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1. Introduction

In RAN2#105bis, the following agreements on RACH reporting for NB-IOT were made as in [1]:
	Agreements

· A Boolean flag indicating EDT fallback (i.e., the UE started with EDT NPRACH resources and went through a fallback to non-EDT NPRACH resources) is included in NB-IoT RACH report.

· A Boolean flag indicating EDT fallback (i.e., the UE started with EDT PRACH resources and went through a fallback to non-EDT PRACH resources) is included in eMTC RACH report.

· At least RACH report for NB-IoT based on UE information request/response procedure is supported.

· It is up to the network to decide when to request for the RACH report.





In this contribution, it discusses the possible procedure for RACH reporting for NB-IOT SON.
2. Discussion
In legacy LTE, as in [2], RACH reporting are determined by RRC message UEInforamtionRequest/ UEInforamtionResponse, eNB could ask for RACH reporting by Boolean indication in UEInforamtionRequest, UE will transmit the RACH reporting in UEInforamtionResponse message. This request/response mechanism could make eNB determine when RACH reporting will be trigged.
In NB-IOT network, for UE in non-EDT mode, one way to report RACH is to reuse legacy RRC message, UEInforamtionRequest/UEInformationResponse message could be applied after Msg.5 if network determine to obtain RACH reporting, this is shown in blue part in figure.1. Another way is to optimize RACH report in Msg.5, the RACH info request message may be sent in Msg.4 to keep legacy request/response mechanism for network right of determining RACH reporting, this is shown in green part in figure.1. In these two procedures in figure.1, UE will continue to exchange data with network after RRCConncetionResumeComplete message.
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Figure.1 The procedure for RACH reporting in non-EDT mode
In conclusion, for RACH reporting in non-EDT mode, two procedures could be considered:

· The legacy UEInformationRequest/UEInformationResponse message is used for RACH reporting after Msg.5.
· RACH info request/response information is contained in Msg.4/Msg.5, such as RRCConnectionResume/ RRCConnectionResumeComplete for UP message that are triggered by non-SON reporting reason.
In NB-IOT network, for UE in EDT mode, it is benefit to report the RACH information along or after EDT procedure triggered by data transmission, otherwise the RACH report will be deleted and re-computed for the next successful random access, meanwhile, network will never receive RACH reporting of UE working at EDT mode. Considering that the size of RACH report is not large, one way is to send RACH report in Msg.3, the request information may be in Msg.2, or Msg.4 in last RRC procedure. Another way is to fall back to RRC connection status by Msg.4/Msg.5, then UEInforamtionRequest/UEInformationResponse may be applied after Msg.5, this way is shown in blue part in figure.2. The third way is to optimize RACH report in Msg.5, the RACH info request message may be send in Msg.4 to keep legacy request/response mechanism for network right of requesting RACH reporting, it is shown in the green part in figure.2.
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Figure.2 The procedure for RACH reporting in EDT mode
In conclusion, for RACH reporting in non-EDT mode, three procedures could be considered:

· The legacy UEInformationRequest/UEInformationResponse message is used for RACH reporting after Msg.5.

· RACH info request/response information is contained in Msg.4/Msg.5, such as RRCConnectionResume/ RRCConnectionResumeComplete for UP.

· RACH info is contained in Msg.3 in EDT mode.

As shown in figure.2, the size of RACH reporting is small, the way of using RACH reporting in Msg.3 will avoid extra four steps of signalling overhead compared with the way of using legacy UEInforamtionRequest/UEInformationResponse RRC message.
Proposal1: For UE in EDT procedure, RACH info is suggested to be sent in Msg.3, which could avoid extra 4 steps caused by UEInformationRequest/UEInformationResponse message.
In RAN2#105 meeting, a single method of sending NB-IoT RACH report is desired for UE in EDT mode or non-EDT mode. Based on above analysis on possible procedures of RACH reporting in EDT mode and non-EDT mode, two options could be considered further for a single method:

· Option1, the legacy UEInformationRequest/UEInformationResponse message is used for RACH reporting after Msg.5.

· Option2, RACH info request/response information is contained in Msg.4/Msg.5, such as RRCConnectionResume/ RRCConnectionResumeComplete for UP.
Compared with option1, Msg.5 including RRCConnectionResumeComplete for UP has been used to report the idle mode measurement results with SRB1 as in [2], so we think it is also feasible to use option2 to transmit RACH reporting from the view of security, option2 is also power saving and with less signalling overhead compared with option1 for UE in EDT mode, although option.2 will make its procedure different from the RLF reporting procedure.
Proposal2: If a common method is used for RACH reporting in EDT and non-EDT mode, RACH reporting procedure is suggested to be contained in Msg.4 and Msg.5, such as RRCConnectionResume and RRCConnectionResumeComplete message for UP.
3. Conclusion
In this contribution, the procedure of RACH reporting is discussed, we have the following proposals：
Proposal1: For UE in EDT procedure, RACH info is suggested to be sent in Msg.3, which could avoid extra 4 steps caused by UEInformationRequest/UEInformationResponse message.

Proposal2: If a common method is used for RACH reporting in EDT and non-EDT mode, RACH reporting procedure is suggested to be contained in Msg.4 and Msg.5, such as RRCConnectionResume and RRCConnectionResumeComplete message for UP.
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