS 23.216: “Single Radio Voice Call Continuity (SRVCC); Stage 2

[18]
3GPP TS 44.318: “Generic Access Network (GAN); Stage 2”

[19]
3GPP TS 33.234: “Wireless Local Area Network (WLAN) interworking security”

>>>>Next Change<<<<
5.2.3
Co-existence with IMS based services

It is expected that there will be UEs supporting both CS domain services over evolved PS access (CSoPS) as well as IMS based services.

Operators may offer voice and/or SMS services over CS domain as well as over IMS in their network. For one specific user, voice and/or SMS services can be provided in the CS Domain or in IMS, or in both. This would be part of the user's subscription information in the HSS, and is configured in the UE under operator control.

Concurrent access to CS domain voice services and IMS non-voice services is possible. It is possible to combine CS and IP Multimedia Subsystem (IMS) services as specified in TS 23.279 [2] when they are both accessed over EPS. The UE selects based on the operator controlled configuration, the preferred domain for voice and/or SMS services when adding a voice call to an ongoing IMS session.

SC (as specified in TS 23.237 [10]) and ICS (as specified in TR 23.292 [11]) architectures and the here proposed architecture for CS domain services over evolved PS access can co-exist in operators' networks.
5.2.4
Roaming aspects

5.2.4.1
IWF support in the VPLMN

In this case voice calls are fully controlled by the VPLMN where PDN GW, IWF and MSC are located. This is the preferred roaming architecture for CS domain services over evolved PS access. It allows full re-use of CS domain roaming agreements and existing inter-operator accounting mechanisms (TAP records exchange) for CS domain voice services over evolved PS access. In case of a handover between E-UTRAN and GSM/UMTS CS the user experience will be comparable to the one in non-roaming case as the handover is performed solely in the VPLMN, which optimizes the user plane routing.
The following table enumerates the behaviour of CSoPS enabled UEs when roaming in a visited PLMN that supports different CS voice or SMS modes.  

	#
	Voice Modes Supported on UE
	Voice Modes Supported on Visited PLMN

	
	
	CSoPS 
	CSoPS + CSFB
	CSFB 
	Neither 

	1
	CSoPS 
	CSoPS mode
	CSoPS mode
	Legacy CS mode, see Note 1
	Legacy CS mode, see Note 1

	2
	CSoPS + CSFB 
	CSoPS mode
	CSoPS or CSFB mode, see Note 2
	CSFB mode
	Legacy CS mode, see Note 1


Note 1:
If LTE voice capability in the VPLMN is not compatible with the one supported by the UE then the UE may camp on GERAN/UTRAN in order to support voice and/or SMS services (i.e. operates in legacy CS mode). In this case the UE has to permanently select in 2G/3G and is not able to use LTE in VPLMN.

Note 2:
The choice, when both CSoPS and CSFB are available, is based on operator configuration.
5.2.4.2
No CSoPS support in the VPLMN

In this case it is likely that the subscriber will not have access to CS domain voice calls over EPS.  As described in previous clauses, it is possible to control the calls via an IWF and MSC in the HPLMN, however, this would cause issues as described in clause 5.2.1.2, 5.2.6 and 5.2.7.

In this case, depending on the operator's choice, the subscriber will either:

-
not have access to CS domain voice calls over EPS;

-
or have access to CS domain voice over EPS, but the handovers to UTRAN/GERAN cells will not be allowed as the IWF and serving MSC are located in the Home PLMN whilst the target MSC is located in the Visited PLMN.

NOTE:
In this case emergency calls would not be provided by the HPLMN via CS domain services over PS access, but could be made possible by using IMS emergency architecture in the VPLMN, or the legacy CS system. Details are FFS.

5.2.4.3
Co-existence with SRVCC 
An operator may wish to deploy support for both CSoPS and SRVCC in their EPC network either to support the operators own subscribers or to support roamers from operators supporting either approach.

An EPC network supporting both CSoPS and SRVCC can decide which approach to use for a specific user based on the UE capabilities provided in the Attach Request message and/or subscription information fetched from the HSS (e.g. SR-STN).

In a visited network supporting SRVCC only, the inbound CSoPS subscribers will not be provided CSoPS voice and/or SMS services over E-UTRAN but would be supported by  2G/3G CS domain depending on the UE capability. In this case the UE has to permanently select in 2G/3G and is not able to use LTE in VPLMN.
5.2.4.4
Support for inbound roaming IMS subscribers

If a UE is configured to use IMS voice services it shall, if registered to IMS, initiate voice calls over IMS, even if it is CSoPS capable.

NOTE 1:
The home operator has to be able to activate/deactivate the UE configuration to use IMS voice services by means of device management in accordance with HPLMN support of IMS voice services.

If a UE is configured to use SMS over IP services it shall, if registered to IMS, send SMS over IMS, even if it is CSoPS capable.

NOTE 2:
The home operator has to be able to activate/deactivate the UE configuration to use SMS over IP by means of device management in accordance with HPLMN support of SMS over IP.

In cases when the IMS registered and CSoPS capable UE cannot initiate an IMS voice session or SMS (because e.g. IMS voice services are not supported by the serving IP-CAN or UE) CSoPS should be applied for voice calls and/or SMS .
In a network supporting CSoPS only, the inbound IMS roamers can still be provided access to IMS services in home routed mode or in local breakout mode with home-P-CSCF (if the CSoPS operator does not have any IMS support). The following requirements apply for a CSoPS only operator in order to be able to support inbound IMS roamers:

· Support for QoS and relevant QCIs for SIP/IMS signalling and voice and/or SMS over IMS
· Support for PCC and PCC roaming (if needed) for voice services 
· Support for SR-VCC procedures in the MME in case SR-VCC is required
· Support for IMS emergency calls procedures if the terminal cannot fallback to CS legacy (e.g. LTE only terminal) for emergency calls

Editor’s Note: This list may be non-exhaustive more requirements may need to be added later.

The following table enumerates the behaviour of IMS VoIP enabled UEs when roaming in a visited PLMN that supports CSoPS voice/SMS modes.  

	#
	Voice Modes Supported on UE
	Voice Modes Supported on Visited PLMN

	
	
	CSoPS
	CSoPS  + CSFB 

	
	
	Supports IMS Roamers
	Does not support IMS Roamers
	Supports IMS Roamers
	Does not support IMS Roamers

	1
	IMS VoIP 
	IMS VoIP mode
	Legacy CS mode, see Note 1
	IMS VoIP mode
	Legacy CS mode, see Note 1

	2
	IMS VoIP + CSFB 
	IMS VoIP mode
	Legacy CS mode, see Note 1
	IMS VoIP or CSFB mode, Note 2
	CSFB mode


Note 1:
If LTE voice capability in the VPLMN is not compatible with the one supported by the UE then the UE may camp on GERAN/UTRAN in order to support voice and/or SMS services (i.e. operates in legacy CS mode). In this case the UE has to permanently select in 2G/3G and is not able to use LTE in VPLMN.

Note 2:
The choice, when both IMS VoIP and CSFB are available, is based on operator configuration.

This table shows that the support for IMS roamers is independent of the support of CSoPS in the VPLMN.
In case the minimum requirements for support of IMS VoIP are is not supported in the VPLMN, and the VPLMN supports CSoPS, and the UE is CSoPS capable and able to register for CSoPS, the UE may use CSoPS for voice calls and/or SMS depending on the operator preferences.
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