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In the offline discussion #852 [1] after RAN2#114-e, the options of UE RACH report for SN has been discussed again and majority of companies support the option1:
· Option 1: UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to the SN;
· Option 2: SN requests SgNB RACH report, and then UE reports the SN RACH report to the SN, directly via SRB3 or via SRB1;
But some companies still have some new concerns about the scenarios, about whether one UE variable could include both MN and SN RACH information, and think the MN might not be aware of the SN RA report existence for option 1, and some other companies doubt whether a new message is needed for option 2
In this contribution we intend to provide some understanding on the new concerns, and then give the content and the Uu impact about this option 1 which we preferred. And we also draft a reply LS based on option 1 in the Annex section in the end of this contribution.
Discussion
Analysis on the New Concerns of Option 1 and 2
It is listed in Email discussion #852 [1] that the main concerns as the following:
	1) All nodes (MN and SN) may not support fetching of the MHI, hence option 2 can give the possibility to directly fetch the SN report, in case the PCell does not support MHI fetching.
2) Specification impact has not been evaluated so far in the discussions we have had. For option1, one needs to make multiple changes to both NR and LTE RRC specification and include new octet string based report retrieval which is unnecessarily complex.


For above concerns we gave more analyses that:
For concern 1: The node receiving RA Report from UE needs to forward the RA info to the right node. Therefore for NR RACH Report, the NG-RAN node which received the RA information from UE should support the fetching function. And for option 2 where SN directly receives the RA report, it is possible that the SN is a lower version NG-RAN node or it is even a non-standalone node (NSA scenario), and the RA information cannot be transferred from the SN.
For concern 2: Option 1 only impacts EN-DC scenario and current 38.331 text and ASN.1 cover the NR-DC scenario, while option 2 impact both EN-DC and NR-DC scenarios. For option 2, if SgNB directly retrieves RACH information, the network needs to firstly determine whether the SgNB related RACH information exists, which may also require some work. The mechanism that the current MN or SN forward the SN RACH report to the SN for which the RACH procedure actually occurred is anyway needed, no matter whether Option 1 or 2 is used. 
Most companies agree with the analysis on Option 1 and 2 [1], but some new concerns are raised by companies. Here we provide the analysis for all the new concerns:
For option 1:
· New concern 1.1: in Rel-16 we have not taken any decision that the UE shall store the SN related RA reports in the same UE variable as the MN related RA reports. And MN might want to fetch only MN related RA reports and not both MN+SN related RA reports.
For new concern 1.1, as we comment in [2], 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. 
So here for clarification, we could confirm the UE variable of RACH report to include both the MN and SN RACH report information.
Observation 1: The role of MN or SN cannot have impact on the NW node RACH optimization.
Proposal 1: Based on the current R16 specification, confirm that the UE variable of ra-ReportList-r16 could include both the MN and SN RACH report information.
· New concern 1.2: Octet string based fetching procedures are needed in both LTE (for EN-DC) and NR (for NE-DC) specifications, and the specification changes required are larger.
For new concern 1.2, in RAN3 LS [3], RAN3 only asks RAN2 to consider UE RACH report for SgNBs,  therefore the scenarios only include EN-DC and NR-DC, no NE-DC scenario should be considered since the enhancement does not include (NG)-eNB.  Since the NR-DC could use existing parameters, only the (NG)EN-DC scenario needs to be enhanced with Octet string based fetching procedures.
Observation 2: The RAN3 LS only aimed at the RA report enhancement of SgNB, which only includes the scenarios of (NG)EN-DC and NR-DC.
Proposal 2: Only the (NG)EN-DC scenario needs to be enhanced with Octet string based fetching procedure.
· New concern 1.3: SgNB may need to aware of the existence of RA report while MN of EN-DC might not be aware of the SN RA report existence, or there might be an additional request-response procedure between the MN and SN wherein the SN needs to request the MN for the RA reports and then MN fetches the corresponding SN related RA report containers
For new concern 1.3, we do not think “SN needs to request the MN for the RA reports” is a necessary step. The NW could request UE to report the RA information when the NW node is not busy, and the RA report received from UE includes at most 8 entries which may relate to the RA information UE recorded in multiple history NW nodes. Most of the entries should be forwarded to the right nodes and cannot be used for the optimization of current SN. 
