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1   Introduction
Power Ramping has discussed in RAN1 for several meetings. In RAN1#88bis meeting, the following agreements were achieved:
	Agreements:

For NR RACH Msg. 1 retransmission at least for multi-beam operation:

· NR supports power ramping. 

· If the UE conducts beam switching, working assumption that one of the alternatives below will be selected (configurability between multiple alternatives may be considered if clear benefit is shown): 

· Alt 1: the counter of power ramping is re-set.

· Alt 2: the counter of power ramping remains unchanged.

· Alt 3: the counter of power ramping keeps increasing. 

· Alt 4: as proposed on slide 4 and illustrated on slide 5 in R1-1706613

· Other alternatives or combinations of the above are not precluded.

· If UE doesn’t change beam, the counter of power ramping keeps increasing.

· Note: UE may derive the uplink transmit power using the most recent estimate of path loss.

· The detail of power ramping step size is FFS.

· Whether UE performs UL Beam switching during retransmissions is up to UE implementation

· Note: which beam UE switches to is up to UE implementation


Besides, power ramping is related to Msg 1 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 beam for Msg1 retransmission, it may still be an effective way to reuse the power ramping mechanism of LTE in NR.
Proposal 1: In NR, Power Ramping can be reused as what LTE does, when the UE does not change the UL beam for Msg1 retransmission.
Furthermore, in RAN1# 88 meeting [2], the following agreements on the number of Msg1 were achieved:
	For contention-free random access, the following options are under evaluation 

· Option 1: Transmission of only a single Msg.1 before the end of a monitored RAR window 

· Option 2: A UE can be configured to transmit multiple simultaneous Msg.1; 

Note: multiple simultaneous Msg.1 transmissions use different frequency resources and/or use the same frequency resource with different preamble indices;
· Option 3: A UE can be configured to transmit multiple Msg.1 over multiple RACH transmission occasions in the time domain before the end of a monitored RAR window


From these agreements, there are generally two choices for a UE to transmit Msg1 within the same RAR window. 1) Single Msg1: UE transmit only one Msg1 over one selected beam within the RAR window. 2) Multiple Msg1: UE transmits multiple Msg1 in one RAR window using multiple selected beams, where the multiple selected beams can be same or different. 
Above Proposal 1 covered the case where the UE uses one selected beam without change. In case different beams are used for transmitting for multiple transmissions of Msg 1, we currently see no strong reason for the UE to use different power respectively for the different beams being used, which may cause some processing complexity for both UE and gNB. Therefore, the same ramped power may be used by different beams for multiple Msg1 transmissions within the same RAR window.
Proposal 2: The same ramped power may be used for multiple Msg1 transmitted with different beams within the same RAR window.
In LTE, the counter of power ramping shall be increased by one for each Msg1 retransmission due to random access failure. In NR, however, a UE may switch the beam when performing Msg1 retransmission and there are several Options for the power ramping counter in case of beam switching, as the above agreements of RAN1 (see the Introduction). As a result, the counter of power ramping as in LTE may not be directly reused in NR, if a UE switches its UL beam to another one for Msg 1 retransmission. 
However, before addressing which of the RAN1’s options to select, it seems confusing that whether the multiple Msg1 transmission within one RAR window, as discussed above, can be regarded also as multiple times of Msg1 retransmission. Therefore, RAN2 may need more clarification from RAN1 on how to define the retransmission of Msg 1 in the case of multiple Msg 1 transmission in one RAR window, in order for the further down-select among the options.
Proposal 3: RAN2 may need to ask RAN1 to further clarify the definition of Msg1 retransmission for discussing the counter of power ramping (i.e. whether the multiple Msg1 transmission within one RAR window can be regarded also as multiple times of Msg1 retransmission).
As we propose above, it may be preferable to use same ramped power within a RAR window. Thus a common configuration of power ramping seems enough for all beams. 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 configured. The power ramping configuration may include the initial preamble power preambleInitialReceivedTargetPower, power ramping factor powerRampingStep and the maximum number of Msg1 retransmission.
In NR, it has been agreed in RAN1#88 meeting that there is an association between DL signal/channel and a subset of RACH resources and/or subset of preamble indices. Once a UE reselects a different DL Tx beam, it means that it selects a new PRACH and/or preamble from a RA resource group that is different from the previous used one. In this case, it seems no need to continue increasing transmit power by power ramping, since the resources to be used for subsequent transmission of Msg 1 is already changed. However, whether it is beneficial to perform power ramping or just keep the power unchanged, after a DL beam change, is a transmission power related issue and should be up to RAN1’s conclusion. 
Proposal 5: It is up to RAN1 whether power ramping is still needed after the UE switches its DL beam. 
3 Conclusion
Proposal 1: In NR, Power Ramping can be reused as what LTE does, when the UE does not change the UL beam for Msg1 retransmission.

Proposal 2: The same ramped power may be used for multiple Msg1 transmitted with different beams within the same RAR window.
Proposal 3: RAN2 may need to ask RAN1 to further clarify the definition of Msg1 retransmission for discussing the counter of power ramping (i.e. whether the multiple Msg1 transmission within one RAR window can be regarded also as multiple times of Msg1 retransmission).

Proposal 4: A common power ramping configuration for all beams can be configured. The power ramping configuration may include the initial preamble power preambleInitialReceivedTargetPower, power ramping factor powerRampingStep and the maximum number of Msg1 retransmission.
Proposal 5: It is up to RAN1 whether power ramping is still needed after the UE switches its DL beam.
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