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1. Introduction

RAN2 has sent an LS to RAN3 in [1], where the following is stated.

RAN2 has the following agreement:

· UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.

Based on this agreement, UE could report the recorded SgNB related RACH information to the ‎current MN node, for (NG)EN-DC case and for NR-DC case, respectively. And the node ‎which received the information could send the SN related RACH report information to the ‎SgNB(s).‎ RAN2 is working on detailed signalling to support such a report.

From the above LS it can be deduced that a RA Report related to a RACH procedure carried out in an SN will always be reported by the UE to the MN. The MN then has the task of forwarding the RA Report to the SN via X2/Xn.

The agreements from RAN2 are valid for EN-DC and NE-DC in NG-RAN and for EN-DC in E-UTRAN.

In this paper, we discuss the potential solution to deliver RACH reports logged for RA procedures performed over SN related cells in a DC scenario. The discussion is twofold. First, we discuss the signalling required between MN and SN and then we discuss the required signalling between a gNB-DU and a gNB-CU.
2. Discussion on RACH report indication from SN to the MN
As part of the RRC specification RAN2 has standardized how a UE can create a RACH report and signal it to the RAN. 

In NR, the UE maintains a list which includes information for up to 8 RACH reports that can be performed on different cells e.g. multiple cells in mobility scenarios, or DC scenarios. 
In general, each RACH report includes the following information
· Cell identifier, including global cell identity and or physical cell identity and frequency ARFCN.
· Random access purpose

· Frequency information in which RACH procedure is performed

· Detailed information on each RACH attempt, including the selected beam, whether contention is detected or not and whether radio link quality was above or below beam suitability threshold 
Among them, cell identifier is used to identify the cell in which the RACH procedure is performed. Hence, when the network node fetches the RACH report list it can filter the RACH reports belonging to the other RAN nodes and forward the RACH report to the other RAN nodes via Xn: Access and Mobility Indication signal that is specified as part of Rel. 16 TS 38.423.
Observation 1 In NR, each RA report includes the cell ID of the cell in which the RA procedure is performed.

Observation 2 In NR, the cell ID can be used by the RAN node receiving the RA reports to filter the RA reports and send them to the RAN nodes toward which the RA procedure is performed. 

Observation 3 As part of Rel. 16, the Xn: Access and Mobility Indication is standardised to transfer the RACH reports between RAN nodes.

DC related RACH reports and existing issue
In a DC scenario, the UE would be allowed to perform RACH over both MCG and SCG, and collected RACH reports will be logged in a single RACH report list. Concerning DC related RA reports, RAN2 liaised RAN3 informing the following agreement [1]:

However, in a DC scenario the lack of observability at the MN of the SN related RACH report may lead to an issue.
When NR is a secondary leg the UE may perform 8 consecutive RACH procedures over the SCG and store the up to 8 RA Reports together. However, the MN would not be aware of the performed RACHs while SN is aware. This may lead to loss of RA Reports due to overwriting, in case the UE performs more RACH accesses. Hence, signalling is required from SN to MN to indicate the availability of a SN related RACH report performed by a specific UE.
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Figure 1.  signalling solution for fetching RACH reports pertinent to the SN.

Such signalling from SN to the MN can include a list of XnAP UE ID of the UEs who have the RACH report associated to the SN. Having this indication, MN can use the RRC UE Information Request/Response procedure to fetch the RACH report and forward the RACH report related to the SN via already standardized solution i.e., Xn: Access and Mobility Indication. The signalling solution required for fetching SN related RACH reports is shown in Figure 1.
Observation 4 If SN indicates the availability of the RACH reports to the MN, MN can fetch the RACH report and transfer it to the SN via Access and Mobility Indication procedure.
Note that, as shown in the Figure 2 the Access and Mobility Indication is currently a non-UE associated signalling.

Proposal 1 RAN3 to agree that SN indicates the availability of RACH report for a set of UEs specified by their XnAP/X2AP UE IDs.
	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

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


Figure 2. Access and Mobility Indication signal as part of XnAP TS 38.423.
Since the SN requests the RACH reports for specific UEs with specific UE XnAP ID, it can be seen as a good enhancement if MN could transfer to the SN the RACH reports with the associated UE XnAP ID. This would allow the SN to understand to which UE the RACH report is associated, which would turn to be useful for cases where the UE context at SN is still available. Hence, we propose to add the UE Xn Ap ID to the RACH reports signalled via the Xn: Access and Mobility Indication procedure. 
Proposal 2 RAN3 to enhance the Access and Mobility Indication procedure with NG-RAN node UE XnAP ID to enable delivering the RACH reports for specific UEs identified by SN.
Finally, we would like to anticipate a possible concern about the proposed solution. It may look very cumbersome from a signalling point of view if the SN would notify the MN for every RACH access performed over SN. However, we think that such issue can be avoided by a smart implementation of the SN, where the RACH optimization function can decide when and for how many RACH reports it should be sent a notification to the MN. In fact, it would not be mandated for the SN to signal the availability of RACH reports to the MN, but it can be decided based on the RACH performance as part of RACH optimization function. Namely, there might be cases where a notification towards the MN may not be generated at all.
Consideration:
SN can indicate the availability of RACH report to MN only if it needs more RACH reports to analyse the system’s performance and only when enough RACH Reports are available at the UE. Hence the solution proposed should not lead to signalling overloads.
In light of the agreements in RAN2 denoted in the LS [1], we draw the attention in RAN3 that the Access and Mobility Indication signal that is specified in the XnAP specification to transfer the RACH reports among RAN nodes is required to be mirrored to the X2AP TS 36.423. This enables delivery from an eNB to an en-gNB of the RACH reports pertaining to the en-gNB. Therefore, we propose the following.

