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1 Introduction
In NR RRC specification, TS 38.331 contains placeholder (Clause 5.3.7) for RRC connection re-establishment procedure. However currently RAN2 has not yet specified the corresponding procedure.  It was proposed to specify the requirements in NR based on similar approach as used in LTE; but there was no agreement [1]. RAN4 work is heavily dependent on the procedure which will be specified in RAN2 specifications. In this contribution we analyse various aspects related to these requirements. 
2 RRC Connection Re-establishment Procedure
In LTE the RRC connection re-establish procedure is initiated by the UE upon losing the RRC connection. The RRC connection to the serving LTE cell can be lost due to any of the following reasons: radio link failure, handover failure, mobility from E-UTRA failure, integrity check failure or RRC connection reconfiguration failure. The UE re-establishes the RRC connection to a E-UTRA cell by sending RRCConnectionReestablishmentRequest message to the target cell. The connection re-establishment succeeds only if the target E-UTRAN cell has a valid UE context. In this case the target E-UTRAN cell (with valid UE context) accepts the re-establishment request and sends RRCConnectionReestablishment message to the UE. The procedure is completed when the UE sends back RRCConnectionReestablishment message to the target E-UTRAM cell. 
RRC connection re-establish procedure is being heavily discussed in RAN2 [2-6]. However there has not been any formal and major agreements in this context. One discussion point in RAN2 is the possible enhancement or optimization of the RRC connection re-establish procedure compared to that in LTE. However at this stage it is not clear to what extent this will impact RAN4 requirements. 
3 Analysis of Requirements 
The UE will initiate the re-establishment of the RRC connection upon losing the connection with respect to the NR serving cell. From RAN4 requirements perspective the UE will have to search a new NR cell and read its system information before sending a random access to the identified target NR cell. Similar to LTE, the requirements in NR should also be specified in terms of time required (Treestab) by the UE to successfully send random access to the target cell from the moment the UE has lost the RRC connection. 

The total delay (Treestab) will consist of the following four main delay elements:
· Fixed margin,

· Time to identify the target cell on an indicated carrier (Tsearch),

· Time to acquire the system information (SI) of the target cell (TSI) and

· Time to send random access to the target cell (TRA).

RAN4 has to specify numerical value of the time to identify the target cell (Tsearch) in the core requirements. In some scenario the UE may have already measured the target NR cell. Therefore like in LTE the requirements should be defined for both cases: when the target NR cell is knowns and unknown. The time to identify the target cell (known or unknown) depends on at least the side conditions (e.g. the signal quality) of the target cell. The requirements should be defined for the side conditions which are similar to those for NR intra-frequency measurements. The UE will search the target NR cell in idle mode. Therefore no gaps shall be needed for identifying the target NR cell. In LTE during the procedure the UE does not transmit any measurement report to the target NR cell. It is also not possible to send any measurement report prior to RA transmission in NR. Therefore Tsearch should include only the time required by the UE to acquire NPSS/NSSS of the target NR cell.
· Proposal 1: The requirements for RRC connection re-establishment shall be specified for the NR target cell’s side conditions comparable to those for performing NR intra-frequency measurements.
· Proposal 2: The time to identify (Tsearch) a target NR cell in the requirements for RRC connection re-establishment consists of time to acquire physical cell ID (PCI) of the target cell i.e. NPSS/NSSS acquisition time.

· Proposal 3: The requirements for RRC connection re-establishment shall be specified for the cases when target NR cell is: known and unknown. 
4 Summary

In this paper we have analysed the scenarios and some aspects of the requirements for RRC connection re-establishment in NR. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can start investigating RAN4 related aspects e.g. time to identify the target cell. The main proposals are:
· Proposal 1: The requirements for RRC connection re-establishment shall be specified for the NR target cell’s side conditions comparable to those for performing NR intra-frequency measurements.
· Proposal 2: The time to identify (Tsearch) a target NR cell in the requirements for RRC connection re-establishment consists of time to acquire physical cell ID (PCI) of the target cell i.e. NPSS/NSSS acquisition time.

· Proposal 3: The requirements for RRC connection re-establishment shall be specified for the cases when target NR cell is: known and unknown. 
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