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1. Introduction
In RAN#96e a new WID on further enhancement of data collection for SON/MDT in NR standalone and MR-DC was approved [1]. The new Rel-18 WID contains various objectives that requires standardization efforts in RAN2 or/and RAN3. Specifically, the following related to RACH optimisation was captured in the new WID:
- Support of SON/MDT enhancements for [RAN3, RAN2]: 

· MR-DC CPAC

· Successful PScell change report

· Successful Handover Report (e.g. inter-RAT)
· NPN 

· RACH report
· fast MCG recovery

· NR-U (MRO and UL MLB)
In this contribution, we will discuss the RACH optimisation feature in Rel-18.

2. Discussion
2.1 RACH Report Retrieval
When the UE generates RACH reports, the network needs to be aware that these RACH reports are available so that network can decide whether to pull these RACH reports from UE. Pulling RACH reports is also referred to as RACH reports retrieval. Two options for enabling the network to be aware of the RACH report occurrence are foresee.

· Option1: UE indicates a RACH report availability indication to the network. Since the existing framework allows UE to indicate the availability of RLF report to network via a few RRC messages (RRC Setup Complete, RRC Reconfiguration Complete, RRC Re-establishment Complete, RRC Resume Complete), the network could determine when to perform RLF report retrieval. Therefore, RACH report availability indication from UE to network also applies. This should be discussed and decided by RAN2.
· Option2: A trigger from a gNB-DU to a gNB-CU is introduced when a successful RACH procedure or a successful or unsuccessful on-demand SI RACH procedure is observed by gNB-DU. This was discussed in Rel-17 in RAN3, but was not agreed.
We think that both option1 and option2 works. Option1 seems having less signalling overhead. Since UE may attempted on the same or different cell of one or more gNBs, gNB-DU only knows the number of successful RACH procedure or each on-demand SI RACH procedure when the RACH occurs in cells served by this particular gNB-DU. However, UE knows the exact number and content of entries existing in a RACH report recorded by UE and may manage the occasion of indicating the RACH report available indication to the network.
Proposal 1:
To discuss and make a decision between option 1 and option 2, and if option 2 is not agreed, to ask RAN2 to implement option 1 for RACH report retrieval.
The TPs regarding option2 to TS 38.473 BL CR are provided in section 6.

2.2 RACH report identification
During Rel-17, it has been agreed that w UE in DC can report SN RACH report to the MN. The following agreement in RAN2#115 is given as below:
Agreements:

RA Report to the SN:

1 
UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.
Due to lack of time, the LTE Specification modification introduced by SN RACH report in (NG) EN-DC, NE-DC has not been discussed. So at the end, consensus is reached that SN RA reporting to MN is restricted only for NR-DC, and also SN RACH reporting in (NG) EN-DC and NE-DC is postponed to Rel-18. In addition, RAN3 has already agreed to introduce the X2AP change for EN-DC case for the SgNB RA report in Rel-17.
In our understanding, SN RACH report requires to cover all DC options. If (NG) EN-DC, NE-DC is supported, issues like report forwarding between MN and SN would be further investigated. RAN3 kindly asks RAN2 to support SN RA report in (NG) EN-DC and NE-DC scenarios. 
In (NG) EN-DC, the LTE node as MN will not or is even not able to decode the received SN RA report in NR format. Similarly in NE-DC, the NR node as SN will not or is even not able to decode the received SN RA report in LTE format. Thus The MN node need to forward the SN RA report to the corresponding SN. The potential forwarding scenarios between MN and SN could be given as follows:
Case 1: Normal MR-DC. Since the SN RACH report recorded, both of the MN and SN have not changed till SN RACH report is fetched. The MN could directly forward the SN RA report to corresponding SN. 
Case 2: In MR-DC, SN change happens before RACH report is fetched. In this case, the PSCell identity is encoded in NR format for (NG) EN-DC and in LTE format for NE-DC in the RA report. In order for MN to understand which node to forward the SN RA report to, the UE should report the PSCell identity together with each RA report to avoid MN to interpret the RA reports from another RAT.
Case 3: In MR-DC, inter-MN handover with SCG change happens before RACH report is fetched. In this case, as stated in case2, similar issue exists. In order for MN to understand which node to forward the SN RA report to, the UE should report the PSCell identity together with each RA report to avoid MN to interpret the RA reports from another RAT.
Case 1 was already supported in Rel-17. The main enhancement for case 2 and case 3 is to add the PScell ID outside the RA report in the UE to avoid RRC interpretation across different RATs. This should be discussed and decided in RAN2.
Proposal 2: To send a LS to RAN2 to study the RACH report enhancement in case of SN change cases in MR-DC.
2.3 RACH partition related enhancement

