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1   Introduction
In the last RAN3 meeting, an LS [5] were agreed to send to RAN1/RAN2 to get guidance on the list of PRACH configuration parameters to be exchanged on network interfaces for PRACH configuration conflict detection. The detail parameters will wait for RAN1/RAN2’s reply. 
In this contribution, we mainly focus on the RAN3 impact for RACH optimization.
2   Discussion
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 1: 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 [1], gNB-DU should be allowed to report its per-cell PRACH configuration to the gNB-CU, and the gNB-CU should be allowed to signal the PRACH configuration of its 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, when the CU acquires the PRACH configuration information of the neighbour’s cell through the Xn interface. 

Generally the F1 interface is established before the Xn interface is established. It is also possible that the F1 interface is established after the Xn interface establishment, e.g. for power saving purpose, at night some (not all) cells/DUs in one CU are closed, F1 interfaces are released, and then in daytime the cells/DUs are opened and the F1 interfaces are established. Therefore, we propose that gNB-CU could use the procedures of F1 SETUP RESPONSE message and GNB-CU CONFIGURATION UPDATE message from gNB-CU to gNB-DU over F1 interface for neighbour cells’ PRACH parameters exchange.
Proposal 2: F1 SETUP RESPONSE and GNB-CU CONFIGURATION UPDATE messages are 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 3: UL PRACH parameters and SUL PRACH parameters are indicated separately in Xn SETUP REQUEST/RESPONSE and NG-RAN NODE CONFIGURATION UPDATE message over Xn.
3   Conclusion
In this contribution, the inter-node information exchange for RACH optimization solution is discussed and the following proposals are proposed:
Proposal 1: 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 2: F1 SETUP RESPONSE and GNB-CU CONFIGURATION UPDATE messages are used over F1 interface to transfer neighbouring cells’ PRACH configuration from gNB-CU to gNB-DU.
Proposal 3: UL PRACH parameters and SUL PRACH parameters are indicated separately in Xn SETUP REQUEST/RESPONSE and NG-RAN NODE CONFIGURATION UPDATE message over Xn.
The TPs to TS 38.423 BL CR are provided in the section 5.

The TPs to TS 38.473 BL CR are provided in [2].
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Start of changes
8.4.1
Xn Setup

8.4.1.1

General

The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface. 

NOTE:
If Xn-C signalling transport is shared among multiple Xn-C interface instances, one Xn Setup procedure is issued per Xn-C interface instance to be setup, i.e. several Xn Setup procedures may be issued via the same TNL association after that TNL association has become operational. 

The procedure uses non UE-associated signalling.

8.4.1.2

Successful Operation
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Figure 8.4.1.2: Xn Setup, successful operation

The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message. 

If Supplementary Uplink is configured at the NG-RAN node1, the NG-RAN node1 shall include in the XN SETUP REQUEST message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.

If Supplementary Uplink is configured at the NG-RAN node2, the candidate NG-RAN node2 shall include in the XN SETUP RESPONSE message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.

If the NG-RAN node1 is an ng-eNB, it may include the Protected E-UTRA Resource Indication IE into the XN SETUP REQUEST. If the XN SETUP REQUEST sent by an ng-eNB contains the Protected E-UTRA Resource Indication IE, the receiving gNB should take this into account for cell-level resource coordination with the ng-eNB. The gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same ng-eNB.

The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE, as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE.

In case of network sharing with multiple cell ID broadcast with shared Xn-C signalling transport, as specified in TS 38.300 [9], the XN SETUP REQUEST message and the XN SETUP REQUEST ACKNOWLEDGE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
The initiating NG-RAN node1 may include the PRACH Configuration UL IE and PRACH Configuration SUL IE in the XN SETUP REQUEST message. The candidate NG-RAN node2 may also include the PRACH Configuration UL IE and PRACH Configuration SUL IE in the XN SETUP RESPONSE message. The NG-RAN node receiving the IE may use this information for RACH optimisation.
Start of the next change

9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.

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

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	

	>>>Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the served cell, as defined in TS 38.331 [10].
	–
	

	Connectivity Support
	M
	
	9.2.2.28
	
	–
	

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. The PLMN Identities and associated information contained in this IE shall be provided in the same order as broadcast in SIB1.
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>TAC
	M
	
	9.2.2.5
	
	–
	

	>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	
	–
	

	>RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	PRACH Configuration UL
	O
	
	NR PRACH Configuration
9.2.2.X
	
	
	

	PRACH Configuration SUL
	O
	
	NR PRACH Configuration
9.2.2.X
	
	
	


Start of the next change

9.2.2.X

NR PRACH Configuration

This IE indicates the NR PRACH resources used in an NR cell. The detail parameters are FFS, pending to RAN1 and RAN2 discussion.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE RootSequenceIndex
	M
	
	
	

	>C1
	
	
	
	

	>>L839
	
	
	
	

	>C2
	
	
	
	

	>>L139
	
	
	
	

	ZeroCorrelationZoneConfiguration
	M
	
	
	

	msg1-FDM
	M
	
	
	

	msg1-FrequencyStart
	M
	
	
	

	PRACH-ConfigurationIndex
	M
	
	
	

	totalNumberOfRA-Preambles
	M
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