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1 Introduction
Though network planning and parameter optimisations can limit occurrence of radio link failure, this problem still happen in early deployments or in some special case, e.g. tunnels, i.e. radio link failure is inevitable. So, when a UE in RRC_CONNECTED loses radio connection due to radio link failure (RLF), RRC connection re-establishment is necessary. At the same time, the corresponding requirements of RRC re-establishment are needed to be specified in RAN4.
2 Discussion

To ensure good system performance and minimize the interruption caused by radio link failure, UE should find a suitable cell and re-establish connection as soon as possible. Several solutions related to radio link failure and RRC connection re-establishment has been discussed currently. For RAN4, it is also needed to analysis the requirements of RRC connection re-establishment.
Definition

Similar to requirements in [1], in LTE, the RRC re-establishment delay can be requirement of RRC connection re-establishment, which can be defined as the time between radio link failure is detected by UE and UE starts to send initial access signal.
Requirements

With consideration of RLF and RRC re-establishment procedure, the requirement needs to consider the following aspects.
Firstly, when UE attempts to restore RRC connection, it needs to search the cells including the original serving cell and other neighbour cells. There are some differences of searching time for different type of neighbour cells, e.g. cells with relevant known information and cells without relevant known information, etc. 
Furthermore, after UE finds the target cell, it needs to read necessary system information from target cell in order to access to target cell, e.g. L1 parameters, PRACH information for initial access, etc. However, if UE finds the original serving cell and attempts to resume connection with it, UE doesn’t need to read system information again because UE can maintain the information. 
Finally, UE just can start to transmit after reading system information until the appearance of the allocated occasion to transmit RACH preamble. So, the delay caused by waiting for occasion of the RACH preamble transmission in target cell should be considered, which is up to the period of RACH preamble transmission occasion.
According to the analysis above, the RRC re-establishment delay can be stated by:

TRRC re-establishment delay = Tsearch + TSI + Tinitial_access 
Where,

Tsearch is the time to search for cells.
TSI is the time to read necessary system information. When restoring to original serving cell, it can be equal to 0.
Tinitial_access is the time that can elapse until the appearance of the first RACH preamble transmission occasion in the target cell.
3 Conclusion

We have discussed the definition of RRC re-establishment requirement and analyzed the main influencing or determining factor for this requirement. We propose to introduce this requirement into TR36.801 and take the analysis above into account.
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