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1 Introduction

This paper provides the description of Domain Selection Concept, which is proposed to be added to Section 4.3 Domain Selection of TS 23.206.
2 Discussion

According to the skeleton of TS 23.206 approved in the last meeting, the section 4.3 Domain Selection should describe the concept of domain selection, including corresponding high-level requirements and general concepts which have been documented in the TR and issued during email discussion of open issues.

2.1 Requirements and concepts documented in the TR

Below are the requirements and concepts which have been documented in TR 23.806, those correlated with NeDS are highlighted in blue:   
4
Overall Requirements

-
The study shall identify the impacts to the current 3GPP specifications to support real-time voice continuity when moving between the GSM/UMTS CS Domain and IMS domain using an IP Connectivity Access Network (e.g. 3GPP IP access over I-WLAN and PS domain).

-
The study does not introduce new requirements for ISIM and USIM.

-
The study should minimize impacts on existing 3GPP specifications.

-
The study shall not require changes to radio systems (e.g., UTRAN/GERAN or 802.xx, etc.).
5
Architectural Requirements and Considerations

5.1
Basic Assumptions

-
Although the scope is mainly targeted at CS services over a UTRAN, GERAN access and IP multimedia services over a IP Connectivity Access Network with WLAN, the solution is (at least technically) assumed to be applicable to IP Multi-media services over GERAN/UTRAN, and should not be dependent on any functionality from the IP Connectivity Access Network.

Editor Note:
The IP CAN for IMS access and the IMS Core Network may belong to separate services providers.

-
The selection of access network should allow automatic connectivity from the end-user's point of view.

-
UEs that do not support the functionality described in this TR will not be impacted.

-
The radio layer protocols for xRAN, NAS in TS 24.008 [13], and PS core shall not be impacted.

-
CS core impacts shall be minimized. Changes should be restricted to the IMS elements and the UEs that support IP Connectivity Access Network.

-
Protocols connecting the IMS to the CS domain, to the PSTN and to other SIP networks, including other IMS networks should remain unchanged.

-
The existing CS security aspects, IP Connectivity Access Network security aspects and IMS security aspects defined by 3GPP specifications (TS 33.203 [19], TS 33.234 [20]) shall be reused.

-
The UE may be capable of transmitting and receiving simultaneously in the CS domain on GERAN/UTRAN, and on the IP Connectivity Access Network. However, in cases where the simultaneous transmit and receive on both the IMS and CS legs are not possible, e.g., due to restrictions specific to cellular access or due to high interference level in the receiver of one RAT caused by the transmitter of the other RAT, etc; the domain transfer may require different mechanisms to those described for the solution that supports simultaneous reception and transmission.


The call continuity solution shall not rely on radio layer capabilities that are not supported in current 3GPP specifications as listed below: (note: the "Handovers" term is according to the definition defined in TR 21.905 [1]).

-
Handovers between 3G CS and 3G PS domains are not supported.

-
Handovers between 2G CS and 2G PS domains are not supported.

-
Handovers between 3G CS and 2G PS domains are not supported.

-
Handovers between 2G CS and 3G PS domains are not supported.

-
Simultaneous transmit and receive of 2G and 3G radio is not supported.

-
The UE can be registered in either CS or IMS domains or both domains.

-
The user can be reached via the same identity (i.e. MSISDN) in both IMS and GSM/UMTS CS Network. This may be on either the same device, or on different devices.

-
CS services will be available when the CS domain is being utilized, and IMS services will be available when the IMS domain is being utilized. Service delivery during voice call continuity procedure will be provided across domains, subject to the constraints of each domain.

-
It shall be possible to support Emergency call call continuity between domains if the target domain supports it. Call continuity procedures shall only be performed for Emergency calls if radio coverage is lost in the current domain.

-
Use of available QoS mechanisms need to be considered, however, the Impact on the QoS mechanism is out of the scope.
5.2
Architectural Requirements

-
It shall provide voice call continuity when the user is moving between GSM/UMTS CS Domain and IMS, even in the case that the VMSC is not in the HPLMN.

