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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
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3
Rationale
This contribution proposes the information definition for RACH optimization for TS 28.313 [1] that are aligned with the RACH optimization solution described in TR 37.816 (see clause 5.4) [2].
4
Detailed proposal
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6
SON function related information definitions

6.x
RACH Optimization (Random Access Optimisation)

6.x.1
Targets information
The targets of RACH optimization are shown in Table 6.x.1-1.
Table 6.x.1-1.  RACH optimization targets

	Targets
	Definition
	Legal Values

	UE access delay probability
	The probability distribution of UE access delay that is used to minimize the access delays for the UEs under the coverage of popular SSBs (see clause 5.5.1 in TR 37.816 [b]).
	CDF of access delay


Editor's Note:
The definition of targets to support the the following targets described in TR 37.816 [b] needs clarification from RAN3.
- Minimize the delays for the UEs to request the other SIs
- Minimize the imbalance of UEs access delays on uplink (UL) and supplementary uplink (SUL) channel
- Minimize the beam failure recovery delays for the UEs in RRC_Connected.
- Minimize the failed/unnecessary RACH attempts on RACH resource before success.
6.x.2
Control information
The parameter is used to control the RACH optimization function.
	Control parameter
	Definition
	Legal Values

	RACH optimization control
	This attribute allows the operator to enable/disable the RACH optimization functionality.


	Boolean
On, off


6.x.3
Parameters to be updated
The parameters to be updated by the RACH optimization (see clause 5.1.1 in TS 38.321 [a]) are shown in the Table 6.x.3-1.
Table 6.x.3-1.  RACH optimization parameters

	Control parameters
	Definition
	Legal Values

	RACH configuration index
	Provides the PRACH configuration information, such as preamble format, subframe number, starting OFDM symbol, … etc, 
where the index is mapped to the PRACH 

configuration index in Table 6.3.3.2-2, Table 6.3.3.2-3, Table 6.3.3.2-4 in TS 38.211 [d].
	0..255

	Number of preambles per SSB

	Provide the information about the number of SSBs per RACH occasion that indicates the number of preambles per SSB, where the value oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on.
The parameter is mapped to perRACH-OccasionAndCB-PreamblesPerSSB in TS 38.331 [c],
	1/2, 1/4, 1, 2, 4, 8, 16

	Number of preambles per in group A
	Provide the the number of CB preambles per SSB in group A, and is mapped to numberOfRA-PreamblesGroupA in TS 38.331 [c].
	1..64

	Total number of RACH preamble
	Provide the total number of preambles used for contention based and contention free random access, and is mapped to totalNumberOfRA-Preambles in TS 38.331 [c].
	1..63

	Scaling factor for backoff
	Provide the scaling factor for the backoff indicator (BI) for the prioritized random access procedure, and is mapped to scalingFactorBI in TS 38.331 [c].
	0, .0.25, 0.5, 0.75

	Power raming step for backoff
	Provide the power ramping step applied for the prioritized random access procedure, and is mapped to powerRampingStepHighPriority in TS 38.331 [c].
	dB0, dB2, dB4, dB6

	Preamble received target power
	Provide the target power level at the network receiver side, and is mapped to preambleReceivedTargetPower in TS 38.331 [c].
	-202..-60

	Maximum number of RA preamble transmission
	Provide the max number of RA preamble transmission performed before declaring a failure, and is mapped to preambleTransMax in TS 38.331 [c].
	n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200

	Power ramping steps
	Provide the power ramping steps for PRACH, and is mapped to powerRampingStep in TS 38.331 [c].
	dB0, dB2, dB4, dB6

	Contention resource timer
	Provide the contention resolution timer (SpCell only) that is mapped to ra-ContentionResolutionTimer in TS 38.331 [c], where the value sfn corresponds to n subframes.
	sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64

	RACH response window
	Provide the time window to monitor RACH response(s) (SpCell only), and is mapped to ra-ResponseWindow in TS 38.331 [c],
	sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80

	Range of RACH configuration index
	Provide the range of RACH configuration index,
	a, b (NOTE)

	Range of number of preambles per SSB
	Provide the range of number of preambles per SSB.
	a, b (NOTE)

	Range of number of preambles per in group A
	Provide the range of number of preambles per in group A.
	a, b (NOTE)

	Range of total number of RACH preamble
	Provide the range of total number of RACH preamble.
	a, b (NOTE)

	Range of scaling factor for backoff
	Provide the range of scaling factor for backoff.
	a, b (NOTE)

	Range of power raming step for backoff
	Provide the range of power raming step for backoff.
	a, b (NOTE)

	Range of preamble received target power
	Provide the range of preamble received target power.
	a, b (NOTE)

	Range of maximum number of RA preamble transmission
	Provide the range of maximum number of RA preamble transmission.
	a, b (NOTE)

	Range of power ramping steps
	Provide the range of power ramping steps.
	a, b (NOTE)

	Range of contention resource timer
	Provide the range of contention resource timer.
	a, b (NOTE)

	Range of RACH response window
	Provide the range of RACH response window.
	a, b (NOTE)


NOTE: a and b stand for the beginning and the end of the range.
6.x.4
Performance measurements
Performance measurements related to the RACH optimization are captured in Table 6.x.4-1:
Table 6.x.4-1.  RACH optimization related performance measurements
	Performance measurements
	Description
	Related targets

	Distribution of RACH preambles sent
	Distribution of the number of preambles UEs sent to achieve synchronization, where the number of preambles sent corresponds to PREAMBLE_TRANSMISSION_COUNTER (see clause 5.1.1 in TS 38.321 [y]) in UE.
	UE access delay probability

	Distribution of UEs access delay
	Distribution of the time needed for UEs to successfully attach to the network.
	UE access delay probability
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