Therefore reuse the current RA report to the MN to include the SN RA information as much as possible is the simplest way of such enhancement. If retrieval by the SN is necessary, it is reasonable that the NW node which has the requirement of RACH optimization to request the UE report. But as mentioned in the RAN3 reply LS [4], the UE context will not be maintained if the UE leave the cell, therefore the NW node which has the requirement of RACH optimization cannot find the UEs which have performed a RA in previous and then performs the retrieval. A forward procedure to every previous SN or MN in which UE performed RA is better and should be used rather than a SN fetch/retrieve procedure. In a while if the SN node is in question, the forwarded information can be discarded, and it can receive the information when recovering from question. 
Observation 3: For RACH optimization of NW node, a forward procedure between NW nodes is better and should be used rather than a SN fetch/retrieve procedure.
Proposal 3: No SN request RA report procedure is needed, either in Uu interface or in Xn/NG interface.
For option 2:
· New concern 2.1: New message as UEInformationResponseSCG may not be required. Current UEInformationRequest works fine and could be carried on SRB1 or SRB3.
For new concern 2.1, new message may not need if option 2 is adopted, and the current UEInformationRequest/Response in either DL/ULInformationTransferMRDC SRB1 with or in SRB3 is enough.
· New concern 2.2: If the UE is currently configured with DC, then the UE has performed at least one RA towards the SN and thus the UE has RA reports.
· For new concern 2.2, if SgNB directly retrieves RACH information, the network needs to firstly check whether the SgNB related RACH information exists. SN addition or for SN change could be RACH-less if all resources of the SN is not used, e.g. SN terminated MN bearers. Therefore if there is no existed RACH information of SN, for option 2 the SN cannot directly request the UE to report the SN related RACH information. Maybe 1 bit available indicator needs to be introduced if this option is selected.
Observation 4: For option 2, if SgNB directly retrieves RACH information, the network needs to firstly judge whether the SgNB related RACH information exists, e.g. by receiving available indicator. 
In all, consider using a simplest and uniform procedure and has less impact on the specifications, we still prefer option 1 which only impacts (NG)EN-DC case in Uu.
Proposal 4: UE sends both the MN and SN RACH report(s) info to current MN, based on MN’s request (option 1).
After the MN received the RA information from UE, it could forward them to the right nodes based on the cell Ids, no matter the node is a previous MN or a previous SN of the UE.
Proposal 5: MN distinguishes the cell/node and then sends the SN related RACH report information to the SgNB(s).
Detailed Content and the Uu Change on Option1
It is RAN3 requirement [3] that the SgNB RACH report could be enhanced, 2 DC scenarios maybe included. If option 1 of “UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to the SN” could be agreed, based on this option, the changes for NR (i.e. NR-DC) and for LTE (i.e. EN-DC) are different [2]:
· For NR-DC case, current rapurpose already supported SN related RACH report, so there is no specification impact;
· For (NG)EN-DC case, the LTE RACH Report may need to include a NR container about SgNB UE RACH Report content.
In the section below, we will discuss the detailed procedure and the possible additional parameters needed for different DC scenarios.
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RAN2 has almost not discussed and achieved any agreement about the RACH related enhancement about SN before. But even if the SN RACH information is not discussed, some of the purposes in the current raPurpose-r16 are naturally supported for SN [5]:
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 and requestForOtherSI which are used for RRC connection setup/resume and for on-demand SI request, other purposes which could be utilized by SN RACH include:
· beamFailureRecovery;
· reconfigurationWithSync;
· ulUnSynchronized;
· schedulingRequestFailure;
· noPUCCHResourceAvailable.
These five purposes include every possibility about the random access purposes in SN. Together will 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 5: 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 6: Confirm the current RACH Report procedure also supports reporting the RACH information about SgNB in NR-DC case, which include the SgNB related RACH purposes of:
· beamFailureRecovery;
· reconfigurationWithSync;
· ulUnSynchronized;
· schedulingRequestFailure;
· noPUCCHResourceAvailable.
For EN-DC Case
For EN-DC case, current RACH Report in TS36.331 [6] 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 (NG)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 (NG)EN-DC case.
Store of PSCell RA Information
Although current NR specs allows inclusion of SgNB RA report, however whether UE shall store PSCell RA report have actually never been discussed in RAN2, therefore it would be nice to confirm companies’ understanding on this topic first. 
