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1 Introduction
At RAN3#63bis, some input data and measurements were identified to optimize RACH parameters autonomously [1]. In this document, we would like to see more details on RACH related parameters and what should be considered in addition for RACH parameters’ optimization. 
2 Information for optimization of RACH parameters
RACH related parameters are broadcasted as follow [2]: 

	RACH-ConfigCommon
	　

	preambleInfo
	　

	> numberOfRA-Preambles
	ENUM {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64}

	> preamblesGroupAConfig
	　

	>> sizeOfRA-PreamblesGroupA
	ENUM {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60}

	>> messageSizeGroupA
	ENUM {b56, b144, b208, b256}

	>> messagePowerOffsetGroupB
	ENUM {minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18}

	powerRampingParameters
	　

	> powerRampingStep
	ENUM {dB0, dB2, dB4, dB6}

	> preambleInitialReceivedTargetPower
	ENUM {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}

	ra-SupervisionInfo
	　

	> preambleTransMax
	ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}

	> ra-ResponseWindowSize
	ENUM {sf2, sf3, sf4, sf5, sf6, sf7, sf8, sf10}

	> mac-ContentionResolutionTimer
	ENUM {sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}

	maxHARQ-Msg3Tx
	INT (1..8)


-       
	PRACH-ConfigSIB
	　

	rootSequenceIndex
	INT (0..837)

	prach-ConfigInfo
	　

	> prach-ConfigIndex
	INT (0..63)

	> highSpeedFlag
	BOOLEAN

	> zeroCorrelationZoneConfig
	ENUM {0..15)

	> prach-FreqOffset
	INT (0..94)


For autonomous RACH parameter optimization, first it would be important to see the key characteristics in setting the value. We see the key characteristics in setting the value as follow: 
· numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, prach-ConfigIndex

· Target preamble collision probability defined by the operator

If the operator set 1% target preamble collision probability, the number of preambles and RACH resources should be adjusted to meet the that operator’s requirement. It would be FFS whether the number of received preambles would be sufficient to calculate the current preamble collision probability.  
· Cell radius 

Preamble format (especially CP length) would be assigned based on the cell radius. However, it is FFS whether the ENB can know the cell radius autonomously or whether cell coverage in the radio condition point of view is also applicable to set proper CP length. 

· Coordination with the neighbouring cells 

It might be useful if the serving cell knows the prach-ConfigIndex used in the neighbouring cells. However, it should be evaluated whether it provides enough gains. 

· messageSizeGroupA, messagePowerOffsetGroupB

· Available power based on the pathloss in the UE

RACH MSG3 size is restricted mainly due to power limit in the UE. If the UE in the cell edge area has enough available power, the RACH MSG3 size would be increased. Meanwhile if the UE is in the cell edge area has lack of available power, the RACH MSG3 size would be decreased. 
· powerRampingStep, preambleInitialReceivedTargetPower, preambleTransMax

· Number of preamble retransmissions

powerRampingStep, preambleInitialReceivedTargetPower would be set based on the number of preamble retransmission until the successful RACH procedure

· UL interference level 

preambleInitialReceivedTargetPower should also consider UL interference level in the ENB

· Target preambleTransMax defined by the operator 

The maximum number of preamble retransmissions would be set by the operator 

· Mac-ContentionResolutionTimer, maxHARQ-MSG3Tx

· Number of received RACH preambles
MAC-ContentionResolutionTimer value would be mainly set based on the load status. Number of received RACH preambles also impact load for RACH RAR.  
· Cell load status

In addition to the amount of RACH RAR, cell load status in long term also impact the MAC-ContentionResolutionTimer value. 

· Target maxHARQ-MSG3Tx defined by the operator
The maximum number of HARQ retransmissions would be set by the operator

· rootSequenceIndex

· Coordination with the neighbouring cells 
rootSequenceIndexs which are used in the neighbouring cells should be avoided. Otherwise, due to the interference, preamble would not be detected. It is FFS whether zeroCorrelationZoneConfig in the neighbouring cells also should be informed. 

NOTE: Multiple root sequences can be occupied dependent on the zeroCorrelationZoneConfig’s value

· highSpeedFlag

· Cell characteristics, e.g. rail-road, high-way, etc

highSpeedFlag would be set dependent on the cell characteristics, e.g. rail-road, high-way, etc. If the cell is deployed mainly for the high speed UEs, highSpeedFlag would be set as True. It is FFS whether the ENB can know the cell characteristics or not. 
Proposal: RAN3 is requested to discuss/decide the principles above in setting the RACH related parameters. If agreeable, we also would like to capture them into the TR. 
3 Conclusion
In this document, we showed the RACH related parameters broadcasted in the cell. We also see the principles in setting the RACH related parameters in the section 2. If agreeable, we would like to capture them into the TR. 
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