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Introduction
In LTE, the preamble transmission power is determined in MAC by the variable PREAMBLE_RECEIVED_TARGET_POWER  in 36.321 in Section 5.1.2. Needed updates of the formula for this variable is discussed in this contribution.
[bookmark: _Ref178064866]Discussion
In the Random Access procedure for NR, RAN2 is discussing whether the MAC entity should reuse the LTE formula (after updating with the new parameter PREAMBLE_POWER_RAMPING_COUNTER) and set the variable PREAMBLE_RECEIVED_TARGET_POWER   according to the formula 
PREAMBLE_RECEIVED_TARGET_POWER = ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep
The PREAMBLE_RECEIVED_TARGET_POWER is then passed to lower layers where the preamble transmission power is determined [36.213] according to: 
PPRACH = min{[image: cid:image002.png@01D35251.489D66E0],  PREAMBLE_RECEIVED_TARGET_POWER + [image: cid:image001.png@01D35251.489D66E0] }_[dBm], where [image: cid:image002.png@01D35251.489D66E0] is the configured UE transmit power defined in [TS 36.214] for subframe i of serving cell [image: cid:image003.png@01D35251.489D66E0] and [image: cid:image001.png@01D35251.489D66E0] is the downlink path loss estimate calculated in the UE for serving cell [image: cid:image003.png@01D35251.489D66E0].
The PREAMBLE_RECEIVED_TARGET_POWER formula works well in LTE and should be reused after needed updates to cope with the needs of NR. In LTE, the parameters ra-PreambleInitialReceivedTargetPower, and powerRampingStep are configured per cell and the DELTA_PREAMBLE is a preamble format based offset.
In NR, the configuration needs to allow for different SSBs. These may even be of different types (e.g  hetnet) and may need to be configured differently. We do not believe that the powerRampingStep needs to be SSB specific as this only governs how fast the power ramping is done and it should have a corresponding effect irrespective of SSB. We therefore propose
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc497379694][bookmark: _Toc498428447][bookmark: _Toc498634730]The parameters ra-preambleInitialReceivedTargetPower and DELTA_PREAMBLE are configured per SSB.
[bookmark: _Toc498428448][bookmark: _Toc498634731]The parameter  ra-PreamblePowerRampingStep is configured per cell.
With respect to the ASN.1 coding, ra-preambleInitialReceivedTargetPower should be included in CBRA-SSB-Resource. The values from LTE can be reused. There is no need to signal DELTA_PREAMBLE as that value is deduced from the preamble format. As ra-PreamblePowerRampingStep is configured per cell it is included in RACH-ConfigCommon.
[bookmark: _Ref189046994]Text Proposal for 38.321
[bookmark: _Toc497230287]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each preamble:
1>	set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * ra-PreamblePpowerRampingStep;
Editor's note: still the above equation needs to be confirmed by having RAN1 input.
Editor's note: the text should be clarified further regarding multiple preamble transmission case.
1>	compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD]:
Editor's note: RA-RNTI calculation equation will be placed here. At least time and frequency is used in the RA-RNTI formula.
1>	instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
[bookmark: _Toc486025145]7.X	DELTA_PREAMBLE values
The DELTA_PREAMBLE preamble format based power offset values are presented in Table 7.6-1.
· Table 7.6-1: DELTA_PREAMBLE values.
	Preamble Format
	DELTA_PREAMBLE value

	A0
	TBD dB

	A1
	TBD dB

	A2
	TBD dB

	A3
	TBD dB

	B1
	TBD dB

	B2
	TBD dB

	B3
	TBD dB

	B4
	TBD dB

	C0
	TBD dB

	C2
	TBD dB



Where the Preamble Format is given by prach-ConfigIndex [7].

Text Proposal for 38.331
[bookmark: _Toc487673568][bookmark: _GoBack]–	RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 				SEQUENCE {

	--	FFS: whether any of the parameter(s) in the L1 TP should be within CBRA-SSB-ResourceList
	groupBconfigured 				SEQUENCE {
		ra-Msg3SizeGroupA				RA-Msg3Sizes,
		messagePowerOffsetGroupB		MessagePowerOffsetGroupB
	} OPTIONAL,

	cbra-SSB-ResourceList			CBRA-SSB-ResourceList,

	ra-ContentionResolutionTimer	ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}

	-- Msg1 (RA preamble):
	-- N-CS configuration, see Table 6.3.3.1-3 in 38.211
	zeroCorrelationZoneConfig				INTEGER(0..15),
	-- Configuration of restricted sets, see 38.211	6.3.3.1 
	-- CHECK: RAN1 value said "restrictedTypeA". Does it mean "restrictedToTypeA"? If not, what else?
	restrictedSetConfig						ENUMERATED {unrestricted, restrictedToTypeA, restrictedToTypeB},
	-- (see 38.213, section 7.4)
	preambleReceivedTargetPower				ENUMERATED {dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, dBm-110, dBm-108, dBm-106, 
												dBm-104, dBm-102,dBm-100, dBm-98, dBm-96, dBm-94,dBm-92, dBm-90}				OPTIONAL,
	-- (see 38.321, section x.x.x)
	ra-PreamblePpowerRampingStep						ENUMERATED {dB0, dB2, dB4, dB6}														OPTIONAL, -- Need R

	-- CHECK: PreambleTransMax parameter usage (parameter was not provided by RAN1 and not yet discussed in RAN2)
	PreambleTransMax ::=				ENUMERATED {n3, n4, n5, n6, n7,	n8, n10, n20, n50, n100, n200}

	-- (see 38.211, section 6.3.3)
	prach-SubcarrierSpacing					SubcarrierSpacingRACH,
	-- (see 38.213, section 8.1)
	prach-CellId							TYPE_FFS!,

	-- Msg2 (RAR) window length (see 38.213, section 8.1)
	rar-WindowLength						TYPE_FFS!
[bookmark: _Hlk492989588]	rar-SubcarrierSpacing					SubcarrierSpacing,

	-- Msg3 subcarrier spacing (see 38.213, section 8.1)	
	msg3-SubcarrierSpacing					SubcarrierSpacingSharedChannel,
	-- Indicates to a UE whether transform precoding is enabled for Msg3 transmission (see 38.213, section 8.1)
	msg3-transformPrecoding					ENUMERATED {true}																	OPTIONAL, -- Need R
}

CBRA-SSB-ResourceList ::= 		SEQUENCE (SIZE(1..maxRAssbResources)OF CBRA-SSB-Resource
CBRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-ID,
	ra-preambleInitialReceivedTargetPower	ENUMERATED {
											dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,
											dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,
											dBm-100, dBm-98, dBm-96, dBm-94,
											dBm-92, dBm-90},
	preamblesGroupAConfig			SEQUENCE {
		sizeOfRA-PreamblesGroupA		SetOfPreambles,
	}
	preamblesGroupBConfig	SEQUENCE {
		sizeOfRA-PreamblesGroupB	SetOfPreambles,
	} OPTIONAL 

	-- PRACH configuration for SSB configuration (i.e. time and frequency location)
	-- TODO: Type Definition for RA-Resources.
	ra-Resources				RA-Resources

}

-- TAG-RACH-CONFIG-COMMON-STOP 
-- ASN1STOP


Conclusion
Based on the discussion in section 2 we propose the following:
 Proposal 1	The parameters ra-preambleInitialReceivedTargetPower and DELTA_PREAMBLE are configured per SSB.
Proposal 2	The parameter  ra-PreamblePowerRampingStep is configured per cell.
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