-
It shall be possible to perform correlation of charging that is performed in GSM/UMTS CS Domain and for the IMS session when service continuity between the domains is performed.
This shall ensure consistent end-user charging.

-
While not in CS or IMS voice call, the UE shall be able to detect and automatically connect to the available access Network (such as GSM/UMTS radio and/or IP Connectivity Access Network). UE shall select either CS domain or IMS domain for real-time voice service based, e.g., on operator policy for and user's preference subject to service consistent constraints, e.g., if the UE have an on going call in one domain, the UE should use the same domain for additional call.

-
When the UE is attached to both the CS and IMS domains, the network has the responsibility for selecting the terminating service domain for an incoming call, depending on operator policy and possibly user preference subject to service consistent constraints, e.g., if the UE have an on going call in one domain, the same domain should be used to terminating the additional incoming call.

-
The architectural solution shall support a mechanism for selecting how to route the terminating voice to the UE; since it is possible for multiple devices to be registered to the IMS, terminating handling should allow for routing to multiple devices; including the CS device.

-
It shall be possible for a user to be reached via the same identity (i.e., MSISDN) in both IMS and GSM/UMTS CS Network and the use of additional IMS public identifies such as Tel URI and SIP URL shall not be precluded.

-
It shall be possible for UEs connected to the IMS to initiate or receive IMS session requests while a CS voice call is ongoing to a UE with the related MSISDN.

-
It shall be possible for a UE to initiate/receive CS voice calls while a UE using a related Public User ID has IMS session(s) is ongoing.

-
Voice call continuity should be provided such that from the end user's perspective minimal service disruption is perceived. Voice call continuity procedure latency should be minimized.

-
In a CS voice call (respectively Voice call supported over the IP Connectivity Access), the UE shall be able to monitor IP Connectivity Access (respectively GERAN/UTRAN cells) for the purpose of radio mobility.

-
User preferences and operator preferences shall be taking into account when making decision for requesting a CS to IMS or IMS to CS transition for an ongoing voice call.

-
Initiation of the CS to IMS call continuity procedure for an on going voice call may be based on radio condition; initiation of the IMS to CS call continuity procedure for an on going voice call may be based on radio condition and IP connectivity quality to IMS domain.
-
Signalling load as a result of voice call continuity should be minimized.

-
Voice call quality should be maintained. The number of transcoding stages introduced by the architecture should be considered.

-
Existing services not candidate for continuity provided in the CS or PS domain (e.g. LCS, SMS) shall continue to work if CS or PS attached.

-
The solution shall be able to work for the radio assumptions described in section 5.1.  That is, the solution shall support both a UE that is capable of simultaneous communication with the IMS leg and the CS leg; and a UE that is not capable of simultaneous communication with the IMS leg and the CS leg.  The capabilities of a UE for simultaneous radio layer communication on both the CS leg and the IMS leg may be dependant upon the IP-CAN utilised for the IMS leg.
6.2.2
Network Domain Selection (NeDS)

6.2.2.1
Description of Network Domain Selection Functionality

NeDS function is the control point for selecting which domain to use for terminating a call.

Normally it may be expected that a CS terminating call will terminate on the CS side of a multi-mode terminal, and an IMS terminating call will terminate on the IMS side of a multi-mode terminal, there are situations where the selection of the other domain is appropriate (e.g. in the case of a CS terminating call when the terminal is not CS-attached, but is IMS registered). In addition to technical considerations, user preferences and service availability considerations may need to be considered and are implemented in the NeDS function.

The decision of the domain in which to terminate the call could be generalised as the "Terminating network domain selection" (Terminating NeDS).functionality. Note that NDS implies Network Domain Security, so NeDS has been suggested as an alternative abbreviation.

Below are some of the factors which could influence the Terminating Network Domain Selection.

