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<< Start of Change #1 >>
6.5
RRC Re-establishment for NB-IoT UEs
6.5.1
Introduction

RRC connection re-establishment is initiated when a UE in RRC connected mode looses RRC connection due to any of these reasons: radio link failure or radio link problem. The RRC re-establishment procedure is specified in clause 5.3.7 in TS 36.331 [2].

6.5.2
Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay_NB-IoT seconds from the moment it detects a loss in RRC connection.  The total RRC connection delay (Tre-establish_delay_NB-IoT) shall be less than:

Tre-establish_delay_NB-IoT =  TUL_grant + TUE_re-establish_delay_NB-IoT
TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is specified in clause 6.5.2.1.

6.5.2.1
UE Re-establishment delay requirement

The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [2] is detected by the UE to the time when the UE sends PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) requirement shall be less than:

TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT

Tsearch_NB-IoT: It is the time required by the UE to search the target cell:

If the target cell is known, then Tsearch_NB-IoT = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB-IoT = [80] ms. Otherwise, Tsearch_NB-IoT = [1400] ms if Q ( -6dB or, Tsearch_NB-IoT = [14800] ms if -15dB ≤ Q < -6dB.

Note: 
Q is the NSCH Ês/Iot of target cell. A cell is unknown if it has not been measured by the UE in the last 5 seconds. Otherwise it is known.

TSI_NB-IoT: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell.


TPRACH_NB-IoT: The additional delay caused by the random access procedure; it will be at least 40 ms due to random access occasion and there might be additional delay due to ramping procedure.


NNB-Iot-freq: It is the total number of NB-IoT frequencies to be monitored for RRC re-establishment; NNB-Iot-freq = 1 if the target cell is known.

There is no requirement if the target cell does not contain the UE context.
<< End of Change #1 >>
