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1 Introduction
The requirements for RRC connection re-establishment in NR have been studied in the last few meetings [1-2]. In the RAN4 meeting a WF to further analyse cell search requirements for identifying target NR cell for RRC connection re-establishment procedure was approved [3]. In this contribution we analyse the related cell search requirements for this procedure. 
2 Analysis of PSS/SSS Acquisition Time 
As agreed in the WF that the RRC re-establishment requirements shall be defined for a known target NR cell and an unknown target NR cell like in LTE. Furthermore the side conditions corresponding to intra-frequency measurement under non-DRX without gaps shall be assumed when deriving the cell search (PSS/SSS acquisition) requirements for both cases. They are analyzed below:
2.1 PSS/SSS acquisition time of unknown NR cell

The PSS/SSS acquisition time needs to be separately analyzed for an unknown NR cell in FR1 and FR2. 

The PSS/SSS acquisition time (TPSS/SSS_FR1_unknown_cell) for an unknown NR intra-frequency cell in FR1 has been analyzed in a separate contribution in [4]. Based on this analysis the following PSS/SSS acquisition time (without gaps in non-DRX) is also proposed for RRC connection re-establishment requirements:

TPSS/SSS_FR1_unknown_cell = MAX(600ms, 5*SMTC period)                                                  (1)

The PSS/SSS acquisition time (TPSS/SSS_FR2_unknown_cell) for an unknown NR intra-frequency cell in FR2 has also been analyzed in a separate contribution in [5]. Based on this analysis the following PSS/SSS acquisition time (without gaps in non-DRX) is also proposed for RRC connection re-establishment requirements:

TPSS/SSS_FR2_unknown_cell = MAX([600ms], [5 or 6] * 4*SMTC period)                               (2)

Eventually one value of 5 or 6 SMTC periods shall be chosen based on agreements on intra-frequency cell search requirements.
· Proposal 1:  In RRC re-establishment to an unknown NR cell in FR1, the PSS/SSS acquisition time shall be as follows: MAX (600 ms, 5*SMTC period)

· Proposal 2: In RRC re-establishment to an unknown NR cell in FR2, the PSS/SSS acquisition time shall be as follows: MAX ([600ms], [5 or 6] * 4*SMTC period) 

2.2 PSS/SSS acquisition time of unknown NR cell
In LTE the time to acquire the PSS/SSS for a known cell during RRC re-establishment procedure is 100 ms. However in RRC re-establishment procedure for NB-IoT the time to acquire the NPSS/NSSS for a known NB-IoT cell is zero. Instead requirements are specified for the case when the NB-IoT cell is unknown but is strong enough to be detected in one attempt. As further analyzed in [6] that the UE should be able to maintain the cell detection over 5 seconds. Therefore we propose that when the NR cell is known the PSS/SSS acquisition time is zero. Additionally requirements can also be defined for the case when the NR unknown cell in FR1 is strong enough to be detected in one attempt. However in case of FR2 the UE need to apply the reception beamforming the cell detection may need more attempts to detect the FR2 cell. 
· Proposal 3:  In RRC re-establishment to known NR cell in FR1 and FR2, the PSS/SSS acquisition time (TPSS/SSS_known_cell) shall be set to zero.
3 Summary

In this paper we have further analysed the cell detection times (PCI acquisition time) of NR cell for different scenarios/side conditions applicable for RRC connection re-establishment procedure. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can finalize the time to identify the target NR cell in FR1 and FR2, which form an integral part of the requirements. The main proposals are:
· Proposal 1:  In RRC re-establishment to an unknown NR cell in FR1, the PSS/SSS acquisition time shall be as follows: MAX (600 ms, 5*SMTC period)

· Proposal 2: In RRC re-establishment to an unknown NR cell in FR2, the PSS/SSS acquisition time shall be as follows: MAX ([600ms], [5 or 6] * 4*SMTC period) 
· Proposal 3:  In RRC re-establishment to known NR cell in FR1 and FR2, the PSS/SSS acquisition time (TPSS/SSS_known_cell) shall be set to zero.
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