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1. Introduction
In RAN1 #89, there were some agreements reached on the PRACH power ramping as shown below [1].
	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



This contribution discusses remaining issues on PRACH power ramping and power control.

2. PRACH power ramping
2.1 PRACH power control
In LTE, the following equation is used for the PRACH power control.


A preamble transmission power PPRACH is determined as 
PPRACH = min{,  PREAMBLE_RECEIVED_TARGET_POWER + PL}_[dBm], where  is the configured UE transmitted power and PL is the downlink pathloss estimate calculated in the UE.
It is proposed to simply use the LTE approach as a starting point for the PRACH transmission power setting. If multi-beam is assumed, the calculation of PL has to be clarified since the path loss of each beam can be different. Based on the following agreement, there can be association between PRACH and SS block. Therefore, the PL can be calculated based on the SS block which is associated with the PRACH resource chosen for PRACH transmissions.
Agreements: (RAN1 #88bis)
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam

[bookmark: _GoBack]Proposal 1: LTE power control is the starting point for PRACH power setting
· PL is calculated based on the SS block which is associated with the PRACH resource chosen for PRACH transmissions

2.2 PRACH power ramping
It was agreed that power ramping counter remains unchanged if a UE conducts beam switching in the PRACH retransmissions. Figure 1 illustrates on the UE behaviour on PRACH power ramping based on the current agreement. 


Figure 1: PRACH power ramping based on UE beam switching

There are still some remaining issues on UE power ramping which is discussed in this section.
Best Downlink Beam change
The RACH resource subset that a UE has to select for the transmission of its PRACH sequence is associated with the downlink SS block as given in the following agreement made in RAN1 #88bis.
Agreements:
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam

According to this agreement, a UE has to change the PRACH resource (time/freq/code) when the best SS block (highest RSRP SS block) changes. Even during the PRACH retransmissions, the PRACH resource can be changed depending on the best SS block. If the PRACH resource changes, the Rx beam in gNB side can be also changed and the previous power ramping counter may not be valid any more. Figure 2 is showing this aspect. 
[image: ]
Figure 2: PRACH power ramping based on changes on best SS block
There are simply two approaches for this event.
· Option 1: UE continues the power ramping based on the previous power ramping counters regardless of the changes of the best SS block
· Option 2: UE resets the power ramping counter when PRACH resource subset is changed due to the change of the best SS block 

From the perspective that the channel changes drastically if the Rx beam changes, option 2 is preferred.

Proposal 2: UE resets the power ramping counter when PRACH resource subset is changed due to the change of the best SS block 

Support of large number of Rx beams
In our companion contribution [2], it is discussed that a UE may need to transmit a PRACH format multiple times for covering the whole Rx beams in gNB side. We have an agreement in RAN1#89 on the maximum number of SS blocks as shown below. 
Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

From this agreement, it can be assumed that the maximum number of gNB Rx beams can be up to 64. We have PRACH repetition format option 1 to support the gNB Rx beamforming. So there are two ways to support 64 number of Rx beams in gNB side. First option is to define a PRACH format of 64 repetitions. The other option is to define a PRACH format of N repetitions, where N is less than 64 and transmits this PRACH format multiple times until all the Rx beams can be covered.
If we adopt the option 2 (PRACH format of N repetition where N < 64), it is required that a UE transmits the configured PRACH format multiple times without power ramping while using the same Tx beam in UE side.

Proposal 3: If a single PRACH format does not cover the whole number of Rx beams in gNB side, a UE has to repeat the transmissions of PRACH multiple times without the change of the power ramping counter. 


3. Conclusion
This contribution discussed on the remaining issues on power control and power ramping. Based on the discussions, it is proposed to agree on the following proposals:

· Proposal 1: LTE power control is the starting point for PRACH power setting
· PL is calculated based on the SS block which is associated with the PRACH resource chosen for PRACH transmissions
· Proposal 2: UE resets the power ramping counter when PRACH resource subset is changed due to the change of the best SS block 
· Proposal 3: If a single PRACH format does not cover the whole number of Rx beams in gNB side, a UE has to repeat the transmissions of PRACH multiple times without the change of the power ramping counter. 
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