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1	Introduction
During RAN3-121 meeting, discussions regarding forwarding NR RA reports to LTE nodes were concluded and an LS on RACH enhancements (R3-234643) were sent to RAN2. However, there are some questions regarding RA report that remain open.
In this contribution, we present our opinions on different open issues on RACH.
2 RACH Optimization enhancement
2.1 RACH indication
In the BLCR for TS 38.423, an FFS remains on the number of RA report indications that can be sent to the M-NG-RAN node from the S-NG-RAN node in the RACH INDICATION message. Similar FFS remains in the RACH INDICATION message transmitted between DU and CU over the F1 interface. Since, RA procedures are rather frequent, the value of maxnoofRAReportIndications should be kept to a reasonable number. The reason for this is twofold:
1) RACH reports flagged by the SN to the MN should be collected in a relatively short time after the flag, in order to avoid that UEs perform more RACH procedures causing the override of previously stored RACH Reports
2) Message size should be contained. The potential for oversized messages shall be avoided, especially if there is no functional need for such large messages. 

[bookmark: _Toc146797396]The value of maxnoofRAReportIndications is set at 32 in RACH INDICATION message both for XnAP and F1AP.
Another point to address is that the name given to the field maxnoofRAReportIndications and its explanation is a potential source of misunderstanding. Indeed, this maximum value defines the maximum number of UEs from which the node is interested to collect RA report and not the actual number of RA reports, as the name maxnoofRAReportIndications seems to indicate. It should be added that the maximum number of RA report per UE can be 08.
[bookmark: _Toc146797386]maxnoofRAReportIndications indicates the number of UEs for which SN or gNB-DU is interested to collect RA reports. The actual number of RA reports can be eight (08) per UE.
Hence, we propose to change the name of the range field to maxnoofUEsforRAReportIndications.
[bookmark: _Toc146797397]Revise the field name maxnoofRAReportIndications to maxnoofUEsforRAReportIndications in RACH INDICATION message in XnAP and F1AP.
Text proposals proposing the changes are added in the annex.
[bookmark: _Toc146797398]RAN3 to agree on the TPs in the annex.
2.1 RA report enhancement for DC scenario
RA reports collected when UE was configured with a dual connectivity (DC) operation can be enhanced to help network perform some root cause analysis. In DC operation, a UE logs RA report upon successful completion of the RA procedure toward MCG or SCG. In MR-DC, a UE logs the same set of RA related information and measurements, no matter if the RA was performed towards a cell in the SCG or in the MCG. Thus, a RAN node analyzing the RA reports would not be able to determine whether the reported RA information is associated to an RA performed towards a Cell in the MCG or in the SCG. In other words, a RAN node would not be able to determine whether the node acted as MN or SN for the UE when the RA procedure was performed. Needless to mention that the performance of a RA performed toward an MCG cell might be different from the performance of an RA procedure performed toward an SCG cell. For instance, a RA procedure performed on an SCG may imply suffering from poor coverage or railed RA attempts due to too aggressive SN addition/SN change policy. The same performance may not be seen for RA procedures on an MCG because e.g. mobility to an MCG is subject to less aggressive policies, or MCG coverage is more distributed. When deciding on which optimization to apply to the network it is plausible to assume that the RA problems monitored for an SCG are not so critical as if they occurred for an MCG. Therefore, the differentiation in the RACH Report of whether the cell is an MCG or an SCG is useful to determine the right network optimization to apply.

[bookmark: _Toc113893676][bookmark: _Toc118375387][bookmark: _Toc142572392][bookmark: _Toc146529087][bookmark: _Toc146797387]Performance of the RA procedure for a cell in the MCG can be significantly different from the performance of RA procedure for the same cell acting as SCG. This is due to the fact that mobility policies for SCGs (e.g. SN addition/modification) can be different from mobility policies for MGS or for single connectivity.
[bookmark: _Toc113893677][bookmark: _Toc118375388][bookmark: _Toc142572393][bookmark: _Toc146529088][bookmark: _Toc146797388]When a RA report is received and analysed by a RAN node, the RAN node is currently not aware whether the RA procedure is performed toward a cell in the MCG or in the SCG. Hence if the same cell operates as MCG or SCG, the performance reported in the RA reports will be inconsistent.
[bookmark: _Toc113893678][bookmark: _Toc118375389][bookmark: _Toc142572394][bookmark: _Toc146529089][bookmark: _Toc146797389]By knowing whether the RA report is associated to a random-access procedure executed toward a cell belonging to SCG or MCG, the network can differentiate the RACH issues as well as coverage issues for a cell acting as MCG or as SCG. 
In light of above discussion, we believe an information can be included in the RA report to assist the network differentiating between RA reports associated to a random-access procedure performed toward a cell acting as MN or as SN. 

