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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/control for msg.1 transmission
According current agreement, for the UE behaviors on power ramping/control for msg.1 transmission, 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.
Issues related to choosing SS block
During the last meeting, the following questions were raised – 
Is the UE required to select the PRACH resources based on the SS block received with the highest SS block RSRP? and Is the UE allowed to change SS block used for the path loss estimate for retransmission?
Our views are mentioned below. 
Q1) Is the UE required to select the PRACH resources based on the SS block received with the highest SS block RSRP?
A fool proof way for a NR UE to perform RACH is to find the best SS block RSRP i.e. the SS block with the highest RSRP among all the UE beams and then use the corresponding UE beam and SS block to perform RACH. However, this procedure may lead to excessive and un-manageable delays for a NR UE to camp onto the network. Hence from an access latency perspective, it is preferred that a NR UE chooses a suitable SS block for performing the RACH procedure. However, the question of “suitable” SS block must be addressed – i.e., how to define “suitable”. The following are potential ways to define a suitable SS block
a) Define an SS block RSRP threshold with which the UE compares the SS block RSRP and determines whether or not the chosen SS block RSRP is suitable. 
b) Leave it to UE implementation. 
Leaving it to UE implementation may cause issues as different UE may choose different RSRP thresholds, for example, when a UE chooses a high threshold it may end up spending a long time in order to find the best SS block and when it chooses a low threshold the path loss calculations may make the Msg1 not successful. Further, a UE may decide to send Msg1 despite having a bad threshold and bad SS block RSRP value and may flood the network with un-necessary Msg1 transmissions on SS blocks which may not be feasible for that UE. Hence, to provide fairness, it is beneficial that the gNB provides a threshold per SS block i.e., an RSRP value which can be used by the UE (including both cell edge and cell center UE) for making a decision. This threshold can be determined by the gNB much along the similar lines of the RSRP threshold indicated by the network to the UE for determining a cell quality (c.f. S criteria for LTE cell selection). 
This threshold can be signaled to the UE via RMSI or RACH configuration and can be further decided (note that a UE decoding RMSI doesn’t necessarily mean that the SS block is good for the RACH purposes because a) the time lag between the RMSI decoding and Msg1 transmission could be different; b) RMSI decoding can make use of the channel coding schemes and may perform well even at low RSRP values, but these values may not be suitable for determining the Msg1 transmit power for RACH and also for the associated RAR decoding. Hence such a threshold is beneficial for the RACH procedure). If multiple SS blocks RSRPs are found to be better than the threshold, then the UE can choose 
a) the best one among these SS blocks, or 
b) Randomly choose from one among the multiple qualified SS blocks (this can be valid when the UE doesn’t find much difference between these SS blocks). 
If none of the SS block RSRPs are found to exceed the threshold, then the UE can 
1. still try RACH with the best SS block it detects or
2. randomly choose an SS block or
3. it will delay the RACH procedure hoping that the measurements can improve (such as in case of un-expected blockages) or 
4. it will indicate to the higher layers for further indication about the UE behavior. 
Note that how a threshold is defined is up to gNB implementation. For instance it could take into account several parameters such as a) network loading b) cell size c) preamble format used i.e., when repeated preambles are used the threshold can be conservative as the gNB can perform joint decision on these repeated preambles for detecting a UE. 
Proposal 1: UE select the PRACH resources based on the suitable SS block. A SS block is suitable if SS block RSRP of that SS block is above a threshold. This threshold is configured by network. 
Q2) Is the UE allowed to change SS block used for the path loss estimate for retransmission?
A UE can re-select another SS block –
1. “only” if the current SS block is deemed not suitable according to the criteria mentioned in the above question, or
2. when some other SS block (SS block X) along with the current SS block (SS Block Y) satisfy the threshold criteria, but this new SS block X is better than the previously used SS block Y and also better than other SS blocks which are above the threshold. 
Proposal 2: Further study when the UE is allowed to re-select the SS block for the case of re-transmission. 
Contention-free RACH
For contention free RACH,  either with SS block or CSI-RS, the necessity of this threshold can be studied. Once UE reports the measurement of neighboring cell, and current cell has decided the measurement is qualified to do handover, the current cell shall send the handover command to the UE. During the handover command, the UE may read the association between CSI-RS/SS-block and the RACH resources. Since the UE has the measurement of the CSI-RS/SS-block, it can choose the corresponding RACH resource, e.g., the best CSI-RS/SS-block RSRP.  In this case, the threshold may be not needed. However, there may be some potential time-lag between the time a UE sends these measurements, gets the handover command and then performs a RACH. Then the CSI-RS based RSRP may become not so good. So the UE may need re-measure the quality to check which one is suitable, in such case, the threshold may help the UE to quickly decide the CSI-RS/SS-block.
Observation 1: the need of threshold for contention free RACH can be studied. 

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 3: 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 4: 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 2:  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 1: the need of threshold for contention free RACH can be studied. 
Observation 2:  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 select the PRACH resources based on the suitable SS block. A SS block is suitable if SS block RSRP of that SS block is above a threshold. This threshold is configured by network. 
Proposal 2: Further study when the UE is allowed to re-select the SS block for the case of re-transmission. 
Proposal 3: Irrespective of the UL Tx beam remains same or changes between Msg1 and Msg3, the UE may use the same  .
Proposal 4: 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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