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Introduction

RACH OPTIMIZATION(RO) was discussed at last meeting and agreements achieved as below.

	RACH configuration conflict detection and resolution function is located at the gNB-DU; details on assistance info exchanged between CU and DU are FFS

gNB-DU needs to know the PRACH configuration of some or all cells neighbors to a cell subject to RACH configuration conflict, in order to effectively chose a new PRACH configuration for the cell in conflict

Signaling of UE RACH Reports to the gNB-DU is needed


This contribution provides our consideration on left issues.
Discussion
: Assistance info exchanged between CU and DU
In the most case, after end of trail phase ,RACH resource and parameters in a cell are relatively static or semi-static. Change RO resource or parameter may introduce interference or conflict to other cell. Unless RACH resource usage degraded or new cell deploy, the NG-RAN node does not necessary need endless RACH optimization.

Observation 1: Configuration of RACH resource and parameters in a cell is relatively semi-static and endless RACH optimization is not necessary. 

	RACH optimization is supported by UE reported information and by PRACH parameters exchange between eNBs


Similar as mechanism in LTE, NR RO in DU need two type of information, one is UE report ,the other is PRACH parameter of neighbor.

The procedure of RO mechanism is shown in the figure 1 below:
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Figure 1: RO Procedure in split architecture
Based the procedure, we propose:

Proposal 1: RACH OPTIMIZATION mechanism in split architecture include:
When a new DU setup , during F1 setup procedure, gNB-DU provides RO configuration to its gNB-CU. gNB-CU may provide neighbour RACH configuration per cell to gNB-DU.

When a cell in one DU set to active, gNB-DU sends GNB-DU CONFIGURATION UPDATE message to gNB-CU, includes RACH configuration of the cell in Served Cells To Add List IE. gNB-CU may provide neighbour RACH configuration of the cell to gNB-DU in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message.

When RACH conflict happen or resource utilization degraded is identified, the gNB-CU sends GNB-DU CONFIGURATION UPDATE message, includes RACH configuration as an indication in Served Cells To Modify List IE. The gNB-CU shall, if available, provides RO assistant information including UE REPORT and RACH configuration of neighbor.

 Signaling of PRACH Configuration in XnAP  
 According to the latest RAN1 LS in reply LS on PRACH configuration conflict detection [1], list of high-layer parameters related to the configuration of the PRACH resources is given. 

Signalling of PRACH parameter exchange for conflict detection
Signalling of LTE is a baseline for PRACH parameter exchange for RACH optimization.

RACH optimization includes PRACH parameter exchange between gNB ad between ng-eNBs. It is noting that E-UTRA PRACH Configuration IE has already been captured in specification, only signalling procedural text is missing.
Proposal 2: Xn Setup procedure and NG-RAN node Configuration Update procedure are used for PRACH parameters exchange between gNBs and between ng-eNBs.
Redundant of PRACH configuration parameters from RAN1
	1st part:

RACH configuration parameters related to the PRACH preamble sequences and formats
	 prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric) 
	Redundant with the same parameter in the second part 

	
	prach-RootSequenceIndex  (e.g., in RACH-ConfigCommon)
	

	
	restrictedSetConfig  (e.g., in RACH-ConfigCommon)
	

	
	 zeroCorrelationZoneConfig (e.g., in RACH-ConfigGeneric)
	

	
	msg1-SubcarrierSpacing (e.g., in RACH-ConfigCommon)
	Redundant with the same parameter in the 2nd part and 3rd part 


	
	rootSequenceIndex-BFR(e.g., in BeamFailureRecoveryConfig)
	

	2nd part :

RACH configuration parameters related to the allocation of the RACH resources in time


	prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric)
	Redundant with the same parameter in the 1st part 

	
	 msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)
	Redundant with the same parameter in the 1st part and 3rd part 


	3rd part

 RACH configuration parameters related to the allocation of the RACH resources in frequency
	 absoluteFrequencyPointA (e.g., in FrequencyInfoUL)


