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1. Introduction
In RAN3#117e meeting, agreements related to RACH report are achieved as below:
Following problems will be addressed in RAN3:
RACH enhancements:
· RACH optimization for feature or feature combinations involving RACH partitioning (SDT, RedCap, Coverage Enhancement, network slicing, …)
· RACH report retrieval
· SN RACH report in MR-DC
Whereas in RAN2#119e meeting, agreements related to RACH report are achieved as below:
Agreement:
RACH report
1 RAN2 to discuss RACH partitioning for RACH report enhancements.
2 RAN2 is asked to discuss the support of (NG)EN-DC and NE-DC scenarios for SN RACH report. Only focus on the leftover issues for completing the whole work which partly done in R17 in RAN3. Draft LS to RAN3 ask for clarification. (Ericsson)

In this contribution, we will analyse the specification impacts on RACH optimization and give the TP of TS 38.473 and TS 38.423.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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 could work. 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 it and may manage the occasion of indicating the RACH report available indication to the network. On the other hand, option 2 may need new Xn/X2 signalling in MR-DC case, since the SN needs to notify MN of the availability of RACH report, so that MN knows when to fetch SN RACH report from UE.
Proposal 1:	To discuss and decide between option 1 and option 2, and if option 2 is not agreed, to ask RAN2 to implement option 1 for RACH report retrieval.
Proposal 2:	To proceed the TPs for TS 38.473 and TS 38.423 BL CR in section 6 if option 2 is agreed.
2.2 SN RACH report identification
During Rel-17, it has been agreed that 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. In the end, 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.
When the MN forwards the SN RA report to SN, the MN should know the destination cell ID. However, in MR-DC cases, the MN is not able to decode the received SN RA report encoded with another RAT format. However, it is essential for the MN node to know the target cell ID that the received SN RA report should be forwarded to, especially SN change is happed before the RA report is retrieved.
A method to avoid decoding the SN RA report in other RAT format, one option is to enable the UE to report the PSCell ID together with each SN RA report.
Proposal 3: To send a LS to RAN2 to add the PSCell ID for SN RA report.
2.3 RACH partition related enhancement
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.


Figure1 Common RA resource selection in Rel-16 NR



Figure2 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 1 and Figure 2 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).
In order to allow network to assign RACH resources to RACH feature and feature combinations in the most efficient way, the network needs to know the gap between which feature/feature combination is initiated by UEs frequently and which feature/feature combination to which the RACH resources are applicable. For instance, the available sets of Random Access resources broadcasted in SIB1 are applicable to feature or feature combination which includes RedCap+SDT, RedCap, RedCap+CovEnh, SDT+CovEnh, and Slice group1+SDT. In addition, the feature priorities broadcasted in SIB1 are RedCap>Slice group1> SDT>CovEnh. When Feature combination RedCap+SDT+CovEnh is initiated , i.e., triggering the RACH procedure, UE select the RA resource among the availbale sets of RA resource based on feature prioritization since there is no available RA resource indicated for RedCap+SDT+CovEnh. The selection goes as illustrated in Fig.8: first select RA resources which apply to RedCap with highest priority, then SDT with second highest priority and finally CovEnh. As a result, UE identifies the RA resource indicated for RedCap+SDT and initiates RACH procedure which is used for RedCap+SDT.
[image: C:\Users\w00442454\AppData\Roaming\eSpace_Desktop\UserData\w00442454\imagefiles\42CC0CED-D817-4D0F-A041-3C935288C06B.png]
Figure 3: Selection of RA resources based on feature prioritization
For RACH indicated for feature or feature combination, the network can configure 2-step and/or 4-step RA resources. When both 2-step and 4-step RA resources for feature or feature combination, UE selects the RA type according to legacy procedure and initiates corresponding 2-step or 4-step RACH procedure. If maximum number of MsgA transmission has been reached or upon reception of fallback indication from network, 2-step RACH fallbacks to 4-step RACH.
The newly introduced information for RACH partition determines whether a particular feature or feature combination or a subset of feature combination is applicable to this random access procedure, as listed below:
a) Feature priorities configured by network, which is the determining factor for selection of RACH partition for feature combination;
b) RA resources configured with feature indicator(s), which is the pool of RACH resources for RACH feature of feature combination;
c) a feature or feature combination triggering/initiating the random access procedure, which is the feature/feature combination UE intends to initiate;
d) a feature or feature combination applicable to the RACH procedure initiated with selected RA resource, which is the feature/feature combination UE finally successfully initiates;
In our understanding, the UE should report a), c) and d) to aid network to optimize RACH partition configuration for the purpose of improving the RACH success rate regarding feature or feature combination. 
[bookmark: _GoBack]We propose to send a LS to RAN2 to study the RACH report enhancement for those mentioned feature or feature combination
Proposal 4: To send a LS to RAN2 to evaluate those parameters in RA report for RACH partition.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1:To discuss and decide between option 1 and option 2, and if option 2 is not agreed, to ask RAN2 to implement option 1 for RACH report retrieval.
Proposal 2:To proceed the TPs for TS 38.473 and TS 38.423 BL CR in section 6 if option 2 is agreed.
Proposal 3:To send a LS to RAN2 to add the PScell ID for SN RA report.
Proposal 4:To send a LS to RAN2 to evaluate those parameters in RA report for RACH partition.
The draft LS and TPs are provided in the annex.
4 Annex – draft LS
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Title:	[Draft] LS on RACH report for RA procedure related support of Rel-17 feature or feature combination
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Release:	Rel-18
Work Item:	               NR_ENDC_SON_MDT_enh2-Core


