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1   Introduction
In RAN #84 meeting, it was agree on the new WID on SON/MDT support for NR [1]. The main objectives of the work item include:

· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3] 

As agreed in TR 37.816 [2], it has following conclusion:

The following features and solutions are recommended to be specified for NR RACH optimisation as part of a potential Rel.16 RAN-centric DCU WI:

· RACH optimization is supported by UE reported information and by PRACH parameters exchange over Xn between gNBs and F1 between gNB-CU and gNB-DU.

· UE RACH report (contents needs further check by RAN2 in normative phase) 

· The PRACH parameters of normal UL carrier and SUL carrier are exchanged over Xn separately.
In this contribution, we mainly focus on the RAN3 impact for RACH optimization.
2   Discussion
The PRACH configuration defined in the TS 38.331 [3] can be as follows:

· prach-ConfigurationIndex: PRACH configuration index, random access preambles can only be transmitted in the time resources given by this parameter.
· msg1-FDM: The number of PRACH transmission occasions FDMed in one time instance.
· msg1-FrequencyStart: Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. Random access preambles can only be transmitted in the frequency resources given by this parameters.

· zeroCorrelationZoneConfig: N-cs configuration, the detailed definition can be refer TS 38.211[4].
· prach-RootSequenceIndex: PRACH root sequence index, the detailed definition can be refer TS 38.211[4].
The preamble sequence of each cell is generated by the PRACH root sequence through cyclic shift (N-cs, cyclic shift). The RA occasions are configured by prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart.
Therefore, it is proposed that the exchanged PRACH parameters should include prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart, zeroCorrelationZoneConfig and prach-RootSequenceIndex.

Proposal 1: The exchanged PRACH parameters include the prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart, zeroCorrelationZoneConfig and prach-RootSequenceIndex.
For PRACH parameters exchange between NG-RAN nodes, it could be able to use the procedure by sending an Xn SETUP REQUEST/RESPONSE or NG-RAN NODE CONFIGURATION UPDATE message from NG-RAN node1 to a peer NG-RAN node2 over Xn interface. 
Proposal 2: it is proposed that PRACH parameters exchange could use the procedures of Xn SETUP REQUEST/RESPONSE or NG-RAN NODE CONFIGURATION UPDATE message over Xn.
For CU-DU architecture, as solution described in TR 37.816 [2], gNB-DU should be allowed to report its per cell RACH configuration to the gNB-CU, and the gNB-CU should be allowed to signal the PRACH configuration of it’s serving cell to neighboring NG RAN nodes. 

Currently, PRACH resource is configured in DU which is carried in DU-system information and sent to the CU through F1 AP message. Therefore, in order to avoid RACH collision probability caused by improper RACH setting configuration under different DUs, DU needs to obtain the PRACH configuration of the neighbour’s cell. That is, CU should send the PRACH configuration information of the neighbour’s cell to the DU, and when the CU acquires the PRACH configuration information of the neighbour’s cell through the Xn interface. 

Assuming that the F1 interface is established before the Xn interface is established. Therefore, we propose that gNB-CU could to use the procedure of GNB-CU CONFIGURATION UPDATE message from gNB-CU to gNB-DU over F1 interface for neighbour cells’ PRACH parameters exchange.
Proposal 3: GNB-CU CONFIGURATION UPDATE message is used over F1 interface to transfer neighbouring cells’ PRACH configuration from gNB-CU to gNB-DU.
In addition, it was agreed that the PRACH parameters of normal UL carrier and SUL carrier are exchanged over Xn separately. Therefore, we propose that UL PRACH parameters and SUL PRACH parameters should be separately indicated in Xn SETUP REQUEST/RESPONSE or NG-RAN NODE CONFIGURATION UPDATE message over Xn interface
Proposal 4: UL PRACH parameters and SUL PRACH parameters are indicated separately in Xn SETUP REQUEST/RESPONSE and NG-RAN NODE CONFIGURATION UPDATE message over Xn.
Furthermore, for CU-DU architecture, since RACH optimization is tightly coupled with normal random access function at MAC layer, therefore, the RACH optimization would be done by the DU. Consequently, the DU should be able to obtain UE’s RACH report from the CU which is reported by the UE via RRC signalling.

Therefore, it is proposed that a class 2 RACH report indication procedure should be introduced between the gNB-CU and the gNB-DU to instruct the DU to optimize the RACH configuration.
Proposal 5: To introduce a class 2 RACH report indication procedure to send the UE RACH report from gNB-CU to the gNB-DU.
3   Conclusion
In this contribution, the inter-node information exchange for RACH optimization solution is discussed and the following proposals are proposed:
Proposal 1: The exchanged PRACH parameters include the prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart, zeroCorrelationZoneConfig and prach-RootSequenceIndex.
Proposal 2: it is proposed that PRACH parameters exchange could use the procedures of Xn SETUP REQUEST/RESPONSE or NG-RAN NODE CONFIGURATION UPDATE message over Xn.
Proposal 3: GNB-CU CONFIGURATION UPDATE message is used over F1 interface to transfer neighbouring cells’ PRACH configuration from gNB-CU to gNB-DU.
Proposal 4: UL PRACH parameters and SUL PRACH parameters are indicated separately in Xn SETUP REQUEST/RESPONSE and NG-RAN NODE CONFIGURATION UPDATE message over Xn.
Proposal 5: To introduce a class 2 RACH report indication procedure to send the UE RACH report from gNB-CU to the gNB-DU. 
The corresponding CRs are provided in [5] ~ [9].
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