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Introduction
Requirements for random access procedure for NB-IoT was discussed at RAN2#92 and following agreements were made [1]:
We assume that RACH multiple attempts shall be supported.
We assume that RACH reattempts may be done on the same or different coverage level. 
We assume that we need to be careful to not trigger too many attempts. 
There will be one or more thresholds that limit the number of attempts, MAX NUMBER OF ATTEMPTS or similar per coverage level. 
MAC indicates random access problem to RRC layer, when MAC has exhausted all attempts for a RACH procedure. 

In this contribution, we discuss the issues in Power Ramping mechanism of Random Access procedure and provide solution to address the discussed issue.
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Random Access procedure is performed by the UE during initial access to the system, when no resources are allocated to the UE, and hence UE may not have access to the network feedback for power control. Therefore, Random Access procedure requires an open loop power control mechanism to limit the uplink interference. Power Ramping scheme in Random Access procedure of LTE implements power control feature for the UE without network assistance/feedback and provides transmission power reference for further uplink transmissions of UE.
Power Ramping in LTE
UE in LTE monitors the number of preamble transmission attempts made during a Random Access procedure before UE gets system access or Random Access procedure is terminated via MAC Reset. The UE sets the transmission power of the preambles based on the number of preamble attempts made, downlink path loss value and a maximum transmission power limit [2][3]. 
The initial transmission power level for preambles is set lower than the optimal uplink transmission power so as to minimize excessive interference for other users. UE linearly increases the transmission power level with the number of preamble attempts until a maximum transmission power limit is reached, after which  the UE transmits all the preambles at maximum transmission power level allowed.
The procedure is stopped either when contention resolution is successful or when MAC Reset is called leading to procedure termination.
Observation 1 	UE in LTE linearly increases the preamble transmission power level during a Random Access procedure based on the number of preamble transmission attempts.
Power Ramping in NB-IoT
The current Power Ramping procedure mitigates excessive uplink interference by initiating the Random Access procedure from considerably low uplink transmission power, but it may lead to significant number of preamble transmission attempts before UE gets system access. 
One of the primary requirements of NB IoT UEs is power efficiency. Since, each Random Access trigger follows the same procedure of Power Ramping without any network or UE history assistance, the number of preamble retransmissions may lead to excessive power consumption for the UE. Also, as data transfer duration is expected to be small for NB IoT UEs, the LTE Power Ramping mechanism is expected to be a major contributor of power drain for UE. Hence, the current Power Ramping procedure needs to be modified to reduce the number of preamble transmission reattempts made by the UE.
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Current Power Ramping procedure can be simplified to reduce the number of Random Access Preamble transmission attempts.
As major proportion of the NB IoT UEs is expected to be stationary and hence radio propagation conditions may remain constant for considerable period of time. Hence, transmission power level of previous uplink transmissions can be used as a reference for subsequent preamble transmission attempts. 
Since, transmission power calculation of Random Access Preamble is not contingent upon modulation and coding schemes, using transmission power level of previous successful preamble transmission as a starting point reference for Power Ramp procedure may require minimal standardization effort and may lead to fewer reattempts occurring due to UE transmitting preambles at a lower than optimal power value.
Transmission power level of previous successful Random Access Preamble can be used as initial power level for the subsequent Power Ramping procedure to reduce the total number of preambles reattempts. 
The basic assumption for reusing the same transmission power is that there is no change in radio propagation environment for the UE. For example, the above proposal is not valid for a mobile UE as radio environment for a mobile UE changes quickly and hence same value of transmission power level cannot be assumed for simultaneous Random Access triggers. Hence, a validity check is required to detect changes in the radio propagation environment.
A validity check is required to detect changes in the radio propagation environment of the NB IoT UE.
Conclusion
In this contribution we have discussed the Power Ramping procedure for NB IoT. Following proposals are made in this contribution:
Proposal 1	Power ramping is introduced for NB-IoT random access procedure.
Proposal 2	Current Power Ramping procedure can be simplified to reduce the number of Random Access Preamble transmission attempts.
Proposal 3	Transmission power level of previous successful Random Access Preamble can be used as initial power level for the subsequent Power Ramping procedure to reduce the total number of preambles reattempts.
Proposal 4	A validity check is required to detect changes in the radio propagation environment of the NB IoT UE.
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