2.3.1 RACH procedure enhancement for RACH partition
In Rel-17, following features are discussing separated RACH resource with different objectives:

· SDT [2]: to request large resource in Msg3/MsgA PUSCH

· Coverage Extension [3]: to request Msg3 PUSCH repetition

· RAN slicing [4]: to guarantee the RACH resource to sensitive slice or slice group

· RedCap [5]: to indicate RedCap UE in Msg1/MsgA
Given that these features can be operated in combinational manner, the common RA operation for feature combination is also supported by introducing a feature called RACH partition. RACH partitioning specifies a framework for RACH resource configuration per feature or feature combination to enable early identification of a particular feature or feature combination on network side. Specifically, random access resources are configured with one or multiple feature indications at the network side, which indicates a feature or feature combination applicable to the random access resources. Besides, RACH partitioning also specifies the selection of the set of random access resources based on feature prioritization at the UE side when a feature or feature combination maps to more than one RACH configurations.
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Figure2 Common RA resource selection in Rel-16 NR
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Figure3 Common RA resource selection in Rel-17 NR
An illustration of the Rel-16 and the Rel-17 RA resource selection is shown in Figure 2 and Figure 3 respectively. The principle of common RA resource selection is that carrier selection and BWP selection should be performed prior to feature selection. The RA type selection should be performed after a given feature (except CovEnh, which is mutually exclusive with 2-step RA) or feature combination is initiated. When a given feature (except CovEnh) or feature combination is initiated, RACH partitioning at the UE side instructs UE to select the RA resource applicable to this random access, i.e., RACH occasion and preambles according to feature prioritization among the sets of RA resource configured with/without feature indicator(s).
The newly introduced RA resource selection in terms of RACH feature or feature combination determines whether a particular feature or feature combination or a subset of feature combination is applicable to this random access procedure.
In our understanding, the UE should report information accordingly to optimize RACH partition configuration for the purpose of improving the RACH success rate regarding feature or feature combination. 
We propose to send a LS to RAN2 to study the RACH report enhancement for those mentioned feature or feature combination
Proposal 3: To send a LS to RAN2 to study the RACH report enhancement for those mentioned feature or feature combination
2.3.2 RACH conflict enhancement for RACH partition
In Rel-17, signalling solution for RACH conflict detection and resolution has been specified to avoid and resolve PRACH configuration conflicts happening between two intra-frequency neighbouring cells. GNB-CU scans all PRACH configurations through all valid neighbour cell relations for a specific cell and detect a cell in potential PRACH conflict. Afterwards, gNB-CU signals to the gNB-DU the PRACH configurations of 32 neighbour cells for a cell in potential PRACH conflict, wherein gNB-DU choose a new PRACH configuration to avoid colliding with the neighbour PRACH configuration taking the information from gNB-CU into account. GNB-DU signals to the gNB-CU the newly adopted PRACH configuration and gNB-CU signals the newly updated PRACH configuration to other gNB-CUs.
RACH partition requires feature or feature combination-specific RACH configurations in addition to the legacy RACH configuration. As a consequence, new types of RACH conflict are introduced along with R17 RACH partition, such as conflict between RACH partitions, between legacy RACH configuration and RACH partition, in addition to conflict between legacy RACH configurations. Therefore the additional information needs to be taken into account to enhance the existing framework of RACH conflict resolution. Particularly, feature or feature combination-specific RACH configurations and feature priorities need to be exchanged over Xn and F1, as shown in Fig. 4.
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Fig4. Enhanced signalling solution for RACH conflict considering RACH partition
Proposal 4:
To exchange the feature combination-specific RACH configurations and feature priorities over Xn and F1.
3. Conclusion
Proposal 1:
To discuss and make a decision between option 1 and option 2, and if option 2 is not agreed, to ask RAN2 to implement option 1 for RACH report retrieval.