[bookmark: _Toc110514283][bookmark: _Toc110865384][bookmark: _Toc110963462][bookmark: _Toc113897598][bookmark: _Toc118375381][bookmark: _Toc142572399][bookmark: _Toc146797399]Include information in the RA report on whether the random-access procedure was executed towards an MCG cell or an SCG cell.
2.2 SDT Use Cases
In RAN2 #123 meeting, the following decision was agreed-
Addition of an indication in RA report whether RA-SDT procedure is successful or not. Details of the indication and whether it is a single flag or further differentiation of the failure scenarios are needed are FFS.
However, from RAN3 perspective, this agreement alone is not useful for the network since it simply indicates whether RA-SDT procedure was successful or failed. Such an indication will provide observability to the network, however utilizing this to perform any optimization remains unclear.
[bookmark: _Toc146797390]RAN2 agreement to include an indication in RA report indicating success or failure of RA-SDT procedure alone is not sufficient for the network to perform any optimization.
It would be useful for the UE to include SDT information in the RA report for the purpose of revealing how much traffic was required to be signalled as “small data”. In one example, if the amount of traffic needed to be signalled by the UE slightly exceeds the SDT threshold, the UE will transmit such traffic via normal data channels instead of via SDT transfer.
If the NG-RAN knew of how much the SDT threshold has been exceeded at every attempted small data transmission, the NG-RAN cold optimise the SDT threshold and allow for optimal SDT transfer utilisation. For example, the network may slightly increase the SDT threshold to trigger a much higher usage of SDT transfers.
[bookmark: _Toc146797400]RAN3 to send an LS to RAN2 requesting the addition in the RA report of small data traffic volume, when such small data volume exceeds the SDT threshold up to a configured amount.
Conclusion
In the previous sections we made the following observations: 
Observation 1	maxnoofRAReportIndications indicates the number of UEs for which SN or gNB-DU is interested to collect RA reports. The actual number of RA reports can be eight (08) per UE.
Observation 2	Performance of the RA procedure for a cell in the MCG can be significantly different from the performance of RA procedure for the same cell acting as SCG. This is due to the fact that mobility policies for SCGs (e.g. SN addition/modification) can be different from mobility policies for MGS or for single connectivity.
Observation 3	When a RA report is received and analysed by a RAN node, the RAN node is currently not aware whether the RA procedure is performed toward a cell in the MCG or in the SCG. Hence if the same cell operates as MCG or SCG, the performance reported in the RA reports will be inconsistent.
Observation 4	By knowing whether the RA report is associated to a random-access procedure executed toward a cell belonging to SCG or MCG, the network can differentiate the RACH issues as well as coverage issues for a cell acting as MCG or as SCG.
Observation 5	RAN2 agreement to include an indication in RA report indicating success or failure of RA-SDT procedure alone is not sufficient for the network to perform any optimization.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The value of maxnoofRAReportIndications is set at 32 in RACH INDICATION message both for XnAP and F1AP.
Proposal 2	Revise the field name maxnoofRAReportIndications to maxnoofUEsforRAReportIndications in RACH INDICATION message in XnAP and F1AP.
Proposal 3	RAN3 to agree on the TPs in the annex.
Proposal 4	Include information in the RA report on whether the random-access procedure was executed towards an MCG cell or an SCG cell.
Proposal 5	RAN3 to send an LS to RAN2 requesting the addition in the RA report of small data traffic volume, when such small data volume exceeds the SDT threshold up to a configured amount.

Annex1: TP for 38.423 BL CR

9.1.2.x	RACH INDICATION
This message is sent by the S-NG-RAN node to inform the M-NG-RAN node that one or more RA reports are available at the UE.
Direction: S-NG-RAN node  M-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RA Report Indication List
	
	1
	
	
	YES
	reject

	>RA Report Indication List Item
	
	1 .. <maxnoofUEsforRAReportIndications>
	
	
	–
	-

	>>M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	–
	



	Range bound
	Explanation

	maxnoofUEsforRAReportIndications
	Maximum number of UEs from which S-NG-RAN node is interested to collect RA report RA Report indications in the message. Value is FFS32.



