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Discussion and decision
1 Introduction
In RAN2#96[1], it is agreed to maximize the commonality in RACH procedure among all use cases, i.e., including beamformed RACH:
	Agreements:
1: Both contention-based and contention-free RA procedure should be supported in NR.
2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)
3: RAN2 should strive for as much commonality in random access procedure as possible across all use cases.



RAN2 is waiting for RAN1’s decision on beamformed RACH issue. In this paper, we focus on preamble transmission power control from MAC aspect. 

2 Discussion
As we address in our previous paper [2], in LTE preamble transmission counter has two usage:
· Detect of random access problem: a random access problem is detect if

 
PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax+1
· Calculate PREAMBLE_RECEIVED_TARGET_POWER, i.e., 

Set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep
According to the LS in [3], existing counter in MAC, i.e., PREAMBLE_TRANSMISSION_COUNTER, is used for Power increase, i.e., PREAMBLE_TRANSMISSION_COUNTER in MAC is used as power ramping counter to calculate PREAMBLE_RECEIVED_TARGET_POWER. In addition, if PHY layer has not indicated power ramping suspension to MAC layer, UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1; otherwise, PREAMBLE_TRANSMISSION_COUNTER is unchanged.

Observation 1. PREAMBLE_TRANSMISSION_COUNTER in MAC is used as power ramping counter to calculate PREAMBLE_RECEIVED_TARGET_POWER, which is then delivered to PHY to calculate preamble transmission power.

Observation 2. PHY could suspend power ramping by sending the notification of power ramping suspension to MAC.

In NR, according to RAN1#88bis and RAN1#89 agreement [4][5], whether and how UE swtich beam is up to UE implementation, and power ramping counter keeps unchanged when UE switches UL TX beam.

	RAN1#88 bis Agreements:
· Whether UE performs UL Beam switching during retransmissions is up to UE implementation

· Note: which beam UE switches to is up to UE implementation




	RAN1#89 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



If we apply the legacy usage of preamble transmission timer, i.e., incremented by 1 when power ramping is not suspended, there may be endless preamble transmission if UE has unsuitable beam switch pattern. For example, if UE switches its beam in each preamble transmission, power ramping counter remains unchanged and UE may not leave the loop of preamble transmission since preambleTransMax is never reached.
Observation 3: Current design of preamble transmission timer has the problem of endless preamble transmission when UE beam switching pattern is unsuitably implemented/set.
Therefore, we propose to introduce power ramping counter as a new RACH state variable to control the power ramping stage. In this way, we could separately control the power ramping stage while avoid endless preamble transmission, i.e., the PREAMBLE_TRANSMISSION_COUNTER really means the physical number of preamble transmission times rather than the number of preamble transmission with ramped power.
Proposal 1: Introduce a new RACH state variable “POWER_RAMPING_COUNTER” to calculate the number of ramped power stages corresponding to the power ramping counter discussed in RAN1.

Proposal 2: Redefine the old RACH state variable “PREAMBLE_TRANSMISSION_COUNTER” as the physical number of UE preamble transmissions, i.e., regardless of whether power ramping occurs or not.

3 Conclusions
In this contribution, we address that power ramping suspend has been supported in LTE. We have the following observation:
Observation 1. PREAMBLE_TRANSMISSION_COUNTER in MAC is used as power ramping counter to calculate PREAMBLE_RECEIVED_TARGET_POWER, which is then delivered to PHY to calculate preamble transmission power.

Observation 2. PHY could suspend power ramping by sending the notification of power ramping suspension to MAC.

Observation 3: Current design of preamble transmission timer has the problem of endless preamble transmission when UE beam switching pattern is unsuitably implemented/set.
To avoid confusion about the definition/usage of PREAMBLE_TRANSMISSION_COUNTER, and to eliminate the possibility of endless preamble transmission, we have proposals as below.

Proposal 1: Introduce a new RACH state variable “POWER_RAMPING_COUNTER” to calculate the number of ramped power stages corresponding to the power ramping counter discussed in RAN1.

Proposal 2: Redefine the old RACH state variable “PREAMBLE_TRANSMISSION_COUNTER” as the physical number of UE preamble transmissions, i.e., regardless of whether power ramping occurs or not.
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