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1.
Proposal

CS fallback currently addresses fallback to GSM/UMTS CS domain only. However, EPS operators with deployed 1xRTT network may experience similar need to support CS fallback during the transition period.

CS fallback for 1xRTT can be supported in EPS in almost transparent way, given that the S102 interface defined for SRVCC to 1xRTT is designed to carry A21 protocol messages, and the A21 protocol has built-in support for the following functions:
· A21 allows the UE to register with 1xRTT CS domain while being connected to HRPD;
· A21 allows the 1xCS MSC to page the UE while connected to HRPD;

· A21 allows the UE to send MO SMS messages via the 1xMSC or receive MT SMS messages from the 1xCS MSC, while connected to HRPD.

For further details on A21 the reader may refer to the 3GPP2 specification A.S0008.

By substituting A21 and HRPD in the three bullets above with S102 and E-UTRAN, respectively, one obtains a transparent CS fallback solution for 1xRTT in EPS.
It is proposed to document this CS fallback solution for CDMA 1xRTT access in an Annex of TS 23.272.

Proposed changes to 23.272
1
Scope

This document defines the Stage 2 architecture and specification for the CS Fallback for EPS.  The scope of this document includes the architecture enhancements for functionality to enable fallback from E-UTRAN access to UTRAN/GERAN CS domain access and to CDMA 1x RTT CS domain access, and functionality to reuse of voice and other CS-domain services (e.g. CS UDI video / SMS/ LCS / USSD) by reuse of CS infrastructure.
The architecture enhancements to support CS fallback for CDMA 1x RTT CS domain access are specified in Annex X.

2
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Next change to 23.272
Annex X (normative):
CS Fallback to 1xRTT

This annex describes a CS Fallback to 1xRTT solution for dual mode 1xRTT/E-UTRAN terminals.

X.1
Overall Description

X.1.1
General Considerations

The CS fallback for 1xRTT in EPS enables the delivery of CS-domain services (e.g. CS voice, SMS) by reuse of the 1xCS infrastructure when the UE is served by E-UTRAN. A CS fallback enabled terminal, connected to E-UTRAN may use 1xRTT access to establish one or more CS-domain services. This function is only available in case E-UTRAN coverage overlaps with 1xRTT coverage.

The solution should have no or minimum impacts on the 1xCS domain entities and UE as well as the user experience on CS Domain services.

CS Fallback to 1xRTT and IMS-based services shall be able to co-exist in the same operator’s network.

X.1.2
Reference Architecture
The CS fallback in EPS function is realised by reusing the S102 reference point between the MME and the 1xCS IWS. The reference architecture is identical to the SRVCC architecture for E-UTRAN to 3GPP2 1xCS described in 23.216 [TS23.216].

X.1.2.1
Reference points

S102:
It is the reference point between the MME and the 1xCS IWS. The S102 reference point provides a tunnel between MME and 3GPP2 1xCS IWS to relay 3GPP2 1xCS signalling messages. 1x CS signalling messages are those messages that are defined for A21 interface as described in 3GPP2 A.S0008-C [A.S0008].

NOTE.
It is up to stage 3 to determine whether the tunnelling protocol for S102 can be defined as exactly as in A21. If so, S102 is then equivalent to A21.

X.1.3
Functional entities

X.1.3.1
UE

The UE capable of CS fallback to 1xRTT supports access to E-UTRAN/EPC as well as access to the 1xCS domain over 1xRTT. It supports the following additional functions:

· Procedures for mobility management with the 1xCS domains via E-UTRAN;

· Procedures for mobile originated and mobile terminated SMS over E-UTRAN;

· CS fallback procedures specified in this document for using 1xCS domain voice services.

X.1.3.2
MME

The MME enabled for CS fallback to 1xRTT supports the following additional functions:

· It serves as a signalling tunnelling end point towards the 3GPP2 1xCS IWS for sending/receiving encapsulated 3GPP2 1xCS signalling messages to/from the UE, which are encapsulated in S1-MME S1 Information Transfer messages [36.938];

· It is responsible for release of the E-UTRAN resources after CS fallback to 3GPP2 1xCS is completed.