[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106][bookmark: _Toc97904462][bookmark: _Toc98868600][bookmark: _Toc105174886][bookmark: _Toc106109723][bookmark: _Toc113825545][bookmark: _Toc120033702][bookmark: _Hlk146281008]9.3.5	Information Element definitions
[bookmark: _Hlk146281043]-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	maxnoofRBsetsPerCell1,
	maxnoofTargetSNsMinusOne,
	maxnoofThresholdsForExcessPacketDelay,
	maxnoofSuccessfulPSCellChangeReports,
[bookmark: _Hlk133929443]	maxnoofUEsforRAReportIndications,
	maxnoofPSCellsinCPAC,
	maxnoofCPACexecutioncond

FROM XnAP-Constants

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- R


[bookmark: _Hlk146280959]RaReportIndicationList ::= SEQUENCE (SIZE(1..maxnoofUEsforRaReportIndications)) OF RaReportIndicationList-Item

RaReportIndicationList-Item ::= SEQUENCE {
	m-NG-RAN-node-UE-XnAP-ID			NG-RANnodeUEXnAPID,
	iE-Extensions						ProtocolExtensionContainer { { RaReportIndication-Item-ExtIEs} }	OPTIONAL,
	...
}

RaReportIndication-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc88654108][bookmark: _Toc97904464][bookmark: _Toc98868602][bookmark: _Toc105174888][bookmark: _Toc106109725][bookmark: _Toc113825547][bookmark: _Toc120033704][bookmark: _Hlk146281358]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************
--
-- Lists
--
-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

maxnoofThresholdsForExcessPacketDelay		INTEGER ::= 255
maxnoofSuccessfulPSCellChangeReports		INTEGER ::= FFS
maxnoofUEsforRAReportIndications					INTEGER ::= FFS32
maxnoofPSCellsinCPAC						INTEGER ::= 8
maxnoofCPACexecutioncond					INTEGER ::= 2

-- **************************************************************
--
-- IEs
--
-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>


id-RaReportIndicationList																			ProtocolIE-ID ::= xxx

END
-- ASN1STOP
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


Annex2: TP for 38.473 BL CR
9.2.1.x1	RACH INDICATION
This message is sent by the gNB-DU to inform the gNB-CU about one or more random access procedures performed at the gNB-DU.
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

	RA Report Indication List
	
	1
	
	
	YES
	reject

	>RA Report Indication List Item
	
	1..<maxnoofUEsforRAReport Indications>
	
	
	-
	-

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	




	Range bound
	Explanation

	maxnoofUEsforRAReportIndications
	Maximum number of UEs from which gNB-DU is interested to collect RA reportRA Report indications in the message. Value is FFS32.




[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc99038966][bookmark: _Toc99731229][bookmark: _Toc105511364][bookmark: _Toc105927896][bookmark: _Toc106110436][bookmark: _Toc113835878]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
[snip]
[snip]
	maxnoofPosSITypes,
	maxnoofMRBs,
	maxNrofBWPs,
	maxnoofUEsforRAReportIndications,
	maxnoofSuccessfulPSCellChangeReports



[snip]

[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232][bookmark: _Toc97911144][bookmark: _Toc99038968][bookmark: _Toc99731231][bookmark: _Toc105511366][bookmark: _Toc105927898][bookmark: _Toc106110438][bookmark: _Toc113835880]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************


[snip]


maxnoofMRBsforUE						INTEGER ::= 64
maxnoofMBSSessionsofUE					INTEGER ::= 256
maxnoofSLdestinations					INTEGER ::= 32
maxnoofNSAGs							INTEGER ::= 256
maxnoofSDTBearers						INTEGER ::= 72
maxnoofServingCellMOs					INTEGER ::= 16
maxNrofBWPs								INTEGER ::= 8
maxnoofPosSITypes						INTEGER ::= 32
maxnoofUEsforRAReportIndications				INTEGER ::= 256 32 –- value is FFS
maxnoofSuccessfulPSCellChangeReports	INTEGER ::= 64  –- value is FFS


[snip]

