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	Reason for change:
	At RAN#78, enhancements to NB-IoT random access power control procedures to improve resilience to uplink interference were agreed in RAN1 and RAN2 based on RAN1 LS  (R2-1714202/R1-1721302). 
RAN1#91 agreed an enhanced power control procedure for Msg3 in NB-IoT such that:
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However, MAC passes to PHY PREAMBLE_RECEIVED_TARGET_POWER, which results in the subtraction of 10log10(numRepetitionPerPreambleAttempt) from the open-loop power.

	
	

	Summary of change:
	A new parameter, MSG3_RECEIVED_TARGET_POWER, power to be used for MSG3 if the RACH is successful, is introduced. 
Impact analysis

Impacted functionality:

Random access power control 

Inter-operability: 
The CR only impacts UE MSG3 power. There is no interoperability issue.
Implementation of this CR by a UE of earlier release will not cause compatibility issues.

	
	

	Consequences if not approved:
	The initial Msg3 power will be lower, leading to potential MSG3 transmission failures.
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5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;

-
if the UE is a BL UE or a UE in enhanced coverage:

-
the PREAMBLE_RECEIVED_TARGET_POWER is set to:
PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt);
-
if the UE is an NB-IoT UE:

-
for enhanced coverage level 0, the PREAMBLE_RECEIVED_TARGET_POWER is set to:
 PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt)

-
for other enhanced coverage levels:

-
if the UE supports enhanced random access power control and PowerRampingParameters-NB-v1450 is configured by upper layers; and

-
if the starting enhanced coverage level was enhanced coverage level 0 or enhanced coverage level 1:

-
if the MAC entity considers itself to be in enhanced coverage level 1 and if powerRampingStepCE1 and preambleInitialReceivedTargetPowerCE1 have been configured by upper layers:

-
the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1 - 10 * log10(numRepetitionPerPreambleAttempt);

-
the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1;
-
else:

-
the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep - 10 * log10(numRepetitionPerPreambleAttempt);
-
the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;
-
else:

-
the PREAMBLE_RECEIVED_TARGET_POWER is set corresponding to the max UE output power;

-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH corresponding to the selected enhanced coverage level, corresponding RA-RNTI, preamble index or for NB-IoT subcarrier index, and PREAMBLE_RECEIVED_TARGET_POWER.

-
else:

-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

