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General

1.1 NGMN agreed recommendation

NGMN stated that the Alliance and its members are firmly committed to IMS Voice as the target solution for Voice over LTE. Furthermore, NGMN recognises the benefits of recommending a migratory non IMS voice solution that guarantees voice roaming with LTE handsets whilst allowing use of LTE data roaming in the same device. Thus NGMN recommends that: 

· In all LTE devices that support GSM or UMTS and that provide the voice service, Circuit Switched Fall Back (CSFB) shall be implemented as a minimum requirement for supporting voice
. The CSFB implementation shall be compliant to the 3GPP specifications.  

· If a Mobile Network Operator operates a network comprising LTE plus GSM or UMTS and if this MNO aims to provide a non-IMS voice service as well as an LTE data service to visiting subscribers utilising an LTE device, then it shall, as a minimum, support CSFB for voice. The implementation shall be compliant to 3GPP specifications. 

1.2 CSFB implementation

As different mechanisms were specified for CSFB, the purpose of this document is to recommend mechanism(s) for CSFB implementation in order to avoid fragmentation and interoperability issues between devices, eNodeBs, EPC and legacy networks (2G, 3G). These recommendations for the CSFB implementation are only aimed at those devices and those networks which are in the scope of the NGMN agreed recommendation (see § 1.1).
1.3 Document status

This recommendation has been approved by the NGMN OC on the 10th November 2010 and by the NGMN Board on 10th of November 2010.
2 Recommendations
2.1 CSFB mechanism

The two following cases shall be considered separately:

(i) CSFB towards GERAN,

(ii) CSFB towards UTRAN.

In the sections below, “implemented” means that the feature has been developed and that the relevant IOTs have been successfully performed.
2.1.1 CSFB towards GERAN

The following is recommended by NGMN:

· Redirection upon RRCConnectionRelease with SIB (Release 9) shall be implemented by Q3 2011 as a minimum requirement in the LTE devices and in the LTE and legacy (i.e. GERAN) networks in order to ensure interoperability and minimise call setup delays; 
2.1.2 CSFB towards UTRAN

The following is recommended by NGMN:

· PS HO for CSFB towards UTRAN shall be implemented in LTE devices  ;

· PS HO for CSFB towards UTRAN shall be implemented in the LTE and legacy (i.e. UTRAN) networks.
In addition it is recognised by NGMN that Redirection upon RRC ConnectionRelease for CSFB towards UTRAN may be implemented in some devices and in some networks. (There are three possible implementations: “basic” Release 8; Release 8 + Deferred SIB 11/12 Reading; Release 9 “with SIBs”).
To ensure compatibility between device and network, the following is recommended:

Both PS HO and “basic” Rel-8 “Redirection upon RRC ConnectionRelease” for CSFB towards UTRAN shall be implemented in the LTE devices by Q4 2011.
Note 1:  This timing is recommended in order to enable interoperability while allowing individual network deployment plans

Note 2: Interoperability is ensured by the “basic” Rel-8 mechanism. The implementation of RRCConnectionRelease with SIB (Release 9) or Deferred SIB 11/12 Reading, in UE and network, is encouraged because they should bring improved performance.
2.2 Radio measurements

Radio measurements could be performed or not (i.e. blind procedure) before the execution of any of the CSFB mechanisms described in section 2.1. UEs shall support both options of performing radio measurements and blind procedure, for all CSFB mechanisms described in 2.1.
2.3 RIM support

The RIM (RAN Information Management) procedure shall be supported in both LTE and legacy GERAN networks, to allow automatic retrieval of SIB information.
2.4 Roaming Retry procedure

NGMN recommends that the Roaming Retry Procedure is implemented in the legacy (UTRAN and GERAN) CS core networks.
This procedure is necessary in order to avoid mobile terminated call drops at Location Area boundaries.
2.5 IOTs

As a consequence of these implementations, NGMN recommends that the industry proceed rapidly with the necessary IOT tests in order to guarantee interoperability between the different network entities which will be involved in these procedures (i.e. LTE, UTRAN and GERAN network nodes) and interoperability between devices and networks taking into account the test specification defined in 3GPP, particularly in the roaming configuration. 
The information contained in this document represents the current view held by NGMN Ltd. on the issues discussed as of the date of publication. This document is provided “as is” with no warranties whatsoever including any warranty of merchantability, non-infringement, or fitness for any particular purpose. All liability (including liability for infringement of any property rights) relating to the use of information in this document is disclaimed. No license, express or implied, to any intellectual property rights are granted herein. This document is distributed for informational purposes only and is subject to change without notice. Readers should not design products based on this document.
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� This does not prevent the implementation of additional ways to provide the voice service.








