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1. Introduction

RAN4 widely discussed the SI acquisition delay in previous meetings, which is the most time-consuming part in RRC re-establishment test case. In last RAN4 #81, tentative agreements on SI reading delay were made and corresponding CR [1] was approved, in which T311 timer was set to 100 seconds for the enhanced coverage case. However, according to TS36.331 the maximum value of the existing T311 timer for NB-IoT is 30 seconds. Therefore RAN2 needs to be informed with the outcome of RAN4 evaluation. Meanwhile, we provide some discussion on how to reduce the testing time from RAN4 perspective in this contribution.
2. Discussion

The agreements on MIB, SIB1 and SIB2 can be found in RAN4 #81 chairman minute:
	Agreements 

Note that the following agrements apply for only RRM test cases.
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Note that the above number assmus the repetition number of 16
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Thus the total delay for SI acquisition can be calculated: 8.22 seconds for normal coverage and 41.56 seconds for enhanced coverage respectively. According to core requirements in section 6.5.2, UE re-establishment delay is the sum of several parts (take the normal coverage case for example):
TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-NC + TSI_NB1-NC + TPRACH_NB-IoT
Where

Tsearch_NB1-NC: It is the time required by the UE to search the target cell:

If the target cell is known, then Tsearch_NB1-NC = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB1-NC = [80] ms. Otherwise, Tsearch_NB1-NC = [1400] ms.


TSI_NB1-NC: 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 for a UE in normal coverage.


TPRACH_NB-IoT: The additional delay caused by the random access procedure. The actual value of TPRACH_NB-IoT shall depend upon the NPRACH configuration used in the target cell and the number of repetition used by UE for sending random access to the target cell. 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.

The total re-establishment delay for normal and enhanced coverage are 10 and 73 seconds, respectively. UE will start T311 upon initiating the RRC connection re-establishment procedure. At the expiry of T311 UE will enter RRC_IDLE state. The re-establishment will fail. The range of T311 for NB-IoT can be found in TS36.331:
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-- ASN1STOP
Thus for the case of enhanced coverage the maximum 30 seconds is not long enough to cover the whole re-establishment procedure. Here we propose:
Proposal 1: RAN4 should inform RAN2 that the maximum value of T311 for NB-IoT should be extended.

Meanwhile, we’re thinking whether we can reduce the testing time from RAN4 perspective. According to test case list [2] there are two re-establishment test cases for NB-IoT, intra-frequency case under normal coverage and inter-frequency under enhanced coverage. For inter-frequency case UE need to monitor two frequencies. Note that UE which under enhanced coverage will need more time for cell search. So it’s better to change the testing profiles: test intra-frequency case under enhanced coverage and inter-frequency case under normal coverage. Thus the cell searching time will be:
1) For intra-frequency coverage: NNB-Iot-freq*Tsearch_NB1-EC = 1*[14800] ms
2) For inter-frequency coverage: NNB-Iot-freq*Tsearch_NB1-NC = 2* [1400] ms = 2800ms
Compared with the existing setting, in which 2*[14800] = [29600]ms is needed for enhanced coverage, 13.4 seconds can be save for total testing time. On the other hand, this can also reduce the maximum value of T311 by about 15 seconds. Here we propose:

Proposal 2: change the setting for re-establishment test case: test intra-frequency case under enhanced coverage and inter-frequency under normal coverage.
3. Conclusions

In this contribution we provide discussion on T311 timer issue for RRC re-establishment test case. After discussion the following conclusions are proposed:
Proposal 1: RAN4 should inform RAN2 that the maximum value of T311 for NB-IoT should be extended.

Proposal 2: change the setting for re-establishment test case: test intra-frequency case under enhanced coverage and inter-frequency under normal coverage.
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