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Abstract of the contribution:
Proposal of protocol stack for the SGs reference point.
1. DISCUSSION

TS 23.272 specifies a reference architecture which presents a number of legacy reference points and the new reference point SGs.
The protocol stack of SGs needs to be specified and is proposed to be IP-based in accordance with previous discussions.
2. PROPOSAL

This contribution proposes to make the following changes in TS 23.272, v1.1.0 “Circuit Switched Fallback in Evolved Packet System; Stage 2”.

**** First modification ****

4
Overall Description

4.1
General Considerations

The CS fallback in EPS enables the provisioning of voice and other CS-domain services (e.g. CS UDI video/ SMS/ LCS/ USSD) by reuse of CS infrastructure when the UE is served by E-UTRAN. A CS fallback enabled terminal, connected to E-UTRAN may use GERAN or UTRAN to establish one or more CS-domain services. This function is only available in case E-UTRAN coverage is overlapped by either GERAN coverage or UTRAN coverage.

The solution should have no or minimum impacts on CS domain entities and UE as well as the user experience on CS Domain services.

It should be possible to handoff the ongoing data session to 2G/3G PS if the target cell supports simultaneous PS/CS sessions when the terminal use GERAN or UTRAN to establish one or more CS-domain services.

It should be possible for the operator to provide SMS service to the user without the necessity to fallback to GERAN or UTRAN.

It should be possible for the operator to provide LCS service to the user without the necessity to fallback to GERAN or UTRAN using other available technologies such as SUPL.

The solution should be able to cope with imperfect planning between TA and 2G/3G LA.
CS Fallback and IMS-based services shall be able to co-exist in the same operator’s network.

4.2
Reference Architecture
The CS fallback in EPS function is realized by reusing the Gs interface mechanism between the MSC Server and the MME.
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Figure 4.2-1: CS fallback in EPS architecture

NOTE:
The MGW is not shown in the Figure 4.2-1 since the CS fallback in EPS does not have any impacts to the U-plane handling.

4.2.1
Reference points

SGs:
It is the reference point between the MME and MSC server. The SGs reference point is used for the mobility management and paging procedures between EPS and CS domain, and is based on the Gs interface procedures.

4.3
Functional entities

4.3.1
UE

The CS fallback capable UE supports access to E-UTRAN/EPC as well as access to the CS domain over GERAN and/or UTRAN. It supports the following additional functions:

· Combined procedures specified in this document for EPS/IMSI attach, update and detach

· CS fallback procedures specified in this document for using CS domain services

4.3.2
MME

The CS fallback enabled MME supports the following additional functions:

· Deriving a VLR number and LAI out of the TAI

· Maintaining of SGs association towards MSC/VLR for EPS/IMSI attached UE

· Initiating IMSI detach at EPS detach

· Initiating paging procedure specified in this document towards eNodeB when MSC pages the UE for CS services

4.3.3
MSC

The CS fallback enabled MSC supports the following additional functions:

· Maintaining SGs association towards MME for EPS/IMSI attached UE

· Paging on SGs and Iu/A in parallel (FFS based on LA Update)

· If ISR is active maintaining parallel SGs and Gs (FFS based on ISR coexistence solution)

4.3.4
E-UTRAN

The CS fallback enabled E-UTRAN supports the following additional functions:

· Forwarding paging request to the UE

· Directing the UE to the target CS capable cell (FSS if this is done by MME or E-UTRAN)

· 4.4
Control plane
4.4.1
MME - MSC Server
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Legend:

-
BSSAP++: This protocol is used to connect an MME to an MSC Server.

-
User Datagram Protocol (UDP): This protocol transfers signalling messages. UDP is defined in RFC 768 [xx].

Figure 4.4.1-1: SGs Interface

4.5
Co-existence with IMS services

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 EPS/IMSI attached.

NOTE: 
The home operator has to be able to activate/deactivate the UE configuration to use IMS voice services by means of device management in order to allow alignment 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 EPS/CS attached.

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

In special cases when the IMS registered and EPS/IMSI attached UE can not initiate an IMS voice session or SMS (because e.g. IMS voice services are not supported by the serving IP-CAN or UE) CS fallback should be applied for voice calls and/or SMS.
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