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Abstract of the contribution: This contribution introduces the requirements and solutions for CS fallback to 1xRTT CDMA network.

1. Introduction
CDMA 1x network operator who is transitioning to LTE may also need the CS fallback mechanisms in order to provide smooth transition phases.  The same justifications as stated in the WID are well applied for CDMA 1x network operator. In fact, the WID does not exclude CDMA 1x network as the 2G fallback network.

The current CS fallback TS, TS 23.272, is only applied to GSM/UMTS. It is proposed to add CS fallback solution for CDMA 1x network to TS 23.272.

2. Proposal for LTE fallback to CDMA1x

The overall CS fallback to CDMA 1x network uses the S101 tunnel, which has been defined for Handover between E-UTRAN and CDMA2000 Accesses in TS 23.402.  For 1x fallback, this tunnel is enhanced to allow 1x CS Registration and CS paging from CDMA 1x network for Mobile terminating call. Mobile originating call will be based on autonomous cell-reselection to CDMA 1x network.

The interaction between HRPD AN and CDMA 1x MSC is part of the 3GPP2 domain and will not be described in TS 23.272. 

2.1 CDMA 1x Registration flow:
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2.2 Fallback to CDMA 1x for Mobile originating call:

[image: image2.png]MME HRPD AN

1xBS IWS

mMsc

UE
UE is LTE Attached as specified in TS 23.401
UE registered to 1xCS via HPRD
1. UE decision
to perform
cel reselection
to IXRTT

2. 1x MO call establishmen{ as specified in existing 3Gl

P2 specification





2.3 Fallback to CDMA 1x for Mobile Terminating call:
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2.4 Standardization Impacts:
· NAS and S101 is enhanced with 1x paging

· HRPD finds the right MME for 1x paging

3. Suggested way forward

It is understood that the TS has been structured specifically for GSM/UMTS. To minimize the documentation impact, it is suggested to place the CDMA 1x solution in a Normative Annex. 
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#### 2nd Change ####
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 to CDMA 1x RTT CS domain access can be found in Annex –X.
#### 3rd Change ####
Annex X (Normative):
Architecture enhancements for CS fallback to 1x RTT CS domain access

X.1 Reference Architecture
The CS fallback in EPS function is realized by reusing the S101 tunnelling interface mechanism between the HRPD AN and MME. 
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Figure X.1-1: CS fallback in EPS architecture for CDMA 1x

NOTE:
3GPP2 components and interfaces are out of scope of this specification.

X.1.1
Reference points

S101:
In addition to the definition defined in TS 23.402, it enables 1x CS paging to the UE over EPS form CDMA 1x network.

X.2
Functional entities

X.2.1
UE

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

· 1x CS registration over the EPS after the UE has completed the LTE attachment and pre-registration phase for optimised E-UTRAN to HRPD handover procedure, see TS 23.402 [xx].

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

X.2.2
MME

The CS fallback enabled MME supports the following additional functions:

· Initiating paging procedure specified in this Annex towards eNodeB when 1x paging over S101 pages the UE for CS services

Editor’s note:  Impact due to MME relocation is FFS.

X.2.4
E-UTRAN

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

· Forwarding paging request to the UE

X.3
Mobility Management

X.3.1
1x Registration over EPS Procedure
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Figure 5.2-1: Attach Procedure
1)
UE performs the HRPD pre-registration as defined in TS 23.402 [xx]

2)
UE then performs 1xRTT CS registration over the NAS tunnel to MME.

3)
The MME sends the 1xRTT Registration to the selected HPRD AN. 

4)
1x CS registration is performed based on 3GPP2 specification [13].

5-6) 1x CS registrations response is tunnelled back to the UE over S101 and NAS.

X.4
Mobile Originating Call

X.4.1
Mobile Originating Call Procedure
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Figure X.4.1-1: CS MO call using fallback to CDMA 1x RTT network

1.
For Mobile Originating Call, the UE performs cell reselection to 1xRTT autonomously.

2.
After UE is latched to CDMA 1x network, it establishes the mobile originating call as specified in existing 3GPP2 specification.

X.5
Mobile Terminating Call

X.5.1
Mobile Terminating Call Procedure
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Figure X.5.1-1: CS MT call using fallback to CDMA 1x RTT network

1-2. 1x MSC performs the CS paging over HRPD network based on existing 3GPP2 procedure with A21 Message.

3.
HPRD forwards the 1x paging via the S101 to the MME. 

Editor’s note: How HPRD AN selects the correct MME is FFS.

4.  MME forwards the 1x paging to UE via NAS. If the UE is in Idle state, the MME will have to first page the UE to bring it to active state prior to forwarding the 1x paging over NAS.

5.  Upon reception of the 1x paging, UE performs cell reselection to 1xRTT autonomously and response with page response. This follows the existing 3GPP2 specification [14]
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