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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #88bis meeting, it was agreed that 
· For NR RACH Msg. 1 retransmission at least for multi-beam operation:
· NR supports power ramping. 
· If the UE conducts beam switching, working assumption that one of the alternatives below will be selected (configurability between multiple alternatives may be considered if clear benefit is shown): 
· Alt 1: the counter of power ramping is re-set.
· Alt 2: the counter of power ramping remains unchanged.
· Alt 3: the counter of power ramping keeps increasing. 
· Alt 4: as proposed on slide 4 and illustrated on slide 5 in R1-1706613
· Other alternatives or combinations of the above are not precluded.
· If UE doesn’t change beam, the counter of power ramping keeps increasing.
· Note: UE may derive the uplink transmit power using the most recent estimate of path loss.
· The detail of power ramping step size is FFS.
· Whether UE performs UL Beam switching during retransmissions is up to UE implementation
· Note: which beam UE switches to is up to UE implementation
In RAN1 #89 meeting, it was agreed that:
· 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
It seems that power ramping is applicable for retransmission without beam switching. Based on the above agreements, in this paper, we will discuss counter design during Random Access procedure for NR from RAN2 point of view. 
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Preamble transmission counter
[bookmark: OLE_LINK40]In legacy LTE, there is only one counter PREAMBLE_TRANSMISSION_COUNTER to count the number for both preamble transmission and power ramping. Whenever no RAR or contention resolution failure, increase this PREAMBLE_TRANSMISSION_COUNTER by 1. If PREAMBLE_TRANSMISSION_COUNTER reaches the maximum transmission number, MAC will indicate a random access problem to upper layers or consider the Random Access procedure unsuccessfully completed.
In NR, multiple beams for preamble transmission is introduced. It was agreed in RAN1 that power ramping is related to beam switching. Thus, this PREAMBLE_TRANSMISSION_COUNTER is not applicable for power ramping. But during the Random Access procedure, it still needs a counter to count the number of preamble retransmission. Thus, the legacy preamble transmission counter PREAMBLE_TRANSMISSION_COUNTER can be reused to count the transmission number of preamble. 
Proposal 1: The legacy preamble transmission counter PREAMBLE_TRANSMISSION_COUNTER should be reused to count the transmission number of preamble, and it is not used for power ramping of preamble transmission. 

In LTE, if no RAR is received within RAR window or the contention resolution is considered not successful, the MAC entity shall increment PREAMBLE_TRANSMISSION_COUNTER by 1. 
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, indicate a Random Access problem to upper layers or consider the Random Access procedure unsuccessfully completed.
In NR, such mechanism should also be reused to control the random access procedure failure. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Proposal 2: The MAC entity increment PREAMBLE_TRANSMISSION_COUNTER by 1 if no RAR is received in RAR window or contention resolution is considered not successful. 
Proposal 3: If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, indicate a Random Access problem to upper layers or consider the Random Access procedure unsuccessfully completed.

In LTE, PREAMBLE_TRANSMISSION_COUNTER increment is restricted by the notification of power ramping suspension from lower layers. Here, this counter is not related to power ramping. Thus, it should not be restricted by this notification. 
Proposal 4: PREAMBLE_TRANSMISSION_COUNTER will not be restricted by the notification of power ramping suspension from lower layers. 

2.2. Power ramping counter
As discussed above, the PREAMBLE_TRANSMISSION_COUNTER is not applicable for power ramping. And RAN1 agreed that power ramping is applicable for retransmission without beam switching. If the UE conducts beam switching, the counter of power ramping remains unchanged. 
[bookmark: _GoBack]Thus, a counter to control the power ramping of preamble transmission should be introduced in MAC layer, e.g. POWRE_RAMPING_COUNTER. And the behavior should accord with RAN1’s agreements.
Proposal 5: A counter (e.g. POWRE_RAMPING_COUNTER) is introduced to control the power ramping of preamble transmission.  
Proposal 5-1: The MAC entity increment POWRE_RAMPING_COUNTER if no RAR is received in RAR window or contention resolution is considered not successful, when beam switching.
Proposal 5-2: POWRE_RAMPING_COUNTER remains unchanged if no RAR is received in RAR window or contention resolution is considered not successful, when there is no beam switching. 

Like in LTE, this counter should be restricted by the notification of power ramping suspension from lower layers. If the notification has been received from lower layers, this POWRE_RAMPING_COUNTER should be increased based on proposal 5-1 and proposal 5-2. 
Proposal 6: If the notification of power ramping suspension has been received from lower layers, there is no POWRE_RAMPING_COUNTER increment. 

2.3. [bookmark: OLE_LINK36][bookmark: OLE_LINK37]Frequently beam switching
Based on the above mechanism from RAN1, there is a problem during UE implementation. In case of frequently beam switching based on some strategy at the UE side, the transmit power cannot reach the maximum value after the maximum number of preamble transmission. In this way, the advantage of power ramping during preamble retransmission doesn’t come out. 
Besides, there is a very extreme case: If the strategy for the UE to choose the transmission beam is to choose another optimal beam, beam switching may always happen during preamble transmission. As shown in Fig.1. For this problem of Round Robin beam switching, the transmit power of UE for preamble cannot ramp during retransmission. 


Figure 1. Frequently Beam Switching

However, the above problem can be avoided based on UE implementation. 
Thus, RAN2 may need to discuss this problem and decide whether we should figure out a solution for this problem. If it can be agreed that this problem needs to be solved in RAN2, we can further discuss the solutions. Such as, power ramping can be performed after a number of beam switching or transmission in one power level.
Proposal 7: RAN2 to discuss whether need to solve the above problem of frequently beam switching or leave it to UE implementation. 



3. Conclusion
In this contribution, we discuss the preamble transmission counter and power ramping counter design for Random Access procedure in NR. Based on the discussion, we have the following observations and proposals:
Proposal 1: The legacy preamble transmission counter PREAMBLE_TRANSMISSION_COUNTER should be reused to count the transmission number of preamble, and it is not used for power ramping of preamble transmission. 
Proposal 2: The MAC entity increment PREAMBLE_TRANSMISSION_COUNTER by 1 if no RAR is received in RAR window or contention resolution is considered not successful. 
Proposal 3: If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, indicate a Random Access problem to upper layers or consider the Random Access procedure unsuccessfully completed.
Proposal 4: PREAMBLE_TRANSMISSION_COUNTER will not be restricted by the notification of power ramping suspension from lower layers. 
Proposal 5: A counter (e.g. POWRE_RAMPING_COUNTER) is introduced to control the power ramping of preamble transmission.  
Proposal 5-1: The MAC entity increment POWRE_RAMPING_COUNTER if no RAR is received in RAR window or contention resolution is considered not successful, when beam switching.
Proposal 5-2: POWRE_RAMPING_COUNTER remains unchanged if no RAR is received in RAR window or contention resolution is considered not successful, when there is no beam switching. 
Proposal 6: If the notification of power ramping suspension has been received from lower layers, there is no POWRE_RAMPING_COUNTER increment. 
Proposal 7: RAN2 to discuss whether need to solve the above problem of frequently beam switching or leave it to UE implementation. 
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