Reply LS to RAN3
The RACH report information includes many entries about the RACH related information which may related to many SN node at the time the SN node has connection with the UE. Since the inter-node message of CG-ConfigInfo is only used by the MN to transfer the information to the current SN, it may not be appropriate to use the CG-ConfigInfo to transfer the SN RACH information to the old and correct SN. NGAP/XnAP may be used to transfer such information to the correct node (used as SN before).
Proposal 9: Reply the RAN3 LS to inform RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
A draft LS reply can be found in the Annex.
UE Capability of Reporting SN RACH Information
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 SN RACH Report enhancement.
Proposal 10: Neither additional capability bit nor optional feature is needed for SgNB RACH Report enhancement for NR-DC case.
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 11: Additional capability may be needed for NR RACH Report enhancement in LTE for EN-DC case.
Conclusion
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For analysis on the new concerns about the 2 options:
Observation 1: The role of MN or SN cannot have impact on the NW node RACH optimization.
Proposal 1: Based on the current R16 specification, confirm that the UE variable of ra-ReportList-r16 could include both the MN and SN RACH report information.
Observation 2: The RAN3 LS only aimed at the RA report enhancement of SgNB, which only includes the scenarios of (NG)EN-DC and NR-DC.
Proposal 2: Only the (NG)EN-DC scenario needs to be enhanced with Octet string based fetching procedure.
Observation 3: For RACH optimization of NW node, a forward procedure between NW nodes is better and should be used rather than a SN fetch/retrieve procedure.
Proposal 3: No SN request RA report procedure is needed, either in Uu interface or in Xn/NG interface.
Observation 4: For option 2, if SgNB directly retrieves RACH information, the network needs to firstly judge whether the SgNB related RACH information exists, e.g. by receiving available indicator. 
Proposal 4: UE sends both the MN and SN RACH report(s) info to current MN, based on MN’s request (option 1).
Proposal 5: MN distinguishes the cell/node and then sends the SN related RACH report information to the SgNB(s).
For detailed content use and signaling change:
Observation 5: Reporting SN related RACH successful information could already be supported in Uu-interface for NR-DC case.
Proposal 6: Confirm the current RACH Report procedure also supports reporting the RACH information about SgNB in NR-DC case, which include the SgNB related RACH purposes of:
· beamFailureRecovery;
· reconfigurationWithSync;
· ulUnSynchronized;
· schedulingRequestFailure;
· noPUCCHResourceAvailable.
Proposal 7: Includes NR container in LTE RACH Report to enhance the SgNB UE RACH Report for (NG)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 (NG)EN-DC case.
Proposal 9: Reply the RAN3 LS to inform RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
A draft LS reply can be found in the Annex.
Proposal 10: Neither additional capability bit nor optional feature is needed for SgNB RACH Report enhancement for NR-DC case.
Proposal 11: Additional capability may be needed for NR RACH Report enhancement in LTE for EN-DC case.
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1. Overall Description:
RAN2 thanks RAN3 for the LS on UE RACH report for SgNBs.
As requested by RAN3, RAN2 has investigated the possibility of reporting SgNB related RACH report information, for (NG)EN-DC case and for NR-DC case, respectively:
For (NG)EN-DC case:
RAN2 will include a NR container and the cell ID in LTE RACH Report to enhance the SgNB UE RACH Report.
For NR-DC case:
RAN2 confirms that current Uu-interface could already support reporting the RACH report information for both MN and SN. The RACH purposes applied for SN include:
· beamFailureRecovery;
· reconfigurationWithSync;
· ulUnSynchronized;
· schedulingRequestFailure;
· noPUCCHResourceAvailable.
MN could distinguish the cell/node by using the cell ID information in the RACH report and then sends the SN related RACH report information to the SgNB(s).
Since not all the reported entries of SN RACH information are related to the current SN of the UE, inter-node message is not appropriate to carry the SN related RACH report information. Therefore RAN3 could consider RAN3 specific solution to transmit such information, if needed.

2. Actions:
RAN2 kindly asks RAN3 to take the above information into account.

3. Date of Next TSG-RAN2 Meetings:
TSG-RAN2 Meeting #116-e	‎1st – 12th Nov. 2021‎	E-meeting

