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1. Introduction

In RAN2#103bis, the following agreements on RACH reporting for NB-IOT were made as in [1]:
	RAN2#103bis agreements:
· Support RACH report for NB-IoT

· Will consider whether information in LTE RACH report is extended


In this contribution, it mainly make an analysis on reporting of RACH and RLF based on CE level for NB-IOT, and discusses the procedure for RA reporting and RLF reporting.
2. Discussion
2.1 RA reporting
In LTE, as in [2], the setting of RACH parameters that can be optimized includes the RACH configuration (resource allocation), RACH preamble split (among dedicated, group A, group B), RACH backoff parameter value, RACH transmission power control parameters.

Legacy RACH optimization is supported by UE reported information and by PRACH parameters exchange between eNBs. UE will report the number of RACH preambles sent until the successful RACH completion and indication of contention resolution failure.

For NB-IOT, as in [3], the RACH parameters is designed for each CE level, the UE needs to compute its CE level based on the measured RSRP value. During the RA procedure, NB-IOT UE may go into multiple CE level if the number of RA preamble transmitted in one CE level is larger than a threshold per CE and the number of RA preamble transmitted in RA procedure is smaller than a threshold per RA procedure. For example, the number of RA preamble transmitted until the successful RACH completion is 9, the PREAMBLE_TRANSMISSION_COUNTER as the maximum number of RA preamble transmitted in RA procedure is 10, the number of RA preamble transmitted in each CE level information and the maximum number of RA transmitted in each CE is as follows:

Number in CE0=0    maxNumPreambleAttemptCE 0 = 5
Number in CE1=4    maxNumPreambleAttemptCE 1= 4
Number in CE2=3    maxNumPreambleAttemptCE 2 = 3
Number in CE3=2    maxNumPreambleAttemptCE 3 = 4
It can be seen that the legacy number of RA preamble transmitted until the successful RACH completion could not give the exact information on the number of RA transmitted on each CE. The number of RA preamble transmitted in each CE level is needed for eNB to optimize the RA configuration in NB-IOT, which is based on CE level. Thus, except option1 with the number of RA preamble transmitted in each CE level in RA procedure, as in option1 and option2, some or more variations of the reporting of number of preamble transmitted in each CE could also be discussed based on the assumption that the maximum number of RA transmitted in each CE is configured and already known by eNB.
Option0, the number of preamble transmitted in each CE level in RA procedure and the CE level information.
Option1, the number of preamble transmitted in last CE level and the number of CE levels during RA procedure
Option2, the number of preamble transmitted in last CE level and the number of RA preamble transmitted until the successful RACH completion
However, RA configuration may be modified by SI updating, then eNB may not store the RA parameters maxNumPreambleAttemptCE associated to the UE RA reporting, so the options based on the assumption that the maximum number of RA transmitted in each CE is configured by eNB may not be available.
Proposal1: It is necessary to report the RA information and its CE level information together in RA reporting for NB-IOT SON.
Proposal2: The RA information and its CE level information could be the number of preamble transmitted in each CE level in RA procedure and the CE level information.
For NB-IOT, there are multiple RA configuration that is either based on CE level for EDT or based on CE level for non-EDT, so the indication to identify the type of RA configuration for EDT or non-EDT also needs to be reported to eNB.

Proposal3: The indication to identify the type of RACH reporting for EDT or non-EDT needs to be reported to eNB.

For information exchange between eNBs over X2 interface, the eNB also needs to transfer its PRACH parameters in CE level over the X2 interface to optimize the RA configuration or coverage.

2.2 RLF reporting
In legacy LTE, the RLF Report from the UE can be used for both coverage optimization and mobility robustness optimization. The UE stores the latest RLF related information, and indicates RLF report availability at each subsequent LTE RRC connection (re-)establishment until the RLF report is fetched by the network or for 48 hours after the RLF or handover failure is detected.

The information in legacy RLF reporting includes the information of last serve cell measurement results, neighbor cell measurement results, failed PScell information, location, timestamp and so on. 
For NB-IOT, the RLF is a corner case for UP CIoT optimization and CP CIoT optimization, however, considering that NB-IOT network needs to work at deep coverage, it is meaningful to report the RLF information to network for coverage optimization. Since the NB-IOT UE is power saving, the RLF reporting for NB-IOT should be concise. Anyway, the CE level information for RLF needs to be reported to eNB for coverage optimization.

Proposal4: The RLF reporting for NB-IOT should be concise for UE power saving, the CE level information when UE is RLF needs to be reported to eNB for coverage optimization.
2.3 Procedure for RA reporting and RLF reporting
In legacy LTE SON, as shown in figure.2, RA reporting and RLF reporting is requested by UEInforamtionRequest message, and the following reporting is sent to eNB by UEInformationResponse message. In the UEInforamtionRequest message, eNB could configure what information that UE needs to report in the next step. This procedure also could be applied to NB-IOT reporting for RACH and RLF, the information reporting for SON is triggered by the request from eNB.
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Figure.2 UE reporting procedure for SON
For UE in EDT mode, UE could report its RA information and RLF information in Msg.3 or Msg.5 for power saving.
Proposal5: The mechanism of UEInforamtionRequest and UEInformationResponse in LTE could be reused in NB-IOT for SON information reporting.

3. Conclusion
In this contribution, the ANR, RA reporting, and RLF reporting is discussed , we have the following proposals：
Proposal1: It is necessary to report the RA information and its CE level information together in RA reporting for NB-IOT SON.
Proposal2: The RA information and its CE level information could be the number of preamble transmitted in each CE level in RA procedure and the CE level information.
Proposal3: The indication to identify the type of RACH reporting for EDT or non-EDT needs to be reported to eNB.
Proposal4: The RLF reporting for NB-IOT should be concise for UE power saving, the CE level information when UE is RLF needs to be reported to eNB for coverage optimization.
Proposal5: The mechanism of UEInforamtionRequest and UEInformationResponse in LTE could be reused in NB-IOT for SON information reporting.
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