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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
During last meetings, the SN RACH report issue only has one explicit agreement that [1]:
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.
After last RAN2#116-e meeting, most of the issues have been reflected in the running CR. But since it is agreed that the UE report the SN RACH report to the MN, the current signalling and text procedure could be reused for SN RACH report. In Email discussion#887.5 [2] after RAN2#116-e meeting, some companies gave the potential issues:
	[bookmark: _Toc90578230]Proposal 18       RAN2 to discuss whether there is any issue for the following topics related to the RA report, and whether those should be addressed in the next revision of running CR:
a. [bookmark: _Toc90578231]Whether it is mandatory for the UE to log SN RACH report 
b. [bookmark: _Toc90578232]Whether the TS 36.331 modifications are introduced to handle the scenario of LTE MN fetching the list of NR RA reports.


[bookmark: OLE_LINK21][bookmark: OLE_LINK22]In this contribution we intend to provide our opinions on the open issues and the specification impact about this solution.
Discussion
TS38.331 modification
Based on the agreement that “UE reports the SN RACH report to the MN”, for NR specification of TS38.331, the current signalling and text procedure could be reused without any enhancement as we mentioned in [3]. Since there is no explicit agreement on the signalling change impact, we need to confirm it first. And then the open issue about whether it is mandatory for the UE to log SN RACH report is discussed in the following.
Signalling Change
For the signalling change aspect, RAN2 has almost not discussed and achieved any agreement about the RACH related enhancement about SN before, and the entries of current RA-ReportList-r16 will only be added if RA in MN occurs. But even if the SN RACH information is not discussed, some of the purposes in the current raPurpose-r16 are naturally supported for SN:
RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}
Except the purposes of accessRelated, requestForOtherSI and the possible msg3RequestForOtherSI-r17 which are used for RRC connection setup/resume/re-establishment and for on-demand SI request, other purposes all could be utilized by the SN RACH report. Together with the cell ID already existed in the RA-Report-r16, the network could distinguish whether the reported RACH information is about MN or about SN, so the enhancement about reporting SN related RACH information could be achieved easily and there seems no other parameter needed to be reported to the network in Uu-interface for the successful RACH case. 
Observation 1: Reporting SN related RACH successful information could already be supported in Uu-interface for NR-DC case.
After MN receives the RACH Report from UE, the SN related RACH information could be identified from the cell ID information and then sends from the MN to the correct SN.
Proposal 1: Confirm the signaling and the text procedure of current RACH Report could be directly reused for the SN RACH report in TS38.331.
UE Capability and Variable
An open issue is raised about whether it is mandatory for the UE to log SN RACH report. 
As we comment in [4], in the field description of raPropose, more than one raPropose value could be set if the RA is occurred in a SpCell which refer to MN or SN. From network point of view, the optimization based on RACH report is performed per node, no matter the network’s role is MN or SN. It is, the role of network node cannot be used as a valid parameter to optimise the RA procedure of a NW node. Therefore a uniformed procedure could be simply used to report the RA report of both MN and SN to one NW node, i.e. in the MN side, and then the MN could forward the RA information to the right node for optimization respectively, no matter it is a MN node in previous, or a SN node in previous.
Observation 2: The role of MN or SN has no impact on the NW node RACH optimization.
From the analysis above, it can be concluded that for the purpose of NW node RACH optimization, there is no need to distinguish whether it is a MN node or a SN node when the UE performing RACH. Therefore it is also proposed that it is mandatory for the UE to log SN RACH report, together with the MN RACH report.
Proposal 2: It is mandatory for the UE to log SN RACH report, together with the MN RACH report.
Then based on the proposal above, 2 sub-issues can also be discussed for the detail of specification impact:
· For UE variable: Whether the UE shall store the SN related RA reports in the same UE variable as the MN related RA reports;
· For UE capability: Whether the UE capability of supporting SN RACH report is needed.
UE Variable
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]From the analysis and proposal above, we could confirm the UE variable of RACH report to include both the MN and SN RACH report information, and the value of maxRAReport-r16 to store the RACH information can still be 8 without any extension.
Proposal 3: Confirm the UE variable of ra-ReportList-r16 could include both the MN and SN RACH report information without maxRAReport-r16 extension.
UE capability
For NR-DC case, since current the UE only records the RACH Report of the MN, whether the SN related RACH information could be recorded and whether such UE capability is needed by the UE could be discussed. 
There is already a capability bit for RACH-Report defined for NR:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rach-Report-r16
Indicates whether the UE supports delivery of rachReport upon request from the network.
	UE
	No
	No
	No