	

	
	scs-SpecificCarrierList (e.g., in FrequencyInfoUL)
	

	
	freqBandIndicatorNR (e.g., in FrequencyInfoUL)
	

	
	 frequencyShift7p5khz (e.g., in FrequencyInfoUL)
	

	
	msg1-FDM (e.g., in RACH-ConfigGeneric)
	

	
	msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)
	

	
	msg1-SubcarrierSpacing  (e.g., in  RACH-ConfigCommon)
	Redundant with the same parameter in the 2nd part and 1st  part 


	
	locationAndBandwidth (e.g., in UL BWP)
	This parameter is not in the structure of UL BWP defined in TS 38.331 but in BWP structure.

	
	 subcarrierSpacing (e.g., in UL BWP)
	

	4th part : Condition
RACH configuration parameters related to the valid RACH resources where the UE may transmit Msg1 and beams for RACH transmission
	 ssb-PositionsInBurst (e.g., in SIB1)
	

	
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB (e.g., in RACH-ConfigCommon)
	

	
	tdd-UL-DL-ConfigurationCommon (e.g., in ServingCellConfigCommonSIB)
	


Based on the table, we observe as:

Observation 2: Part Parameter introduce redundant and need to be remove.
PRACH configuration with or without RACH resource type ?
From RAN2 point of view, there are a variety of RACH resources that can be configured (CBRA, CFRA, BFR, SI), and there are restrictions on the configuration. The purpose of various complex resource configurations is to provide more flexibility to the UE, but in the RACH optimization, these complexities are not needed.From the perspective of the NG-RAN node, no matter how many different types of RACH resources or resource pools are configured in the neighboring cell, as long as the information of these determined resource pools is exchanged with the other node, the possibility of resource conflicts can be reduced.

According to the LS of RAN1, the definition of a RACH resource pool includes four sets of parameters. With combination of all or part of these parameters, NG-RAN node can define a clear location of the RACH resource pool and PRACH premble resources from its neighbor node.

In order to support variety of RACH resource ,all parameters are designed as optional. For example, CBRA CFRA uses different combination of these parameters. Different resource pools select appropriate parameter configurations based on their characteristics.

As a result of this configuration, many parameters should be redundant and will be repeatedly configured in multiple resource pools. However, it seems that none of the parameters that are common to all Resource types and can be individually isolated to reduce redundancy. 

Proposal 3: NG-RAN node provides a list of PRACH configuration for conflict detection via XnAP with all parameters set to Optional . 

3. Conclusion

In this contribution , the observation and proposals are:
Observation 1: Configuration of RACH resource and parameters in a cell is relatively semi-static and endless RACH optimization is not necessary.
Proposal 1: RACH OPTIMIZATION mechanism in split architecture include:
When a new DU setup , during F1 setup procedure, gNB-DU provides RACH configuration to its gNB-CU. gNB-CU may provide neighbour RACH configuration to gNB-DU.

When a cell in one DU set to active, gNB-DU sends GNB-DU CONFIGURATION UPDATE message to gNB-CU, includes RACH configuration of the cell in Served Cells To Add List IE. gNB-CU may provide neighbour RACH configuration of the cell to gNB-DU in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message.

When RACH conflict happen or resource utilization degraded is identified, the gNB-CU sends GNB-DU CONFIGURATION UPDATE message, includes RACH configuration as an indication in Served Cells To Modify List IE. The gNB-CU shall, if available, provides RO assistant information including UE REPORT and RACH configuration of neighbor.

Proposal 2: Xn Setup procedure and NG-RAN node Configuration Update procedure are used for PRACH parameters exchange between gNBs and between ng-eNBs.
Observation 2: Part Parameter introduce redundant and need to be remove

Proposal 3: NG-RAN node provides a list of PRACH configuration for conflict detection via XnAP with all parameters set to Optional
Proposal 4:Corresponding CR provided in [2][3][4].
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