The TPs regarding option2 to TS 38.473 BL CR are provided in section 6.
Proposal 2: To send a LS to RAN2 to study the RACH report enhancement in case of SN change cases in MR-DC.
Proposal 3: To send a LS to RAN2 to study the RACH report enhancement for those mentioned feature or feature combination.
The draft LS is provided in the Annex.
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Attachments:
-
1. Overall Description:
RAN3 has analyzed the RA procedure enhancement for RACH partition needed for these four WIs in Rel-17 such as  RedCap,Small data transmission,Coverage enhancements and Slicing.
The present RACH report lacks the information, which in particular is associated to the mentioned RA resource selection enhancemnet for feature or feature combination, and aids network to optimize RACH partition configuration for the purpose of improving the RACH success rate regarding feature or feature combination.
2. Actions:
To RAN2 group:
ACTION: RAN3 respectfully asks SA2 to take the above into account and complement the necessary info for the support of those mentioned feature in terms of RA procedure.
3. Date of Next TSG-RAN3 Meetings:

TSG-RAN WG3 Meeting#117-bis-e
10 Oct - 18 Oct 2022, Toulouse, FR
5. Reference

[1] RP-221825, Revised WID: Further enhancement of data collection for SON (Self-Organising Networks)/MDT

(Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity), CMCC
[2] RP-210870, Work Item on NR small data transmissions in INACTIVE state 

[3] RP-211566, Revised WID on NR coverage enhancements

[4] RP-210912, New WID on enhancement of RAN Slicing for NR
6. Text Proposals for SON BL CR for TS 38.473

Start of changes
8
F1AP procedures

8.1
List of F1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	GNB-DU RESOURCE COORDINATION
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	RACH Report Available Indication
	RACH REPORT AVAILABLE INDICATION

	RACH Report Indication
	RACH REPORT INDICATION


Start of the next change
8.3.X

RACH Report Available Indication
8.3.X.1

General
This procedure is initiated by the gNB-DU to indicate the RACH Report Available to gNB-CU.
The procedure uses UE-associated signalling.

8.3.X.2

Successful Operation
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Figure 8.3.X.2-1: RACH REPORT AVAILABLE INDICATION procedure.

The gNB-DU initiates the procedure by sending the RACH REPORT AVAILABLE INDICATION message to the gNB-CU.
8.3.X.3
Abnormal Conditions

Not applicable.
Start of the next change
8.3.Y

RACH Report Indication
8.3.Y.1

General
This procedure is initiated by the gNB-CU to send the UE RACH report to gNB-DU.
The procedure uses UE-associated signalling.

8.3.Y.2

Successful Operation
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Figure 8.3.Y.2-1: RACH REPORT INDICATION procedure.

The gNB-CU initiates the procedure by sending the RACH REPORT INDICATION message to the gNB-DU.
8.3.Y.3
Abnormal Conditions

Not applicable.

Start of the next change
9.2.2.X

RACH Report Available Indication 
This message is sent by the gNB-DU to notify the RACH occurrence to the gNB-CU.

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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject


Start of the next change
9.2.2.Y

RACH Report Indication
This message is sent by the gNB-CU to provide information about the UE RACH report to the gNB-DU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	UE RACH Report 
	M
	
	FFS (pending to RNA2 discussion)
	
	YES
	ignore


End of changes
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