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Introduction
To optimize the allocation of RACH resources to NG RAN nodes, two main features are supported: the RACH report provided by the UE to a NG RAN node upon a successful RACH attempt; and the exchange of PRACH configuration information between NG RAN nodes. For the latter, the RACH optimization solution currently outlined in TR 37.816 [1] states that “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 neighbouring NG RAN nodes. This allows NG-RAN nodes to identify whether RACH configurations of neighbouring cells are optimized or whether changes are needed in order to achieve a better RACH coordination between neighbouring 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-RAN nodes signaling aspects for RACH optimization. 
[bookmark: _Ref178064866]Discussion
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. In this respect, as a part of the LTE solution, eNB PRACH configuration can be exchanged over X2 interface by leveraging the eNB Setup Request and eNB Configuration update procedures, where the PRACH Configuration IE, shown in the following table, is contained in the Served Cell Information IE. This IE indicates the PRACH resources used in LTE cells.
From TS36.423:
PRACH Configuration
This IE indicates the PRACH resources used in neighbor cell.

	IE/Group Name
	Presence
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RootSequenceIndex
	M
	INTEGER
(0..837)
	See section 5.7.2. in TS 36.211 [10]
	–
	–

	ZeroCorrelationZoneConfiguration
	M
	INTEGER
(0..15)
	See section 5.7.2. in TS 36.211 [10]
	–
	–

	HighSpeedFlag
	M
	BOOLEAN
	TRUE corresponds to Restricted set and FALSE to Unrestricted set. See section 5.7.2 in TS 36.211 [10]
	–
	–

	PRACH-FrequencyOffset
	M
	INTEGER
(0..94)
	See section 5.7.1 of TS 36.211 [10]
	–
	–

	PRACH-ConfigurationIndex
	O
	INTEGER
(0..63)
	Mandatory for TDD, shall not be present for FDD.
See section 5.7.1. in TS 36.211 [10]
	–
	–


Table 1: PRACH Configuration IE indicating the PRACH resources used in a neighbor cell.
The information comprised in the LTE PRACH Configuration IE can be taken as baseline to define an equivalent NR PRACH Configuration IE to be exchanged from gNB-DU to gNB-CU, as well as among NG RAN nodes and between an eNB and en en-gNB. 
[bookmark: _Ref16687604][bookmark: _Ref16687790]Proposal 1: The LTE PRACH Configuration IE can be taken as baseline to define an equivalent NR PRACH Configuration IE to be exchanged from gNB-DU to gNB-CU , between NG RAN nodes and between an eNB and an en-gNB. The new 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

In NR, however, RACH optimization and configurations may require adaptation of RACH-beam resources in neighbouring cells/beams of different RAN nodes, e.g., to reduce the interference among the beams and colliding RACH resources. Therefore, it may be beneficial to consider including RACH configuration information at finer levels, e.g., beam-RACH resources, as part of the NR PRACH Configuration IE exchanged from gNB-DU to gNB-CU, as well as among NG-RAN nodes and between eNB and en-gNB. This information could in fact allow for a better coordination between neighboring RAN nodes by indicating the changes applied to the RACH resources between interfering beams and to suggest changes on the RACH resource configuration between adjacent beams.
[bookmark: _Ref16687632]Proposal 2 	It is proposed to include beam-level RACH resources information as part of the NR PRACH Configuration IE for RACH optimization.
In NR, similar to LTE, some of the RACH optimization and configuration actions may require a RAN node internal change. However due to the DU/CU split, it would also require a proper signaling mechanism between gNB-CU and gNB-DU to enable such optimizations and modifications, depending where the RACH optimization is performed. In the companion contribution [2] we discuss different options for optimizing the RACH configuration of the served cells starting from the assumption that “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 neighbouring NG RAN nodes” (cf. TR 37.816 [1]).
[bookmark: _Ref16687651]Proposal 3: Study additional signalling between gNB-CU and gNB-DU that may be required to support internal changes of RACH configuration derived from RACH optimization.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]In this contribution, the following observations and proposals are captured:
Proposal 1: The LTE PRACH Configuration IE can be taken as baseline to define an equivalent NR PRACH Configuration IE to be exchanged from gNB-DU to gNB-CU , between NG RAN nodes and between an eNB and an en-gNB. The new 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
Proposal 2 	It is proposed to include beam-level RACH resources information as part of the NR PRACH Configuration IE for RACH optimization.
Proposal 3: Study additional signalling between gNB-CU and gNB-DU that may be required to support internal changes of RACH configuration derived from RACH optimization.
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