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Introduction
From RAN1#89 meeting [1], the following agreements related to power control of the RA procedure were made:
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

Agreements:
In RACH procedure, the followings are considered at least for UE in idle mode:
· UL Tx beam for Msg. 3 transmission is determined by UE, 
· UE may use the same UL Tx beam used for Msg. 1 transmission.
· FFS: if determination can be assisted by additional signaling from gNB if necessary and how to determine UL Tx beam for Msg. 3
· Others are not precluded

This contribution addresses the FFS point mentioned above, and discusses the Msg3 power control. 
Power Ramping
In our opinion, no special behavior for the power ramping is necessary beyond the already agreed behavior in the previous RAN1 meeting. Similar to LTE system, the only condition that UE reports the random access problem is when the UE reaches the maximum RA transmission times (i.e., preambleTransMax). If the power value reaches the maximum power before reaching the maximum RA transmission times, the UE can continue sending preamble at the same power level. This behavior is akin to the LTE system. Thus, we can have
First, UE performs random access initialization and random access resource selection, for example, to determine the preamble and PRACH resource;
Second, set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWERRAMPING_COUNTER – 1) * powerRampingStep; and inform the physical layer about the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER;


Then, in the physical layer, UE will check whether the target power plus the path loss will be larger than the maximal power, e.g., by setting PPRACH = min{,  PREAMBLE_RECEIVED_TARGET_POWER +  }. 
If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:
· increment PREAMBLE_TRANSMISSION_COUNTER by 1;
· If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
· indicate a Random Access problem to upper layers;
· else 
· if UE changes UL Tx beam, then keep the same vaule of 
PREAMBLE_ POWERRAMPING_COUNTER;
· if UE doesn’t change UL Tx beam, then increment PREAMBLE_ POWERRAMPING_COUNTER by 1;
· proceed to the selection of a Random Access Resource and conducts RA re-attempt.
Proposal 1: UE can continue RA attempt after reaching the maximum power if the preamble transmission counter does not reach the maximal value, (i.e., no need for reducing power), otherwise, UE reports the RA problem to upper layers. 
Msg3 Power Control
Msg3 is sent using the UL-SCH and the necessary parameters for this transmission are obtained from the RAR and higher layers. In LTE, Tx power of msg3 is based on the Tx power of previously transmitted preamble and a parameter "deltaPreambleMsg3” signalled from system information.
The Msg3 power control is similar to PUSCH power control which is given for LTE as 


where j=2 is used for PUSCH transmissions of the Msg3. Here, where is preambleInitialReceivedTargetPower. Both preambleInitialReceivedTargetPower (the initial preamble power) and  (the offset between the preamble and Msg3) are given by higher layers. PLc is path loss estimate,  depends on the PUSCH resource allocation. For RA, is given by  wherein  is the TPC received from RAR and  depends on the total power ramp-up requested by higher layers from the first to the last preamble in the serving cell which is obtained from the Msg1 transmission. 
 : Power accumulation value for Msg3
Irrespective of the UL Tx beam remains same or changes between Msg1 and Msg3, the UE can use the  as it is. This is because the total value of indicates the power level which was needed for the UE’s Msg1 to reach to gNB. Considering the behaviour of power ramping defined for Msg1 wherein the power ramping counter doesn’t change when the beam switches, similarly the  will be used without change irrespective of the beam used between Msg1 and Msg3. A similar approach with initial PUSCH transmit power can be applicable for initial PUCCH transmit power calculation after Msg4. 
Proposal 2: Irrespective of the UL Tx beam remains same or changes between Msg1 and Msg3, the UE may use the same  .
PLc : Path Loss Parameter
PLc indicates the path loss estimate used. Typically this is calculated based on the beam on which the UE has done SS block measurements. Depending on which Tx-Rx beam pair the UE and gNB uses for Msg3, the appropriately available path loss value can be used. Here, note that the gNB beam information may not be available with the UE. Hence, we mention “appropriately available PL measurements”. For instance, this could mean the path loss measurements available from the DL synchronization measurements (as this measurement accounts for the parameters i.e., beam gain and width of gNB DL beam used for SS block and the UE beam used for SS block reception). If some changes in the beam pattern are expected by the gNB, then the impact of those changes could be  indicated in the RAR message using the variable. If some changes are expected by the UE for its Msg3 beam when compared to the beam used for PL measurements, it can be considered at the UE side based on e.g., some scaling factors dependent on the UE beam parameters. 
Proposal 3: the impact of the changes in the gNB beam pattern for Msg3 reception can be indicated to the UE via  in RAR.
In LTE, PLc is calculated by ‘referenceSignalPower – higher layer filtered RSRP’.  The same mechanism can continued to be used even for the beamforming case. 
 :Since the power level to be used can change based on the beamforming parameters used by the UE and it is UE specific, a value   may be defined in the spec by considering  a) beam width, b) beam gain and other parameters.  Our understanding is that any dependency on the gNB beam parameters (if there is any change between the SS block measurement phase and Msg3) may be indicated in RAR (since RAR itself may not be used by the UE for measurements and furthermore it cannot be used for the case of no beam correspondence at the gNB/TRP) and  only accounts for changes at UE side. Power control for PUSCH considers the impact from some other parameters, like the numerology and waveform [2], then  may also depend on the specific numerology and/or waveform used for Msg3 transmission. This value will also be indicated by the higher layers. Note that this new parameter may be introduced in the spec or can be included as part of the definition of  , but it is necessary that the impact of new variables for NR be considered. 
: Scaling factor
Similar to the parameter  may be configured by considering the change of a) beam width, b) beam gain and other parameters. If it is found necessary that the numerology and waveform specific power control be introduced in NR, then it can depend on these values as well. 
Observation:  or  may be configured by considering the change on beam parameters such as beam width and beam gain at the UE. The impact of these parameters on the interference caused to the network may further be analysed. 

Conclusion
In this contribution, considerations on NR power ramping are presented. In particular, the following are observed and proposed:
Observation:  or  may be configured by considering the change on beam parameters such as beam width and beam gain at the UE. The impact of these parameters on the interference caused to the network may further be analysed. 
Proposal 1: UE can continue RA attempt after reaching the maximum power if the preamble transmission counter does not reach the maximal value, (i.e., no need for reducing power), otherwise, UE reports the RA problem to upper layers. 
Proposal 2: Irrespective of the UL Tx beam remains same or changes between Msg1 and Msg3, the UE may use the same  .
Proposal 3: the impact of the changes in the gNB beam pattern for Msg3 reception can be indicated to the UE via  in RAR.
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