This bit is not used to limit the RACH record for random access to the MN or to the SN, but only to indicate whether the RACH Report delivery to the network is support. From this point of view, it also could cover the report of SN related RACH record. Therefore we consider neither additional capability bit nor optional feature is needed for this SgNB RACH Report enhancement.
Proposal 4: Neither additional capability bit nor optional feature is needed for SgNB RACH Report for NR-DC case.
The RACH report is generally described in TS38.300, and has no description in TS37.320. And in TS38.331, nothing will be changed for the SN RACH report enhancement, so it is proposed to at least add a note to clarify that the RACH report from R17 could include the SN related RACH information.
Proposal 5: Since nothing is changed in the specification, add a note in TS 38.331 to clarify the RACH report could also include the SN related RACH information since Rel-17.
TS36.331 modification
It is also FFS that whether the TS 36.331 modifications are introduced to handle the scenario of LTE MN fetching the list of NR RA reports.
In RAN3 LS [5], RAN3 only asks RAN2 to consider UE RACH report for SgNBs, therefore the scenarios should include both EN-DC and NR-DC. Then, it is still agreed by RAN3 to introduce the X2AP change for EN-DC case for the SgNB RA report issue [6]:
	Introduce the Access and Mobility Indication procedure to X2AP to transfer RACH Reports from eNB to en-gNB in EN-DC case.


Since the NR-DC could use existing parameters, only the EN-DC scenario needs to be enhanced with container based fetching procedures.
Observation 3: The RAN3 LS aimed at the RA report enhancement of SgNB, which also includes both the scenarios of EN-DC.
Proposal 6: TS 36.331 should also be modified to reflect the SgNB RACH report in EN-DC case.
For the detailed changes about TS36.331, we also provide the analysis from 3 aspects of signaling change, variable change and UE capability.
Signalling change
For EN-DC case, current RACH Report in TS36.331 only supports simple parameters report such as the number of preambles and whether the contention is detected (For normal UE). 
RACH-Report-r16 ::=					SEQUENCE {
	numberOfPreamblesSent-r16			NumberOfPreamblesSent-r11,
	contentionDetected-r16				BOOLEAN
}

RACH-Report-v1610 ::=	SEQUENCE {
	initialCEL-r16 					INTEGER (0..3),
	edt-Fallback-r16					BOOLEAN
}
To support the SgNB RACH information and report to the MN, the UE should include the NR SgNB RACH information in LTE specification, the format could be NR container. Two detailed options could be considered:
· MN(LTE) could be enhanced to decode the NR container to get the target cell ID, and then send the RACH information to the correct SgNB;
· UE send the cell ID in LTE format together with the NR container to the MN. The MN does not need to decode the NR container, and send the container to the correct SgNB based on the cell ID. This option needs UE to report multiple containers for different SgNBs/cells respectively.
Compare with the 2 options, it is simply to use option2 to assist the MN sending the NR container to the correct (former) SN node which does not need the updated MN to decode the NR container.
Proposal 7: Includes NR container in LTE RACH Report to enhance the SgNB UE RACH Report for EN-DC case.
Proposal 8: Includes cell ID in LTE format together with the NR container to assist the network forwarding the SgNB RACH report content for EN-DC case.
UE Variable
Since in LTE, the RA report is almost an immediate report after UE has connected to a cell, the is no variable about RA report. Therefore to support the SgNB RA report mechanism, an additional Variable should be introduced into TS36.331.
Proposal 9: A new UE variable about SgNB RACH report information should be introduced in TS36.331.
UE capability
For EN-DC case, the similar UE capability exists for LTE only. If the NR container should be introduced, additional UE capability may be needed to identify whether the inter-RAT record and report could be supported in the RACH Report of LTE format.
Proposal 10: Additional capability may be needed for NR RACH Report enhancement in LTE for EN-DC case.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we propose:
For TS38.331 modification
Observation 1: Reporting SN related RACH successful information could already be supported in Uu-interface for NR-DC case.
Proposal 1: Confirm the signaling and the text procedure of current RACH Report could be directly reused for the SN RACH report in TS38.331.
Observation 2: The role of MN or SN has no impact on the NW node RACH optimization.
Proposal 2: It is mandatory for the UE to log SN RACH report, together with the MN RACH report.
Proposal 3: Confirm the UE variable of ra-ReportList-r16 could include both the MN and SN RACH report information without maxRAReport-r16 extension.
Proposal 4: Neither additional capability bit nor optional feature is needed for SgNB RACH Report for NR-DC case.
Proposal 5: Since nothing is changed in the specification, add a note in TS 38.331 to clarify the RACH report could also include the SN related RACH information since Rel-17.
For TS36.331 modification
Observation 3: The RAN3 LS aimed at the RA report enhancement of SgNB, which also includes both the scenarios of EN-DC.
Proposal 6: TS 36.331 should also be modified to reflect the SgNB RACH report in EN-DC case.
Proposal 7: Includes NR container in LTE RACH Report to enhance the SgNB UE RACH Report for EN-DC case.
Proposal 8: Includes cell ID in LTE format together with the NR container to assist the network forwarding the SgNB RACH report content for EN-DC case.
Proposal 9: A new UE variable about SgNB RACH report information should be introduced in TS36.331.
Proposal 10: Additional capability may be needed for NR RACH Report enhancement in LTE for EN-DC case.
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