X.1.3.3
E-UTRAN

The E-UTRAN enabled for CS fallback to 1xRTT supports the following additional functions:

· Provision of control information that causes the UE to trigger 1xCS registration (FSS if this is needed).

X.1.4
Co-existence with IMS services

Clause 4.4 of this specification also applies here.

X.2
Procedures

X.2.1
General
The CS fallback to 1xRTT procedures are based on direct signalling exchanges between the UE and the 1xCS system. As depicted in Figure A.2.1-1, the E-UTRAN/EPS merely provides tunnelling support for the messages that are exchanged between the UE and the 1xCS IWS, as follows:

· UL/DL information transfer messages over the radio interface;

· UL/DL S1 cdma2000 tunnelling messages across S1-MME, and

· S102 direct transfer messages across S102.
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Figure X.2.1-1: Illustration of the tunnelling principle for messages exchanged between UE and 1xCS IWS

Given the transparent nature of the CS fallback for 1xRTT the description of the procedures for CS fallback to 1xRTT merely point to the relevant clauses in [A.S0008].
X.2.2
Mobility Management
This clause describes how the UE in an E-UTRAN system establishes and maintains registration in the 1xCS system.
The E-UTRAN network may or may not provide control information that causes the UE to trigger or update the 1xCS registration (FFS).
When triggers for 1xCS registration are sent, the UE (both in idle or active state), uses this information to trigger or update the 1xCS registration via the tunnel. If triggers for 1xCS registration are not provided, determination for registering with 1xCS for the idle UE may also be due to noticing a new registration zone during a periodic visit to the 1x system.
For further details refer to call flow 4.6.1.2-1 in [A.S0008].

X.2.3
Mobile Originating Call
This clause describes the mobile originating call procedures for the CS Fallback to 1xRTT.

X.2.3.1
Mobile Originating call in Active Mode

It is FFS whether there is any special handling for the ongoing PS sessions in EPS
X.2.3.2
Mobile Originating call in Idle Mode

The UE tunes to 1xRTT and performs the 1xCS procedures for mobile originating calls.

X.2.3.3
Returning back to E-UTRAN
Once CS service ends in the 1xCS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS Fallback mechanisms are needed.

X.2.4
Mobile Terminating Call
This subclause describes the mobile terminating call procedures for the CS Fallback to 1xRTT.

When the 1x MSC receives a registration from a UE, it makes note of the RAN equipment from which it received the registration. Subsequent paging activities may thus be directed toward that RAN equipment. However, paging activities by the MSC are not limited to the single RAN equipment from which the registration was received. The MSC may choose to page a wider area, including inter-system paging. If the MSC has direct interfaces to 1xCS IWS, as well as to 1xRTT access, the MSC may choose to do direct paging activities to both E-UTRAN and 1x RAN equipments in its attempts to contact the UE.
X.2.4.1
Mobile Terminating call in Active Mode

The 1x paging request sent by the 1xMSC to the 1xCS IWS is delivered to the UE via the tunnel. The UE acknowledges the 1x page via the tunnel and subsequently it tunes to 1xRTT access and performs the 1xCS procedures for mobile terminated call.

For further details refer to call flow 4.5.3.2-1 in [A.S0008].

It is FFS whether there is any special handling for the ongoing PS sessions in EPS
X.2.4.2
Mobile Terminating call in Idle Mode

The 1x paging request sent by the 1xMSC to the 1xCS IWS is delivered to the MME via S102. The MME stores the 1x message received over S102, performs the Network triggered Service Request procedure in order to bring the UE in active mode and then delivers the stored 1x message.

UE acknowledges the 1x page via the tunnel and subsequently it tunes to 1xRTT access and performs the 1xCS procedures for mobile terminated call.

X.2.4.3
Returning back to E-UTRAN
Once CS service ends in the 1xCS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS Fallback mechanisms are needed.

X.3
Other CS Services

X.3.1
SMS

The UE can send MO SMS messages via the 1xMSC or receive MT SMS messages from the 1xMSC, while attached to E-UTRAN. The procedures for SMS origination or termination are transparent to the E-UTRAN.

For further details refer to clause 4.5.1 and 4.5.2 in [A.S0008].
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