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[bookmark: _Ref492503575]Introduction
The WI description for further enhanced NB-IoT is given in [1]. One of the objectives is the following
	Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed



RAN2#103bis agreed to support RACH report for NB-IoT [2]. 
· Support RACH report for NB-IoT 
Further, during RAN2#105, following agreements (partial list) were reached after discussion on [104#45][NB-IoT R16]  RACH Report [3, 4]:
	· Working assumption: 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.
· Working assumption: 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.
· RAN2 aims on standardizing a single method of sending NB-IoT RACH report, i.e., avoid multiple solutions.
· Proposed solutions should be discussed considering signalling overhead, UE power consumption, security aspects and other reports being considered in other email discussions.
· NB-IoT RACH report includes the information from the latest successful RACH procedure.
· NB-IoT RACH report information is discarded when the UE goes to IDLE.
· FFS how to report



In this contribution, we discuss aspects related to “how to report” the NB-IoT RACH report considering the discussion and agreements in RAN2#105 and further explaining some aspects not concluded in the email discussion [4].

Working assumptions on what to report
As extensively discussed during RAN2#105, majority of the companies believe that a Boolean flag indicating EDT fallback (i.e., the UE started with EDT (N)PRACH resources and went through a fallback to non-EDT (N)PRACH resources) is included in NB-IoT/eMTC RACH report. So, we propose RAN2 to confirm the working assumptions and agree that:
[bookmark: _Toc4493702][bookmark: _Toc4594922][bookmark: _Toc4595010][bookmark: _Toc4595189][bookmark: _Toc4595481]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.
[bookmark: _Toc4594923][bookmark: _Toc4595011][bookmark: _Toc4595190][bookmark: _Toc4595482]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.

[bookmark: _Hlk498547838]Signalling of NB-IoT RACH report
To avoid unnecessary impact to NB-IoT UE power consumption and network bandwidth usage, information such as RACH report should be provided only upon network request. 
[bookmark: _Toc4595155][bookmark: _Toc4595178][bookmark: _Toc4595193][bookmark: _Toc4595485]To avoid unnecessary impact to NB-IoT UE power consumption and network bandwidth usage, RACH report should be provided only upon network request.
For LTE/eMTC, a procedure where the UE can provide certain information to the eNB upon request is specified in TS 36.331 as shown below, where one of such UE information is the RACH report. UE information request/response procedure is initiated by E-UTRAN by sending the UEInformationRequest message. Furthermore, it is currently specified that E-UTRAN should initiate this procedure only after successful security activation. 


Figure 5.6.5.1-1: UE information procedure
RAN2 has agreed that a single method should be standardized considering signalling overhead, UE power consumption, security aspects and other reports being considered in other email discussions. During RAN2#105, the relevant other agreements from other email discussions are:
From [104#46][NB-IoT R16] RLF Report [5]:
	Agreements
· It is up to the network to decide when to request for the RLF report, using UEInformationRequest/UEInformationResponse procedure.
· RLF reporting does not trigger RRC connection establishment/resume, including EDT



From [104#44][NB-IoT R16] SON/ANR report for NB-IoT [6]:
	Agreements 
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.



Other SON report(s) being defined for NB-IoT already concluded to use UE information request/response framework. 
[bookmark: _Toc4595156][bookmark: _Toc4595179][bookmark: _Toc4595194][bookmark: _Toc4595486]RAN2 already agreed to introduce UE information request/response framework for NB-IoT to enable RLF and ANR reporting.
[bookmark: _Toc4595157][bookmark: _Toc4595180][bookmark: _Toc4595195][bookmark: _Toc4595487]RAN2 has previously concluded that a single method for RACH reporting should be standardized.
Based on the above observations, to avoid unnecessary specification effort, RACH report should also be reported using the UE information request/response method which is in-line with what is done in LTE. 
Companies have proposed msg3/msg5 based reporting as well during the email discussion [4]. We think allowing RACH report in msg3 may have security related issue which needs to be discussed. In LTE, UE needs to have security activated before the RACH report is transmitted. This is captured by the following in the RRC spec: “In order to protect privacy of UEs, UEInformationResponse is only sent from the UE after successful security activation.” 
For CP, RRC part of Msg3 is not integrity protected. So, if RACH report is appended as part of Msg3 RRC, then there is potential security risk. For Msg5, RRCConnectionSetupComplete can be send unprotected. Also, if Msg5 is used for RACH report even for EDT case, legacy fallback is needed whenever RACH report is to be sent. Therefore, if it is critical that RACH-report in NB-IoT is security protected similar to eMTC, this further suggests UE information request/response mechanism similar to LTE is preferable.  
Therefore, we propose:
[bookmark: _Toc4594924][bookmark: _Toc4595012][bookmark: _Toc4595191][bookmark: _Toc4595483]Support RACH report for NB-IoT based on UE information request/response procedure.
[bookmark: _Toc4594925][bookmark: _Toc4595013][bookmark: _Toc4595192][bookmark: _Toc4595484]It is up to the network to decide when to request for the RACH report.

Conclusion
In this email discussion, we discussed signalling of RACH report for NB-IoT We have the following observations:
Observation 1.	To avoid unnecessary impact to NB-IoT UE power consumption and network bandwidth usage, RACH report should be provided only upon network request.
Observation 2.	RAN2 already agreed to introduce UE information request/response framework for NB-IoT to enable RLF and ANR reporting.
Observation 3.	RAN2 has previously concluded that a single method for RACH reporting should be standardized.

Based on the above observations and discussion, we propose the following:
Proposal 1.	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.
Proposal 2.	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.
Proposal 3.	Support RACH report for NB-IoT based on UE information request/response procedure.
Proposal 4.	It is up to the network to decide when to request for the RACH report.
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