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Introduction

Configuration Conflicts for RACH Optimization aspects got well progress at last meeting, while several left issues still not being achieved agreements. This contribution provides our consideration on these left issues.
Discussion
 DU to CU RACH report indication
Another left issue is DU to CU RACH report indication.
	Whether to support RACH indication from DU to CU to collect UE RACH report over Uu?

- Pros: i) RACH indication could be useful assistance information for CU to trigger RACH Report from UE in case of DU-only detected RACH accesses before the maximum storage of 8 RACH Reports in absence of RACH availability indication from UE, ii) Timely collection of RACH Report without need of obtaining through Xn or filtering the RACH Reports

- Cons: i) Not reliable as UE has complete knowledge of RACH accesses and DU cannot signal RACH indication in case of CU-only detected RACH attempts to trigger RACH Report, ii) Most RACH attempts are due to mobility and DU-only detected RACH attempts are rare




It is agreed that the final RACH OPTIMIZATION is decide by DU. The following table show necessary information for DU to leveraged for RO purpose. The last one highlight in blue is provided by UE and only can be retrieved by CU. 
	Factor collection for setting of RACH parameters in DU[ Annex ][1]

	The cubic metric of the preambles allocated to a cell

	whether the cell is in high-speed mode or not

	uplink (UL) and downlink (DL) imbalances

	RACH load

	the uplink inter-cell interference from the Physical Uplink Shared Channel (PUSCH)

	uplink and supplementary uplink (SUL) imbalances,

	PUSCH load

	UE measurement report (e.g RACH report)


Observation 1: Without the information in the DU, CU alone does not able to analysis the RACH configuration sub-optimization correctly. 
As shown below in BLCR of TS 38.331, RACH report record is created after a successful random access. The failure or successful RACH attempt will recorded in the chronological order. The information is useful for RO decision in DU.

	5.7.x1.4
Actions upon successful completion of random-access procedure

The UE shall:
1>
if the number of RA-Report stored in the RA-ReportList is less than 8, then append the following contents associated to the successfully completed random-access procedure as a new entry in the VarRA-Report:

2>
if the list of EPLMNs has been stored by the UE:

3>
if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>
else:
4>
clear the information included in VarRA-Report;
2>
else:

3>
set the plmn-Identity to the PLMN selected by upper layers from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>
set the cellId to the global cell identity and the tracking area code of the cell in which the random-access procedure was performed;

2>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

2>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

2>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the random-access resources;

2>
set the raPurpose to include the purpose of triggering the random-access procedure;

2> set the parameters associated to individual random-access attempt in the chronological order of attmepts in the perRAInfoList as specified in 5.3.10.3:



Although RACH report information is useful for RO decision, it does not necessary for CU to retrieve all RACH report from all UEs in its serving cells. It is because RACH report created not only only in failure RACH access attempt but also in successful RACH access attempt. The information is needed when RAN node has to analysis possible RACH issues in the cells (e.g. RACH configuration sub-optimized). 

In addition, in MSG5 definition, UE does not able to indicate RAN node whether a RACH record need to be send to RAN for further analysis.  
Observation 2: Always retrieve RACH report from all UEs is not necessary. 

Based on above observations, since CU is lack of necessary information (e.g. uplink (UL) and downlink (DL) imbalances, RACH load etc), it is not possible for CU retrieve RACH report from UE for DUs in case of RACH configuration sub-optimized. Therefore when DU detect sub-optimal RACH configuration,DU can indicate to CU to retrieve UE’s RACH reports in requested Cells.
Proposal 2: DU sends RACH optimization indication to CU to trigger the UE Reported information (RACH report) acquisition over Uu interface.

In order to provide efficacy for signaling, it is suggested for gNB-DU to trigger gNB-CU to retrieve multiple identified UE Report.
Proposal 3: A list of UE ID can be provided by gNB-DU to gNB-CU for trigger retrieve multiple UE reports.
The example of RACH indication message can be found in the table below:
9.2.8.y
RACH INDICATION

This message is sent by the gNB-DU to inform the gNB-CU about the random access event for a UE.

Direction: gNB-DU ( gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Assistant Identifier List
	0.. 1
	
	
	
	YES
	ignore

	>UE Assistant Identifier Items
	1.. <maxAssistantUE>
	
	
	
	EACH
	ignore

	>>UE Assistant Identifier 
	O
	
	9.3.1.4
	
	YES
	ignore

	Random access Indication
	O
	
	ENUMARATED (true, …)
	
	YES
	ignore


	Range bound
	Explanation

	maxAssistantUE
	Maximum no. UE need to be retrieved Report. Value is 512.


3. Conclusion

In this contribution , the observation and proposals are:

Proposal 1: gNB-CU uses Non-UE associated signalling for Access and mobility Indication message and able to carry UE Information to gNB-DU.

Observation 1: Without the information in the DU, CU alone does not able to analysis the RACH configuration sub-optimization correctly.

Observation 2: Always retrieve RACH report from all UEs is not necessary. 

Proposal 2: DU sends RACH optimization indication to CU to trigger the UE Reported information (RACH report) acquisition over Uu interface.

Proposal 3: A list of UE ID can be provided by gNB-DU to gNB-CU for trigger retrieve multiple UE reports.

4. References

R2-2002004
R3-203881 (TP for [NR_SON_MDT] BL CR for TS 38.473)Left issue for RACH Report from UE , ZTE
3GPP


