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1   Introduction
Power Ramping has been discussed in RAN1 for several meetings. In RAN1#89 meeting [1], the latest agreements were achieved as follows:

	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 RAN1# NRAH2 meeting, the following agreements are achieved [2]:

	Agreements:
· The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping

· The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset

· UE behaviour when reaching the maximum power

· If the recalculated power is still at or above the Pc,max
· The UE can transmit at maximum power even if it changes its TX beam


Besides, power ramping is related to Msg1 transmission in random access, thus having potential RAN2 impacts as well. In this contribution, therefore, we discuss the power ramping mechanism in NR from a RAN2 perspective.

2   Discussion
In LTE, Power Ramping is a method to increase the successful transmission probability of Msg1 by increasing the transmission power. In NR, beam forming is introduced to support different services. If a UE does not change the UL beam for Msg1 retransmission, the counter of power ramping can be still increased by one in NR. However, if a UE changes the beam for Msg1 retransmission, the counter remains unchanged. This is RAN1 agreements as discussed in R1-1709493/R1-1706613. For illustration, we give an example to show the counter of power ramping in UE Tx beam switching scenario. 
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Figure.1 Counter of power ramping in the UE Tx beam switching scenario
Observation 1: In NR, according to RAN 1 discussion, when the UE changes the UL beam for Msg1 retransmission, the counter for power ramping remains unchanged for the next Msg1 retransmission with the new UL beam.
In LTE, only one preamble transmission counter is used to calculate the preamble transmission power and decide whether UE monitors radio link failure. As given in observation 1, in NR, the power ramping counter is related to whether UE switches UL Tx beam while the preamble transmission counter is not affected by the UE Tx beam. Therefore, the power ramping counter is different from preamble transmission counter in NR.
Observation 2: In NR, power ramping counter is different from preamble transmission counter because the former is further related to whether UE switches UL Tx beam in NR.
Considering the differences between the two counters analyzed in observation 2, it is a simple but effective method to define two separate counters. In case the UE switches the beam for the transmission of the RA preamble, only increase the counter for PREAMBLE_TRANSMISSION_COUNTER, but not increase the counter for POWER_RAMPING_COUNTER.
Proposal 1: In NR, a new counter should be used exclusively for power ramping of preamble transmission; this power ramping counter is only added by 1, when the UE does not change its UL beam for Msg1 transmission. 
When the notification of power ramping suspension is received from lower layers, the counter remains unchanged in legacy LTE. The same rule can be reused in NR when the UE change its UL beam for Msg1 transmission, i.e. the notification of power ramping suspension can be sent by lower layer upon change of the UL beam.
Proposal 2: In NR, the notification of power ramping suspension can be received from lower layers to keep power ramping counter unchanged upon change of the uplink beam.
In LTE, the preamble received target power is calculated by the formula: preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep. In NR, it seems the calculation formula can be taken as baseline. The UE only needs to do this calculation when the power ramping counter is increased, i.e. UL beam for Msg1 transmission is changed. After the calculation is done, the MAC entity instructs the PREAMBLE_RECEIVED_TARGET_POWER to physical layer to transmit preamble.

Proposal 3: The calculation formula of PREAMBLE_RECEIVED_TARGET_POWER in LTE can be taken as baseline in NR, and the UE only needs to do this calculation when it does not change its UL beam for Msg1 transmission.
Although beam forming is introduced in NR, a common configuration of power ramping seems enough for all UL beams and can be broadcast in system information. The parameters related to power ramping can include power ramping factor powerRampingStep, the initial preamble power preambleInitialReceivedTargetPower and the maximum number of Msg1 retransmission.
Proposal 4: A common power ramping configuration for all beams can be broadcasted in minimum system information. The power ramping configuration may include the initial preamble power preambleInitialReceivedTargetPower, power ramping factor powerRampingStep and the maximum number of Msg1 retransmission.
The preamble transmission counter will be increased by one after each preamble is transmitted. Once the preamble transmission counter exceeds the maximum number of Msg1 retransmission, RLF occurs and random access is regarded as failed. Then the power ramping counter should be reset. 
Proposal 5: The power ramping counter should be reset, when preamble transmission counter exceed the maximum allowed Msg1 retransmission number (meaning RACH fails and the UE enters RLF). 
3   Conclusion
Observation 1: In NR, when the UE changes the UL beam for Msg1 retransmission, the counter of power ramping remains unchanged for the next Msg1 retransmission with the new UL beam.
Observation 2: In NR, power ramping counter is different from preamble transmission counter because the former is further related to whether UE switches UL Tx beam in NR.
Proposal 1: In NR, a new counter should be used exclusively for power ramping of preamble transmission; this power ramping counter is only added by 1, when the UE does not change its UL beam for Msg1 transmission. 
Proposal 2: In NR, the notification of power ramping suspension can be received from lower layers to keep power ramping counter unchanged upon change of the uplink beam.

Proposal 3: The calculation formula of PREAMBLE_RECEIVED_TARGET_POWER in LTE can be taken as baseline in NR, and the UE only needs to do this calculation when it does not change its UL beam for Msg1 transmission.

Proposal 4: A common power ramping configuration for all beams can be broadcast in system information. The power ramping configuration may include the initial preamble power preambleInitialReceivedTargetPower, power ramping factor powerRampingStep and the maximum number of Msg1 retransmission.
Proposal 5: The power ramping counter should be reset, when preamble transmission counter exceed the maximum allowed Msg1 retransmission number (meaning RACH fails and the UE enters RLF). 
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