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1 Introduction
New WI for further enhancements to NB-IoT [1] was approved in RAN#80. One of the objectives of the WI is to support NB-IoT SON functionality with UE providing additional reports related to ANR measurements, RLF and RACH Reports.
Following are the RAN2 agreements in previous RAN2 meetings.




RAN2-104

RACH report:

· In addition to legacy parameters for RACH reporting, the first selected resource pool (E.g. CE level, EDT) is included in the RACH report. This agreement is also applicable for eMTC.

RAN2-105

RACH report:
· For NB-IoT RACH report, range of numberOfPreamblesSent is INTEGER (1..64).
· contentionDetected is Boolean. 

· Initial CEL is included in NB-IoT RACH report.
· 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.
· Take the ASN.1 structure provided in the report (proposal 5) as baseline for NB-IoT running CR.
· Initial CEL is included in eMTC 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.
· Take the ASN.1 structure provided in the report (proposal 8) as baseline for eMTC running CR.
· 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.

We further analyse the highlighted aspects from the previous RAN2 agreements to further progress on this topic. In addition we also propose inclusion of addition information which will be beneficial for RACH related optimisations.
2 Discussion
When UE capable of EDT transmission attempts for RACH transmission, the UE cancels the EDT transmission in any of the following conditions.
· If the TBS size corresponds to the selected CE level is not sufficient for the payload size for EDT transmission including the MAC header.

· In response to EDT preamble transmission, the ENB provides uplink grant with size of Msg3.

The fallback for the condition is related to the TBS configuration corresponds to the CE Level. In this case there was no preamble transmission was attempted towards network. For the second condition, the ENB sends RAR with grant corresponds to non-EDT transmission.
As per the working assumption, Boolean Flag is sufficient in case if the RACH Report only indicate the network initiated fallback after the UE started the RACH Procedure. But it will be beneficial for the network also to know the other reason for fallback mainly the incorrect TBS size configuration not matching the payload of transmission. This situation may happen when the UE attempt for EDT in starting CEL and in case of random access failure, when the UE selects higher CE Level where the TBS size is not sufficient, the UE need to fallback for normal RACH procedure. In this case the fallback was triggered without even UE sending RACH Preamble. So the reason for fallback can be either of the conditions. In order to provide the correct information related to the reason for fallback we propose to include additional information related to EDT-Fallback information in the RACH Report.

Proposal 1: When the EDT-Fallback flag is set in the RACH Report, UE also includes additional information on the reason for fallback.

In case of RACH Failures in earlier CE levels for EDT transmission, if the UE selects higher CEL for RACH procedure and if the procedure is successful for EDT transmission, two options are possible for NB-IoT RACH Report.
· UE may include the NB-IoT RACH Report in the Msg3 itself as additional parameter in RRC message or MAC control element.

· UE may include indication that NB-IoT RACH Report is available as single bit information and ENB decides to obtain the report using UE-Information request /response mechanism. This will require the UE to transition to connected mode.

If the TBS size granted for Msg3 is sufficient enough to include the RACH Report, it is prefered to include the report in the EDT transmission itself instead of moving the UE to connected state only to obtain the RACH Report.

The UE may include the NB-RACH Report at the time of construction of Msg3 with default values and later only update the parameters based on the RACH Failures. This mechanism can be used to avoid reconstruction of Msg3 when it detect that RACH-Report needs to be included.
Observation 1: Inclusion of NB-RACH Report as part of EDT transmission is more energy efficient than obtaining the NB-RACH Report using LTE based mechanism.
Proposal 2: Support inclusion of NB-RACH Report in Msg3 if the TBS size allows for inclusion of the report.

In case of EDT fallback scenario also, the UE is expected to complete its uplink transmission at Msg5 itself in the normal RACH procedure. Because the UE is establishing the RRC connection to send the single packet which it could not send using EDT. For this situation also, inclusion of NB-RACH Report in Msg5 is prefered than indicating the report availability and obtaining the report via another uplink transmission.
Proposal 3: Support inclusion of NB-RACH Report in Msg5 in case of EDT Fallback.

3 Summary
In this discussion paper we analyse the scenarios relevant for RACH Report for EDT RACH Access procedure along with the fall back to normal RACH Access procedure. Based on the analysis we make the following observations and proposals.
Proposal 1: When the EDT-Fallback flag is set in the RACH Report, UE also includes additional information on the reason for fallback.

Observation 1: Inclusion of NB-RACH Report as part of EDT transmission is more energy efficient than obtaining the NB-RACH Report using LTE based mechanism.
Proposal 2: Support inclusion of NB-RACH Report in Msg3 if the TBS size allows for inclusion of the report.

Proposal 3: Support inclusion of NB-RACH Report in Msg5 in case of EDT Fallback.
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