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1	Introduction
During the NR Study Item, RAN1 has established requirements and scenarios for NR ‎[1] and has identified technology components that are needed to standardize the NR system ‎[2]. The objective of the work item phase is to specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low latency communications (URLLC) considering frequency ranges up to 52.6 GHz and considering forward compatibility and introduction of new technology components for new use cases.
In this contribution, we discuss about the PRACH preamble power ramping and the RACH message 3 power control.
2	PRACH preamble power ramping
In RAN#89 ‎[3], the following agreement was reached:Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power
· RAN1 will definitely decide above FFS point


In this section, we address the FFS point from RAN1#89.

The preamble transmission power is the sum of a reference preamble transmit power , which is a function of the most recent path loss (PL), and a power offset determined by the preamble transmission counter


The preamble transmit power can’t exceed the maximum UE transmit power level. In a single beam system, the power ramping counter keeps incrementing with each retransmission. This is similar to the LTE power ramping procedure for RACH preamble retransmissions.
In a multi-beam system, if the UE doesn’t get the RAR corresponding to the RACH preamble transmission, the UE power ramping behavior is as follows:
· If the UE doesn’t conduct beam switching for the retransmission, it increments the power ramping counter.
· If the UE conducts beam switching for the retransmission, it doesn’t increment the power ramping counter (agreement from RAN1#89).

The power ramping procedure has the dual purpose of allowing the UE to rapidly increment its power so that the RACH preamble can be quickly received at the base station, while minimizing interference to adjacent gNBs not receiving the RACH preamble. Beam switching may potentially increase (or decrease) link quality much more than power ramping when beam switching results in alignment with RX beam at gNB. That also holds for interference seen at neighboring (not target) gNBs’ receiver, i.e. UE’s beam switching may cause strong interference at neighboring gNB’s receiver, it is important to minimize the interference effect when the UE is transmitting the preamble at maximum power. To address this point, if the UE is already transmitting at the maximum power and is conducting beam switching for the preamble retransmission, we propose that the UE reduces its power by a configurable amount.
Proposal 1: If the UE conducts beam switching after transmitting the preamble at maximum power, the UE drops its PRACH preamble transmission power by a configurable amount. 
3	RACH message 3 power control
The initial transmit power of RACH message 3 is determined by:
1. Transmission power of the last PRACH preamble sent before the RAR. RACH message 3 is expected to be sent on the same UL Tx beam from the UE that was used to send the last PRACH preamble before the RAR
2. Power control command included in the UL grant sent in the random access response.

Proposal 2: RACH message 3 is sent on the same UE UL Tx beam as that used to transmit the last PRACH preamble before the RAR.
Proposal 3: RACH message 3 power level is determined by the power of the last PRACH preamble before the RAR, adjusted by the power control command in the RAR.

The power level of a subsequent RACH message 3 retransmission is adjusted according to the power control command in the UL grant used to schedule the RACH message 3 retransmission.
Proposal 4: The power level of the RACH message 3 retransmission is determined by the power level of the previous RACH message 3 transmission adjusted by the power control command in the corresponding UL grant.
4	Conclusions
In this contribution, we discussed PRACH preamble power ramping and the RACH message 3 power control. The following proposal where made:
Proposal 1: If the UE conducts beam switching after transmitting the preamble at maximum power, the UE drops its PRACH preamble transmission power by a configurable amount. 
Proposal 2: RACH message 3 is sent on the same UE UL Tx beam as that used to transmit the last PRACH preamble before the RAR.
Proposal 3: RACH message 3 power level is determined by the power of the last PRACH preamble before the RAR, adjusted by the power control command in the RAR.
Proposal 4: The power level of the RACH message 3 retransmission is determined by the power level of the previous RACH message 3 transmission adjusted by the power control command in the corresponding UL grant.
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