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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 RAN1#NR-AH2 ‎[3], the following agreement was reached: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 behavior 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


Furthermore, it was agreed to discuss further:
· Is the UE required to select the PRACH resources based on the SS block received with the highest SS block RSRP?
· Is the UE is allowed to change SS block used for the pathloss estimate for retransmission?

In this section, we address these open points.
In a multi-beam system, the gNB transmits the SS blocks within the SS burst set on different beams. During cell selection, the UE attempts to detect the SS blocks. If the beams used to transmit the SS blocks partially overlap, it is possible that the UE detects more than one SS block during the SS burst set. The UE selects the RACH resource/preamble index based on the selected SS block. Furthermore, the UE determines the path loss measurement (and correspondingly the initial transmit power of the PRACH preamble) based on the SS block associated with the PRACH resources.
If the UE detects (or can detect) more than one SS block, which SS block does the UE use for the determination of the RACH resource/preamble index? There are at least two options:
1. The UE can select the first SS Block that has an RSRP exceeding a threshold.
2. The UE can select the SS block with the largest RSRP that exceeds a threshold.
The first option can potentially lead to lower latency if the RACH resources associated with the first SS block whose RSRP exceeds a threshold occur earlier than those associated with other SS blocks. This benefit is subject to the time allocation of the RACH resources, which is not decided yet. If the RACH resources are allocated in close time proximity the benefit of this option becomes less.
The second option has the advantage that the UE calculates a lower path loss between it and the gNB (as the SS block selected has a higher RSRP), consequently it will use a lower transmit power. This reduces the overall interference in the system. Furthermore, the gNB uses the RACH resource/preamble index, it received the preamble on, to determine which beam to send the RACH message 2 on, this is the same beam of the SS block associated with the RACH resource/preamble index. Sending RACH message 2 on the same beam as that of the best received SS block (the one with the highest RSRP), increases the detection probability of RACH message 2. Consequently, we propose that the RACH resources/preamble index are based on the SS block with the highest RSRP.
Proposal 1: The UE selects the PRACH resources/preamble index based on the SS block received with the highest SS block RSRP.
As the UE could be moving and rotating, it is possible that over the course of RACH preamble retransmissions, the SS block with the highest RSRP changes. In this case, should the UE change the RACH resources/preamble index based on the SS block with the highest RSRP, or continue to use the RACH resources associated with the SS block used for the initial RACH preamble transmission? By changing the RACH resources based on the SS block with the highest RSRP, the following benefits can be achieved:
1. As the UE is retransmitting PRACH, it is possible that the gNB is unbale to receive the PRACH preamble as it is not on the most optimal beam. Changing the RACH resources to those associated with the SS block having the highest RSRP can increase the probability of PRACH preamble detection at the gNB.
2. The UE estimates a lower path loss and accordingly uses a lower PRACH preamble transmit power, hence reducing the level of interference in the system.
3. The gNB uses the beam associated with the SS block having the highest RSRP to transmit RACH message 2, increasing its detection probability at the UE.

When the UE changes RACH resources, as a result of finding an SS block with higher RSRP, this could lead to an improvement in PRACH preamble reception at the gNB as a RACH resource associated with a better beam is now used. In this case, the UE should not increment the power ramping counter when changing the SS block used for the selection of the RACH resources.
Proposal 2: In case of a RACH preamble retransmission, if the UE finds an SS block with a higher RSRP, the UE should select RACH resources/preamble index that correspond to the SS block with the higher RSRP. The UE updates its power level based on the path loss measurement of the SS block with the higher RSRP.
Proposal 3: If the UE changes the SS block used for the path loss estimate and changes the RACH resource/preamble index, it would not increment the power ramping counter used for PRACH preamble retransmission.
3	RACH message 3 power control
[bookmark: _GoBack]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 4: 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 5: 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 6: 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 resource selection based on the associated SS block and power determination. The following proposals were made: 
Proposal 1: The UE selects the PRACH resources/preamble index based on the SS block received with the highest SS block RSRP.
Proposal 2: In case of a RACH preamble retransmission, if the UE finds an SS block with a higher RSRP, the UE should select RACH resources/preamble index that correspond to the SS block with the higher RSRP. The UE updates its power level based on the path loss measurement of the SS block with the higher RSRP.
Proposal 3: If the UE changes the SS block used for the path loss estimate and changes the RACH resource/preamble index, it would not increment the power ramping counter used for PRACH preamble retransmission.
We also discussed the RACH message 3 power control. The following proposals were made:
Proposal 4: 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 5: 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 6: 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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