-
Registration status (CS attached; IMS registered (for multimedia telephony), or both);

-
IPCAN capabilities (in case of IMS registered);

-
Service/subscription/operator preferences.

Domain selection shall be in accordance to TS 23.221 [8], clause 7.2. In order to generalise the discussion and understand the requirements the following is a general approach to the problem.

The Network Domain Selection (NeDS) function can be characterised as follows:

-
The NeDS function is aware of whether the terminal is registered on IMS from a device that is Multimedia telephony (with IMS voice) capable, and on an access that is capable to support IMS voice.

-
The NeDS function is aware of whether the terminal is attached to the CS domain.

-
The NeDS function is aware of or can obtain the ongoing voice call in the IMS and the CS domain.

The NeDS function controls the decision as to the appropriate terminating domain, taking into account the operator, user and service preferences.

Editor Note:
The splitting of the NeDS from the CCCF may be reconsidered, when the TR conclusion on a solution is reached.

6.2.2.2
Routing Selection Decision

This section describes decision logic for the NeDS function. Different logic may be used depending on which domain triggers this function.

Examples of the decision logic are shown in Annex B.

2.2 Requirements and concepts issued during the email discussion

During the email discussion of “placement of NeDS”, “Draft Contribution Logical Architecture of NeDS” and “idle mode coverage statues”, below NeDS requirements and concepts are issued: 
· Since the IMS Controlled Static Anchoring solution for domain transfer has been selected to carry forward into standardisation, all the terminating call received via CS should firstly be routed to IMS for anchoring. So in VCC particular specification, the CS-NeDS function is not required, and the IMS-NeDS function takes full responsibility for the selection of terminating network domain.
· If the radio coverage in the selected terminating network domain is temporarily loss, the call should be re-tired to connect the user via the other domain.
· Although there is opinion that in order to avoid the possibility of loop, normal CS procedures shall be followed in case of temporal coverage loss being detected in CS paging, we think that symmetrical failover procedure is needed since the decision of NeDS may equally be CS or IMS. Meanwhile, it shall be studied how to avoid the loop between CS and IMS domains.
· Domain selection between CS and IMS may be not valid for some of IMS services (e.g. PoC, messaging, or a terminating multimedia call to a CSI UE). So, in order not to influence these existing services, the NeDS should be aware of whether the incoming service is candidate to be terminated in CS domain.
3 Proposal

According to above analysis, it is proposed to add following text in the section 4.3 of TS 23.206.

4.3 Domain Selection
It shall be possible for a user to be reached via the same identity (i.e., MSISDN) in both IMS and GSM/UMTS CS Network, while the use of additional IMS public identifies such as Tel URI and SIP URL shall not be precluded. When the UE is attached to both the CS and IMS domains, the network has the responsibility for selecting the terminating service domain for an incoming call. The decision of the domain in which to terminate the call could be generalised as the "Terminating network domain selection" (Terminating NeDS) functionality. 
The NeDS function should be aware of and make the decision of terminating network domain selection based on below factors:

· Registration status (CS attached; IMS registered (for multimedia telephony), or both);

· UE and IPCAN capabilities of supporting IMS voice (in case of IMS registered);

· Service/subscription/operator preferences.
· Ongoing voice call in the IMS and the CS domain, e.g. if the UE have an on going call in one domain, the same domain should be used to terminating the additional incoming call. 
According to the final selection of the domain transfer solution, in VCC particular specification the CS-NeDS function is not required, and the IMS-NeDS function takes full responsibility for the selection of terminating network domain.
Domain selection function should NOT be invoked for some of IMS services (e.g. PoC, messaging, or a terminating multimedia call to a CSI UE). The IMS-NeDS should be aware of whether the incoming service is candidate to be terminated in CS domain.

If the radio coverage in the selected terminating network domain is temporarily loss, the call should be re-tired to connect the user via the other domain. It shall be studied how to avoid the loop between CS and IMS domains. 
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