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1. Introduction
In RAN1 NR Adhoc #2, there were some agreements reached on the PRACH power control as shown below [1].
	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

To be discussed 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?
Continue discussions in the next meeting




This contribution discusses remaining issues on PRACH power control.

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

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, it is desirable that a UE changes 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 in order to indicate the most recent information on the best downlink beam to the network. If the PRACH resource changes, the channel changes, rx beam in gNB may change, and the interference level of gNB receiver also changes. The channel status may be compensated by the path loss values that can be measured from the best SS block but other factors of the new PRACH resource may be totally different from the previous PRACH resource, e.g., interference level, PRACH congestion status, etc. Therefore, 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 1: UE resets the power ramping counter when PRACH resource subset is changed due to the change of the best SS block 

Support of Rx beams
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

And we have an agreement in RAN1 NR Adhoc #2 on the repeated PRACH format of L =127/139.
Agreements:
· For L=127/139 with option 1, formats with 1,2,4,6, and 12 OFDM symbols are supported
· Number of symbols can be adjusted if problems are identified
[image: ]
From the agreements, the maximum number of Rx beams that gNB can perform the Rx beam sweeping is 12. If the link budget for one OFDM symbol is not sufficient to support cell coverage, the number of Rx beams can be reduced further. So, there can be some cases that the number of OFDM symbols is not sufficient even with the longest preamble format.
Therefore, it needs to be supported to configure a UE to transmit PRACH preamble multiple times using the same Tx beam and same Tx power (without increasing power ramping counter). By doing so, gNB is able to perform sufficient Rx beam sweeping to determine the best Rx beam for PRACH reception.
 
Proposal 2: NR supports that UE repeats the transmissions of PRACH multiple times using the same Tx beam without increasing 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: UE resets the power ramping counter when PRACH resource subset is changed due to the change of the best SS block 
· Proposal 2: NR supports that UE repeat the transmissions of PRACH multiple times using the same Tx beam without increasing power ramping counter. 
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image3.emf
Preamble   format  # of    Sequence  TCP  TSEQ  TGP  Path profile    (Ts)  Path profile    (us)  Maximum    Cell radius   (meter)  Use case  

A  0   (WA)  1  144  2048  0  48   1.56   469  TA   is already known or Very small cell  

1   (WA )  2  288  4096  0  96   3.13   938  Small cell  

2  4  576  8192  0  144   4.69   2,109  Normal cell  

3  6  864  12288  0  144   4.69   3,516  Normal cell  

B  0   (WA )  1  144  2048  0  48   1.56   469  TA is already known or Very small cell  

1   (WA )  2  192  409 6  96  96   3.13   469  Small cell  

2   (WA )  4  360  8192  216  144   4.69   1,055  Normal cell  

3   (WA )  6  504  12288  360  144   4.69   1,758  Normal cell  

4  12  936  24576  792  144   4.69   3,867  Normal cell  

C  0   (WA )  1  1240  2048  0  144  4.69  5300  Normal cell  

1   (WA )  2  1384  4096  0  144  4.69  6000  No rmal cell  

 


