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Introduction
One of the SON functions under study in RAN WG3 is RACH optimization. Target of RACH optimization is twofold: i) avoiding RACH resource conflicts among the neighboring cells, and ii) minimizing the RACH delay and uplink interference. The first one can be achieved by exchanging the PRACH parameters among the neighboring cells, and the later can be obtained by the UE assistance information in the context of RACH report for the successful RACH. 
Our focus in this paper will be on the first feature i.e., resolving any potential conflict of RCAH resources between neighboring cells. We briefly explain the resources that need to be exchanged among the nodes and provide solutions to be exchanged the mentioned resources.
[bookmark: _Ref178064866]Discussion
The RACH optimization solution currently outlined in TR 37.816 [1] states: 
“For CU-DU architecture, gNB-DU should be allowed to report its RACH configuration per cell to the gNB-CU, and the gNB-CU should be allowed to signal the RACH configuration per served cell to neighboring NG RAN nodes. This allows NG-RAN nodes to identify whether RACH configurations of neighboring cells are optimized or whether changes are needed in order to achieve a better RACH coordination between neighboring cells”. 
However, the exact information to be exchanged between NG RAN node as part of a RACH configuration per served cell has yet to be agreed. This contribution discusses what information could be exchanged as part of the intra- and inter-RAT nodes signaling targeting RACH optimization. For RACH optimization, a RAN node may trigger an analysis of the information reported by the UE internally or in coordination with other RAN nodes. Looking at the parameters used by the UE to generate the preambles and transmit it through the RACH resources, we can come up with a list of the generic parameters summarized in Table 1.







Table 1: List of parameters used by the UE to generate the preamble and transmit over time/frequency resources
	Resource type
	Parameter
	description

	Preamble generation resources
	zeroCorrelationZoneConfig
	Zero Correlation Zone Config provides the N-CS configuration for restricted and unrestricted sets of preambles to be used in generating preambles.

	
	restrictedSetConfig
	Determining the restricted or unrestricted type

	
	rootSequenceIndex
	RootsequenceIndex is a logical sequence index between 0-837 that is mapped to a physical sequence number to be used in generating preambles.

	
	rootSequenceIndex Length
	Length of root sequence index LRA ϵ{839, 139}

	Time domain resources
	PRACH-ConfigurationIndex

	PRACH configuration index indicates the time domain resources (frame and sub-frame) as well as preamble format that UE needs to transmit. In addition, it provides the starting symbol, number of PRACH slots within the subframe, number of PRACH occasion within PRACH slot and PRACH duration.

	Frequency domain resources
	Msg1-FDM

	Msg1-FDM indicates the number of PRACH transmission occasions FDMed in one time instance.

	
	Msg1-FrequencyStart

	Msg1-FrequencyStart is the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP




[bookmark: _Hlk508280483]According to the specification TS 38.211, the preamble sequence of each cell is generated by mapping of logical PRACH root sequence to the physical rootSequenceIndex (considering the rootSequenceIndex length i.e., LRAϵ{839,139}) and through cyclic shift provided by zeroCorrelationZoneConfig for a given restrictedSetConfig. In addition, as specified by section 6.3.3.2 in the same spec, random access preambles can only be transmitted in the time resources given by the prach-ConfigurationIndex as described in Table 1. In addition, Random access preambles can only be transmitted in the frequency resources by parameter msg1-FrequencyStart. The PRACH frequency resources , where  equals the msg1-FDM, are numbered in increasing order within the initial uplink bandwidth part during initial access, starting from the lowest frequency. Otherwise,  are numbered in increasing order within the active uplink bandwidth part, starting from the lowest frequency. 
In summary, the resources used to generate the preambles are rootSequenceIndex and zeroCorrelationZoneConfig. The resource in time domain are figured out by PRACH-ConfigurationIndex and resources in frequency domain are deducible by msg1-FDM and msg1-FrequencyStart. Hence in order to have an orthogonal resource allocation (in other words, conflict-free allocation of resources) in both time and frequency domain among the neighbouring cells belonging to different NG-RAN nodes we propose to include the above-mentioned parameters as part of PRACH-Configuration to be exchanged among the neighbouring NG-RAN nodes. 
RAN3 support including rootSequenceIndex, rootSequenceIndex length (i.e., LRA) zeroCorrelationZoneConfig, restrictedSetConfig, PRACH-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart, as part of NR PRACH Configuration IE to be exchanged among the NG-RAN nodes. 
Therefore, we propose to signal the above information between NG-RAN nodes over Xn as well as X2 interface. In addition, such PRACH Configuration IE should be exchangeable as part of Served Cell Information over F1 interface. 
[bookmark: _Ref16687604][bookmark: _Ref16687790]The NR PRACH Configuration IE is exchanged from gNB-DU to gNB-CU, between NG RAN nodes and from an en-gNB to an eNB. Hence the NR PRACH Configuration IE should be present in the following procedures:
· NR PRACH Configuration IE to be added to Served Cell Information IE over the F1 interface
· NR PRACH Configuration IE to be added in the Served NR Cell Information IE over the X2 interface
· NR PRACH Configuration IE to be added in the Served Cell Information NR IE over the Xn interface
CR [1,2,3] are provided to support the above-mentioned proposals.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]In this contribution, the following observations and proposals are captured:
1. RAN3 support including rootSequenceIndex, rootSequenceIndex length (i.e., LRA) zeroCorrelationZoneConfig, restrictedSetConfig, PRACH-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart, as part of NR PRACH Configuration IE to be exchanged among the NG-RAN nodes. 
The NR PRACH Configuration IE is exchanged from gNB-DU to gNB-CU, between NG RAN nodes and from an en-gNB to an eNB. Hence the NR PRACH Configuration IE should be present in the following procedures:
· NR PRACH Configuration IE to be added to Served Cell Information IE over the F1 interface
· NR PRACH Configuration IE to be added in the Served NR Cell Information IE over the X2 interface
· NR PRACH Configuration IE to be added in the Served Cell Information NR IE over the Xn interface.
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