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1	Introduction
RACH optimization has been one of the use cases of the work item SON/MDT support for NR [1]. RACH Optimization involves two aspects, optimizing the contents of the RACH Report sent by a UE to the network as well as optimizing the RACH Configuration parameters exchanged between neighbouring gNBs. During the work item phase, RAN3 agreed on a framework and NR PRACH Configuration parameters that need to be exchanged among neighbouring nodes through Xn and F1 interfaces. It was agreed that RACH Configuration Conflict Detection and Resolution is located at the gNB-DU. Hence gNB-DU needs to know the PRACH Configuration of some or all neighbouring cells in order to better choose a PRACH Configuration for its own cells. 
Furthermore, at RAN3 #108-e, companies were invited to discuss whether we need to have 2 different indexes in the PRACH Configuration by distinguishing Root Sequence Index IE from Root Sequence Index BFR IE. Some companies expressed their support to allow the network to configure different values in order to better optimize the BFR procedure. However, due to the lack of time in closing Rel-17 the following was agreed:
Not included Root Sequence Index BFR for PRACH Optimization in Rel-16. Due to lack of time in Rel-16 whether to introduce Root Sequence Index BFR is proposed to be discussed in Rel-17.

After RAN#88, work item [2] was approved which introduced also 2-step RACH in the scope of RACH Optimization. 
In this paper we outline how to extend the signaling framework by discussing how 2-step RACH configuration information can be introduced in the exchanged RACH Configuration information between neighbouring gNBs and between gNB-CU and its gNB-DUs in case of split architecture. Furthermore, we revisit the topic of multiple Root Sequence Indexes under the new scope of 2-step RACH.
2	2-step RACH Configuration
2-step RACH configuration can be defined for Contention-Based Random Access (CBRA) and for Contention-Free Random Access (CFRA). If the UE does not receive CFRA RACH parameters, then it uses CBRA access. The 2-step RACH configuration includes both PUSCH and PRACH resource information. To enable RACH Optimization, both PUSCH and PRACH resources need to be communicated between neighbouring nodes. Furthermore, PUSCH and PRACH resource information can be communicated from gNB-DU to gNB-CU to inform gNB-CU which resources are used by the cells of the gNB-DU.
Proposal 1: For 2-step RACH configuration, both PRACH resource information as well as PUSCH resource information needs to be communicated between neighbouring gNBs and be sent also from gNB-DU to its gNB-CU.  
In Rel. 16, PRACH Configuration List is sent per UL/SUL of a cell. With the introduction of 2-step RACH in RACH Optimization, both for 4-step and 2-step RACH Resource information needs to be sent over XnAP. For that purpose, a new IE needs to be introduced to carry 2-step RACH Configuration per UL/SUL.
Proposal 2: Introduce a new IE, NR 2-step RACH Configuration List per UL/SUL of a cell. 
2-step RACH Configuration of served cell can be sent from gNB-DU to gNB-CU and over the Xn interface. Additionally, it can be sent over the X2 to enable EN-DC.  
Proposal 3: 2-step RACH Configuration of served cell can be sent from gNB-DU to gNB-CU and over Xn. For EN-DC, it can also be sent over the X2 interface.  
Due to lack of time in Rel. 16, it was agreed that a single Root Sequence Index is considered for BFR and for normal RACH access. 2-step RACH process also utilizes a Root Sequence Index for creating the RACH preamble in MSGA (defined in TS 38.300, corresponds to the preamble and payload transmissions of the random access procedure for 2-step RA type).
In our view, introducing a separate Root Sequence Index for 4-step and 2-step RACH enables better flexibility for the operator to configure the RACH resources in the network. Since (CBRA) 2-step RACH can also be configured for BFR, this would subsequently imply using a separate Root Sequence Index for BFR.  
Proposal 4: RAN3 is invited to discuss whether a separate root sequence index should be used for 4-step RACH and 2-step RACH accesses as well as for RACH used for BFR.
3	Conclusion
Proposal 1: For 2-step RACH configuration, both PRACH resource information as well as PUSCH resource information needs to be communicated between neighbouring gNBs and be sent also from gNB-DU to its gNB-CU.  
Proposal 2: Introduce a new IE, NR 2-step RACH Configuration List per UL/SUL of a cell. 
Proposal 3: 2-step RACH Configuration of served cell can be sent from gNB-DU to gNB-CU and over Xn. For EN-DC, it can also be sent over the X2 interface.    
Proposal 4: RAN3 is invited to discuss whether a separate root sequence index should be used for 4-step RACH and 2-step RACH accesses, as well as for RACH used for BFR.
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