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1 Introduction

In RAN4#57 it was proposed by operators to define the UE performance requirements for RRC connection release with redirection [1]. The need for the UE requirements was further discussed at the RAN plenary in December (RAN#50) [2]. As a result it was requested by RAN that RAN4 defines the necessary UE requirements until June 2011 [3]. 

In this paper we provide initial thought and performance figures related to the requirements for the for RRC connection release with redirection to UTRA FDD and GERAN.    

2 Background
According to section 4.2.1 in TS 36.331 [4] in E-UTRAN is support for connection release with redirection information from E-UTRA RRC_CONNECTED to GERAN and UTRAN and CDMA2000/HRPD. 
The RRC connection release with redirection towards UTRAN/GERAN is used as an alternative option to PS handover or when PS handver is not possible for circuit switched fall back (CSFB). 
This feature is supported in release 8. The feature was further enhanced in Rel-9 which allows the serving eNode B to signal the system information (i.e. SIBs) of one or more cells. This avoids the UE to acquire complete system information of the target cell.  
The procedure is initiated by the UE upon receiving the “RRCConnectionRelease” message from the E-UTRAN [4]. In summary the IE “RRCConnectionRelease” contains the following information:
· For redirection to the UTRA FDD, the E-UTRAN message contains information about the carrier frequency of the target UTRA FDD carrier, system information (i.e. SIBs) of one or more cells along with their identifier belonging to the indicated UTRA FDD carrier etc.
· For redirection to the GERAN, the E-UTRAN message contains information about the GERAN carriers, system information (i.e. SIBs) of one or more GERAN carriers etc.
3 Proposed Requirements
Upon receiving the “RRCConnectionRelease” message, which contains the redirection information about the target RAT, the UE after processing the received message goes into RRC_IDLE state. In IDLE state the UE searches the strongest UTRA cell or GERAN carrier. In case of both GERAN and UTRA the UE searches the strongest carrier. As the UE searches the cell in IDLE state therefore search is done without gaps. If the system information of the strongest identified UTRA / GERAN cell is available then the UE does not read the system information. If the system information is not available then the UE has to read the system information of the strongest cell. Nevertheless the UE still has to acquire some essential system information. For example in case of UTRA FDD regardless whether the system information is provided or not the UE needs to read the master information block (MIB) to acquire the SFN of the strongest UTRA cell. After fully synchronizing and acquiring all necessary information, the UE shall send a random access to the target strongest cell. Hence the requirements can be expressed for UTRA FDD and GERAN cases as described below:
3.1 RRC Connection Release with Redirection to UTRA FDD

The requirement for the time to redirect to the target UTRA FDD cell upon the RRC connection release can be expressed as:

It is the time between the end of the last TTI containing the RRC command, “RRCConnectionRelease” [4], on the E-UTRAN PDSCH and the time the UE starts to send random access to the strongest UTRA cell. The time delay can be expressed as:
Tconnection_release_redirect_UTRA FDD = Tprocedure_delay + Tidentify-UTRA FDD + TSI-UTRA FDD + TRA       (1)
They variables used in the above expression and their expected values are described below:
Procedure delay (TRRC_procedure_delay):
· This is the RRC procedure for processing the received message “RRCConnectionRelease”. It can be 50 ms as used for E-UTRAN – UTRAN handover
Cell search delay (Tidentify-UTRA FDD):
· This is the time to identify the strongest cell. It is proposed to be 1 second; the search is done when UE is in IDLE state i.e. without gaps.
System information (TSI-UTRA):
· System information is available for strongest cell:

· TSI-UTRA = 100 ms to account for SFN reading, frame uncertainty; when system information is provided in the message for the cell. 

· System information is NOT available for strongest cell:
· TSI-UTRA = 1.1-1.5 second to account for SFN reading, frame uncertainty and system acquisition; when system information is not provided or does not match with that of the target cell. About 1 second has been used in E-UTRA – UTRA FDD cell reselection tests in TS 36.133.

Random acces delay (TRA):
· This is the delay causes due to the random access procedure when sending random access to UTRA FDD cell. 

3.2 RRC Connection Release with Redirection to GERAN
The requirement for the time to redirect to the target GERAN cell upon the RRC connection release can be expressed in a way similar to UTRA FDD case. However figures and certain details would differ. For redirection to GERAN we can state:
It is the time between the end of the last TTI containing the RRC command, “RRCConnectionRelease” [4], on the E-UTRAN PDSCH and the time the UE starts to send random access to the strongest GERAN cell. The time delay can be expressed as:

Tconnection_release_redirect_GERAN = Tprocedure_delay + Tidentify-GERAN + TSI-GERAN + TRA            (2)
They variables used in the above expression and their expected values are described below:

Procedure delay (Tprocedure_delay):
· This is the RRC procedure for processing the received message “RRCConnectionRelease”. It can be 50 ms as used for E-UTRAN – GERAN handover
Cell search delay (Tidentify-GERAN):
· This is the time to identify the strongest GERAN cell i.e. BSIC identification. The value needs to be further studied since current requirements are based on measurement gaps. 
System information (TSI-GERAN):
· System information is available for strongest cell:

· TSI-GERAN = TBD ms to be further checked if some allowance is needed; when system information is provided in the message for the cell. 

· System information is NOT available for strongest cell:
· TSI-GERAN = 2 seconds to account for system acquisition; when system information is not provided or does not match with that of the target cell. About 1.9 second has been used in E-UTRA – GERAN cell reselection tests in TS 36.133.

Random acces delay (TRA):
· This is the delay causes due to the random access procedure when sending random access to the GERAN cell. 

4 Section in TS 36.133 for Specifying Requirements
The RRC connection release with redirection to UTRA FDD and GERAN is a type of RRC connection mobility control. Therefore the requirements for the two RATs can be specified in separate sub-sections under, “RRC Connection Mobility Control” in section 6 in TS 36.133 e.g. under new section 6.3.
5 Summary
In this paper we have provided initial analysis of the UE requirements for RRC connection release with redirection to GERAN and UTRA FDD. The proposed performance figures and in particular those for the GERAN require more discussion and analysis. 
Eventually the requirements are intended to be defined in TS 36.133. We suggest that the requirements are finalized (i.e formal CR agreed) by RAN4#59 (May 2011).
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