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Introduction
As we know, the RACH configuration in one cell has critical impacts on user experience and overall network performance. In LTE era, the RACH self-optimization has been widely used in practical network to reduce the RACH collision probability and unnecessary interference between nodes. The WI on SON/MDT for NR was approved in RAN#84 meeting [1]. The RACH optimization is the one of the high priority SON features in WI phase. Part of the detailed objectives in this WI are as follows:
· 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]
In this contribution, the scenario and the detail PRACH parameters exchange between nodes will be discussed.
Discussion
Scenarios 
The most operators tend to deploy EN-DC or SA mode in their first stage of 5G deployment. And some operators may upgrade their NR network to NE-DC mode in their second stage deployment. For the RACH configuration, a set of physical layer parameters, there is no obvious difference between SA mode and NSA mode. And the appropriate RACH configuration in both SA and NSA network can achieve the same targets as follows [2]:
· Minimize access delays for the UEs under the coverage of popular SSBs 
· Minimize the imbalance of UEs access delays on uplink (UL) and supplementary uplink (SUL) channel
· Minimize the failed/unnecessary RACH attempts on RACH resource before success.
 Therefore, the SA and MR-DC shall be considered in RACH Optimization for Rel-16 SON.MDT WI phase. 
Proposal 1: the SA and MR-DC shall be considered in RACH Optimization for Rel-16 SON.MDT WI phase.
the PRACH parameters exchange between nodes
1) independent PRACH configuration for both NUL and SUL 
In LTE specifications, one UE is configured with only one ULs for one DL of the same cell. Since the concept of Supplementary Uplink introduced in NR system, one cell can be configured with up to two ULs CC for one DL CC. Considering the NUL CC and SUL CC may have different PHY parameters for all uplink channels, the independent PRACH parameters for both NUL and SUL should be exchanged between nodes.
Proposal 2: The independent PRACH configuration for both NUL and SUL should be exchanged between nodes
2) Subcarrier Spacing for PRACH


In NR system, long and short PRACH preamble formats support different SCS sets. For example, the PRACH preamble formats for  can be configured with 1.25kHz or 5kHz SCS ,while Preamble formats for  can be configured with 15KHz/30KHz/60KHz/120KHz SCS. Therefore, the SCS shall be contained in PRACH configuration. 
3) Root Sequence Related Parameters
As per TS36.423, the following root sequence related parameters are contained in PRACH-configuration IE: 
· RootSequenceIndex
· ZeroCorrelationZoneConfiguration
· HighSpeedFlag
The node can calculate the physical parameter Ncs of neighbour nodes based on the above parameters. Where the prach-RootSequenceIndex IE and ZeroCorrelationZoneConfiguration IE are reused in NR specification. And the only difference is that the higher-layer parameter restrictedSetConfig instead of HighSpeedFlag IE is introduced to determine three types of restricted sets in NR.
4) Time/Frequency location for PRACH Occasions 
The following parameters are used to indicate the frequency domain and time domain location of PRACH Occasions separately: 
· PRACH-FrequencyOffset
· PRACH-ConfigurationIndex 
As per TS38.211, the following parameters are defined to indicate the frequency domain and time domain location of PRACH Occasions:
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
Where the higher-layer parameter msg1-FrequencyStart indicates the frequency resources for preambles transmission, while the msg1-FDM IE expresses the number of PRACH transmission occasions FDMed in one-time instance 
5) PRACH Configuration Per SSB level 
In order to minimize access delays for the UEs under the coverage of popular SSBs, per beam level optimization need to be considered in NR network. Therefore, ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE defined in TS38.331 shall be exchanged between nodes. Based on this parameter, the neighbour node can derive the association pattern period which indicates PRACH occasions and SS/PBCH blocks repeats at most every 160 msec.
Proposal 3: The PRACH configuration exchanged between nodes shall contained the following information:
· Subcarrier Spacing for PRACH
· RootSequenceIndex
· ZeroCorrelationZoneConfiguration
· RestrictedSetConfig
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
X2/Xn/F1AP message Impact Analysis
Based on LTE solution, the following X2 messages shall contain NR PRACH configuration to support RACH optimization in EN-DC scenario:
· X2 Setup
· eNB Configuration Update
· EN-DC X2 Setup
· EN-DC Configuration Update
For Xn interface, the following Xn message shall contain NR PRACH configuration to support RACH optimization in SA and NE-DC scenario
· Xn Setup
· Xn Configuration Update
As per current F1AP specification, the physical related parameters are generated by DU. When the CU receive the SON information from its neighbour nodes, it can forward this SON information from neighbour nodes to the DU. And how to handle this SON information in the DU is up to implementation. In principle, there are two alternatives to forward SON information to the DU:
· Alt1: reuse the existing message, such as introducing a SON IE in GNB-CU CONFIGURATION UPDATE message
· Alt 2: define a new F1AP message to support SON information delivery
By contrast, the alt2 is a simpler way to support SON feature. Therefore, a new F1AP need to be introduced in Rel-16 to support SON feature.
Proposal 4: The following X2AP messages shall contain NR PRACH configuration to support RACH optimization in EN-DC scenario:
· X2 Setup
· eNB Configuration Update
· EN-DC X2 Setup
· EN-DC Configuration Update
Proposal 5: The following XnAP message shall contain NR PRACH configuration to support RACH optimization in SA and NE-DC scenario
· Xn Setup
· Xn Configuration Update
Proposal 6: a new F1AP need to be introduced in Rel-16 to support SON feature.
3	Proposal
In this contribution, the scenario and the detail PRACH parameters exchange between nodes was discussed. And our proposals are given as follows:
Proposal 1: The SA and MR-DC shall be considered in RACH Optimization for Rel-16 SON.MDT WI phase.
Proposal 2: The independent PRACH configuration for both NUL and SUL should be exchanged between nodes
Proposal 3: The PRACH configuration exchanged between nodes shall contained the following information:
· Subcarrier Spacing for PRACH
· RootSequenceIndex
· ZeroCorrelationZoneConfiguration
· RestrictedSetConfig
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
Proposal 4: The following X2AP messages shall contain NR PRACH configuration to support RACH optimization in EN-DC scenario:
· X2 Setup
· eNB Configuration Update
· EN-DC X2 Setup
· EN-DC Configuration Update
Proposal 5: The following XnAP message shall contain NR PRACH configuration to support RACH optimization in SA and NE-DC scenario
· Xn Setup
· Xn Configuration Update
Proposal 6: a new F1AP need to be introduced in Rel-16 to support SON feature.
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