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1. Introduction
This paper proposes to fix the value range of preambleReceivedTargetPower. 
2. Discussion
Currently, the value range of preambleReceivedTargetPower is not explicitly specified as follows [1]: 

-- The target power level at the network receiver side (see 38.213, section 7.4, 38.321, section 5.1.2, 5.1.3)


-- Only multiples of 2 dBm may be chosen (e.g. -200, -198, ...).


-- FFS-Value: Actual values to be updated based on input from RAN4 (see LS in R2-1800004 and R4-1803466).


preambleReceivedTargetPower



INTEGER (-200..-74),

The discussion on the value range of power control related parameters was originated in RAN1 [2] and the LS was communicated with RAN4 [3]. The current status in RAN1 and RAN4 are briefly described as followings:
RAN1 agreements [2]:
- The lowest value is -196dBm

- The highest value is FFS

- The step size is FFS

- 64 values

RAN4 agreements [3]:

- The lowest value is FFS

- The highest value is -80dBm 
- The step size is 2 dB 

Since preambleReceivedTargetPower is used to determine the initial transmission power of PRACH, it is preferable that the value range covers various scenarios as much as possible. Otherwise, the power ramping will be needed to satisfy the required transmission power of PRACH which results in the additional delay of RA procedure completion. 
As per the highest values, RAN4 agreed -80dBm. However, we think that this value will not be sufficient in some scenario. For example, as explained in [4], in DAS (Distributed Antenna System) scenario, the noise figure in total can be large, e.g. 54.1dB which means that the required value of preambleReceivedTargetPower is around -60dBm.
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Figure1. Example of DAS

Therefore, the current highest value agreed in RAN4 is not sufficient for some scenarios. 
Observation1: The highest value agreed in RAN4 is not sufficient for some scenarios.
The straight solution will be to increase the value range with or without the current step (2dB). With the current step, the required bits will be increased to 7bits which may result in the relatively large ASN.1 impact. Without the current step, we may increase the highest value with courser step, e.g. 3 or 4dB which results in the suboptimum initial transmission power of PRACH. 
Observation2: Increasing the highest value results in increasing the required bits or coarser resolution.
As other solution, we can consider to define the different value range for SUL and normal UL case. Given that the lowest value agreed in RAN1 (-196dBm) intends to compensate the DL and UL coupling loss in case of SUL (-74dBm is assumed), such lowest value is not needed for normal UL case. Therefore, depending on which UL UE attempts to transmit PRACH on, UE can refer to different value range of preambleReceivedTargetPower. It is noted that this does not intend to introduce a new IE for normal UL case, but intends to cover both cases by one parameter by applying the fixed value of offset (e.g. 80dB resulting in the same lowest value as that in LTE). 
Proposal1: The different value ranges of preambleReceivedTargetPower are applied for SUL and normal UL case:

  - For SUL, -200dBm to -74dBm with 2dB step
  - For normal UL, -120dBm to +6dBm for with 2dB step
Proposal2: Send LS to RAN1 and RAN4 to ask confirmation on the RAN2 agreements.

3. Summary and Conclusion

This contribution proposes the value range of preambleReceivedTargetPower and followings are observed and proposed: 
Observation1: The highest value agreed in RAN4 is not sufficient for some scenario.
Observation2: The common value range for SUL and normal UL results in increased bits or coarser resolution.
Proposal1: The different value ranges of preambleReceivedTargetPower are applied for SUL and normal UL case:

  - For SUL, -200dBm to -74dBm with 2dB step

  - For normal UL, -120dBm to +6dBm with 2dB step

Proposal2: Send LS to RAN1 and RAN4 to ask confirmation on the RAN2 agreements.

The text proposal to TS38.321 is provided in Annex.
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5. Text proposal to 38.321
	Start of change


5.1.3
Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission):

2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

1>
if the preamble transmission is performed on SUL carrier;
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;
1>
else;

set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + 80 + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;
1>
except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;

1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.

The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).

	End of change
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