Source:	Huawei [will be RAN3]
To:	RAN2
Cc:	

Contact Person:	
Name:	
Tel. Number:	
E-mail Address:	

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

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.
We propose RAN2 to consider those information for RACH report enhancement:
a) Feature priorities configured by network
b) RA resources configured with feature indicator(s)
c) A feature or feature combination applicable to the RACH procedure, which is initiated with selected RA resource
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#118-e	14 Nov- 18 Nov 2022, Toulouse, FR
5. Annex A-Text Proposals for SON BL CR for TS 38.473
Start of changes
[bookmark: _Toc14044293]8	F1AP procedures
[bookmark: _Toc14044294]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


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
[bookmark: _Toc5646170]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.
[bookmark: _Toc5646171]8.3.Y.2		Successful Operation


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.
[bookmark: _Toc5646172]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 Na
	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 ssage 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 Na
	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
6. Annex B-Text Proposals for SON BL CR for TS 38.423
[bookmark: _Hlk44418867][bookmark: _Toc44497474][bookmark: _Toc45107862][bookmark: _Toc45901482][bookmark: _Toc51850561][bookmark: _Toc56693564][bookmark: _Toc64447107][bookmark: _Toc66286601][bookmark: _Toc74151296][bookmark: _Toc88653768][bookmark: _Toc97904124][bookmark: _Toc98868168][bookmark: _Toc105174452][bookmark: _Toc106109289][bookmark: OLE_LINK102][bookmark: _Toc5646119]8.4.12	Access And Mobility Indication
[bookmark: _Toc5646120][bookmark: _Toc44497475][bookmark: _Toc45107863][bookmark: _Toc45901483][bookmark: _Toc51850562][bookmark: _Toc56693565][bookmark: _Toc64447108][bookmark: _Toc66286602][bookmark: _Toc74151297][bookmark: _Toc88653769][bookmark: _Toc97904125][bookmark: _Toc98868169][bookmark: _Toc105174453][bookmark: _Toc106109290]8.4.12.1	General
[bookmark: _Toc5646121]The purpose of the Access and Mobility Indication procedure is to transfer Access and Mobility related information between NG-RAN nodes.
[bookmark: _Toc44497476][bookmark: _Toc45107864][bookmark: _Toc45901484][bookmark: _Toc51850563][bookmark: _Toc56693566][bookmark: _Toc64447109][bookmark: _Toc66286603][bookmark: _Toc74151298][bookmark: _Toc88653770][bookmark: _Toc97904126][bookmark: _Toc98868170][bookmark: _Toc105174454][bookmark: _Toc106109291]8.4.12.2	Successful Operation


Figure 8.2.12.2-1: Access And Mobility Indication, successful operation
NG-RAN node1 initiates the procedure by sending the ACCESS AND MOBILITY INDICATION message sent to NG-RAN node2.
[bookmark: _Toc5646122][bookmark: _Toc44497477][bookmark: _Toc45107865][bookmark: _Toc45901485][bookmark: _Toc51850564][bookmark: _Toc56693567][bookmark: _Toc64447110][bookmark: _Toc66286604][bookmark: _Toc74151299][bookmark: _Toc88653771][bookmark: _Toc97904127]If the Successful HO Report IE is included in the ACCESS AND MOBILITY INDICATION message, NG-RAN node2 may use it to optimize handover configurations.
If the RACH Report Available Indication IE is included in the ACCESS AND MOBILITY INDICATION message, NG-RAN node2 may consider to request RACH report from UE.
[bookmark: _Toc98868171][bookmark: _Toc105174455][bookmark: _Toc106109292]8.4.12.3	Abnormal Conditions 
Not applicable.
[bookmark: _Hlk44419493][bookmark: _Toc44497549][bookmark: _Toc45107937][bookmark: _Toc45901557][bookmark: _Toc51850636][bookmark: _Toc56693639][bookmark: _Toc64447182][bookmark: _Toc66286676][bookmark: _Toc74151371][bookmark: _Toc88653843][bookmark: _Toc97904199][bookmark: _Toc98868272][bookmark: _Toc105174557][bookmark: _Toc106109394]9.1.3.25	ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.
Direction: NG-RAN node 1  NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	[bookmark: _Hlk39132149]>>RACH Report Container
	O
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	–
	

	RACH Report Available Indication
	O
	
	
	RACH Report Available Indication-r18 IE as defined in subclause 9.2.2.X in TS 38.473n
	–
	ignore



	Range bound
	Explanation

	[bookmark: OLE_LINK118]maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.
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