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1 Introduction

There is requirement on the UE to re-establish RRC connection in case of radio link failure. The procedure is being specified in RAN2 in TS 36.331 [1]. RAN4 has to specify the requirements associated with RRC re-establishment in TS 36.133 [1] in a way similar to the one specified for WCDMA in TS 25.133.

This contribution provides initial thoughts on how to set these requirements.

2 RRC Re-establishment Procedure
RRC connection re-establishment procedure is initiated when UE loses radio connection due to radio link failure or due to handover failure. The criteria for the UE to detect the radio link problem are under discussion in RAN1 and RAN4. 

As specified in TS 36.133 (section 5.3.6.2) that on handover failure the UE attempts to e-establish the RRC connection to the best cell. Note that the best cell may not necessarily be the serving cell. Similar approach that is the UE will re-establish connection to the best cell is used in case of radio link failure as quoted below in the RAN2 agreement.

	Agreement:

1) After T304 expiry, the UE first shall look for a suitable E-UTRA cell

- UE will use stored information on E-UTRA cells. UE will normally have results from source and target frequency, so it is quite likely that the UE would end up on one of these two.

2) If no suitable E-UTRA cell can be found, the UE is allowed to perform inter-RAT selection even before T311 expiry (i.e. T311 does not forbid inter-RAT reselection). FFS if there would be other contraints that limit iter-RAT reselection

3) If the UE performs inter-RAT selection before T311 expiry, the UE will go to RRC-IDLE in LTE, and NAS will have to initiate appropriate action to continue.

4) Same approach can be followed for RLF.


At least at handover the serving cell prepares one or more target cells by transferring the UE context. However the cell to which the UE attempts to re-establish RRC connection may or not contain the UE context. The RRC connection cannot be re-established if the cell does contain the UE context. In this case the RRC connection is released and the UE goes to RRC_ IDLE state.  
3 RRC Re-establishment Requirements
We suggest the requirements for RRC re-establishment are defined in a generic way so that they cover various scenarios e.g. re-establishment due to radio link failure or due to handover failure.  

The requirements are expressed in terms of delay or time required by the UE to re-establish the RRC connection from the moment the radio link failure or handover failure is detected. 
As discussed in section 2 that the UE may also re-establish the connection to IRAT cell. Thus requirements should be specified for the following different cases:

· RRC re-establishment to E-UTRA intra-frequency cell

· RRC re-establishment to E-UTRA inter-frequency cell

· RRC re-establishment to IRAT cell

RRC re-establishment to E-UTRA intra-frequency cell

In this contribution we focus only on the first case. Furthermore, we believe requirements can be same for TDD and FDD. Like in WCDMA, the requirement in E-UTRAN constitute of 2 parts: RRC procedure delay and time when UE starts sending RACH from the moment it has detected radio link or handover failure. Therefore the requirements for E-UTRA intra-frequency RRC re-establishment can be expressed as:

TUE-re-establishment = TRRC-re-establishment + [TBD
] ms + Tsearch + TSI  + TRA

TRRC-re-establishment: It is the procedure delay for RRC re-establishment and will be defined in TS 36.133.
Tsearch: It is the time it takes for the UE to search the cell.


Tsearch = [TBD
] ms if the target cell is known by the UE; the target cell is known if it has been measured by the UE in the last [5] seconds.


Tsearch = [800] ms if the target cell is not known by the UE; the target cell is unknown if it has not been measured by the UE in the last [5] seconds.


TSI: It is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 for a UTRAN cell (ms).


TRA = The additional delay caused by the random access procedure; it will be at least 10 ms due to random access occasion and there might be additional delay due to ramping procedure.


Nf: It is the total number of different frequencies to be monitored for RRC re-establishment; Nf= 1 if the target cell is known. 
There is no requirement if the target cell does not contain the UE context.
4 Summary
The RRC re-establishment procedure is being defined in RAN2. RAN4 will define the corresponding requirements. This paper provides an overview of requirements related to RRC re-establishment and various cases of it. We believe requirement can be defined in a way similar to WCDMA. However this needs to be reassessed once RAN2 has finalized the procedure.
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