Proposal 3 RAN3 agrees to mirror the XnAP Access and Mobility Indication procedure to the X2AP interface specification to transfer RACH Reports from eNB to en-gNB in EN-DC scenarios.
TPs mirroring the solution are provided in R3-215219 and R3-215221 for LET X2 and NR Xn interfaces, respectively.
Signalling required from the gNB-DU to the gNB-CU

As part of 3GPP RAN WG2 agreements on RACH report it has been agreed to collect the RACH report for every RACH procedure and up to 8 reports can be logged in a list of RACH reports. This has been captured in the TDoc R2-2003872. Looking at the RACH-Report-16 content, RACH report can be triggered and logged for various purposes, shown below:

[image: image2.emf]     raPurpose - r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigura tionWithSync, ulUnSynchronized,                                                        schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,                                                        requestForOtherSI, spare8, spare7, spare6 , spare5, spare4, spare3, spare2, spare1},  


Figure 3: RACH purposes as part of RACH-Report-16, indicating the actual triggering of RACH procedure.

Among all different purposes there are some cases where the gNB-CU is aware of the performed RACH and logged RACH report while there are some other cases in which only the gNB-DU is aware of the performed RACH procedure. A list of RACH purposes for which RACH is triggered in a way not visible to the CU is given in the following:

· beamFailureRecovery

· ulUnSynchronized

· noPUCCHResourceAvailable

· requestForOtherSI

· sCellAdditionTAAdjestment

In our understanding, it is beneficial that gNB-DU indicates to the gNB-CU the occurrence of a RACH procedure when the performed RACH procedure is not visible to the gNB-CU. The benefits may be twofold. 

It has been agreed in RAN WG2 that there will be no availability indicator for RACH reports. The reasoning behind it being that a UE in connected mode will always have a RACH report available. However, once the network fetches the RACH report and if RACH is performed for any of the purposes above, such RACH report availability will not be visible to the gNB-CU. There might be no RACH report or there might be up to 8 RACH reports not visible to the CU. Hence such indication from gNB-DU to gNB-CU can makes such RACH reports visible to the CU.

In light of the discussion above, where an SN signals an MN to indicate the availability of SN-related RA Reports at the UE, it is appropriate that the SN is aware of all RACH instances, i.e. the SN would be aware of all RA Reports available at the UE. 

By allowing an indication of the availability of RACH report from SN gNB-DU to SN gNB-CU, the SN gNB-CU can appropriately indicate to the MN when a RACH Report is available at the UE. This allows the MN to fetvch the report from the UE.  
Hence, we purpose that gNB-DU indicates to gNB-CU the availability of RACH reports when the occurrence of the RACH procedure is not known to the gNB-CU.

Proposal 4 It is proposed that gNB-DU indicates to the gNB-CU the occurrence of RACH for cases when the RACH procedure is not known to the gNB-CU.
We have provided a TP for F1 in R3-215220, covering a UE associated signal to indicate the RACH report availability from gNB-DU to gNB-CU, when the RACH procedure is not visible to the gNB-CU.
Conclusion

In this paper the problem of RACH configuration conflict detection and resolution has been discussed and a solution has been identified. The paper provided the following Conclusions and Observations:

Observation 5 In NR each RA report includes the cell ID of the cell in which the RA procedure is performed.

Observation 6 In NR, the cell ID can be used by the RAN node receiving the RA reports to filter the RA reports and send them to the RAN nodes toward which the RA procedure is performed. 

Observation 7 As part of Rel. 16, the Xn: Access and Mobility Indication is standardised to transfer the RACH reports between RAN nodes.
Observation 8 If SN indicates the availability of the RACH reports to the MN, MN can fetch the RACH report and transfer it to the SN via Access and Mobility Indication procedure.

Consideration:
SN can indicate the availability of RACH report to MN only if it needs more RACH reports to analyse the system’s performance and only when enough RACH Reports are available at the UE. Hence the solution proposed should not lead to signalling overloads.
On the basis of the Observations above the following is proposed
Proposal 5 RAN3 to agree that SN indicates the availability of RACH report for a list of UEs specified by their XnAP UE IDs.
Proposal 6 RAN3 to enhance the Access and Mobility Indication procedure with NG-RAN node UE XnAP ID to enable delivering the RACH reports for specific UEs identified by SN.
Proposal 7 RAN3 agrees to mirror the XnAP Access and Mobility Indication procedure to the X2AP interface specification to transfer RACH Reports from eNB to en-gNB in EN-DC scenarios
Proposal 8 It is proposed that gNB-DU indicates to the gNB-CU the occurrence of RACH for cases when the RACH procedure is not known to the gNB-CU.
TPs mirroring the proposals above have been provided in R3-215219, R3-215220, R3-215221
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