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Introduction
In the R18 SON/MDT enhancements [1], the following objective is about SON/MDT enhancements for some features. This paper is mainly to discuss scenarios, problems and possible solutions.
- Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PScell change report
· Successful Handover Report (e.g. inter-RAT)
· NPN 
· RACH report
· fast MCG recovery
· NR-U (MRO and UL MLB)

Discussion
RACH report
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)

Whereas 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

RACH Report Retrieval
RACH retrieval between network and UE
In Rel-16/Rel-17, network could request and retrieve RACH report from UE via the UEInformationRequest/Response procedure. In LTE, when the feature RACH report was introduced, there is no availability indicator from the UE because the random access is known by the eNB. In NR, when the CU-UP split structure was introduced, DU knows the random access but CU does not, so CU may blindly request the RACH report from the UE. In this case, it may lead to inefficient signallings.
In order to solve the issue, one straightforward way is to introduce an availability indicator of RACH reports, and there is limited RAN2 impact.
Proposal 1: It is proposed RAN2 to discuss the availability indicator of RACH reports.

RACH forwarding from MN to SN
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. So at the end, consensus is reached that 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.

If SN RACH reports are to be supported in (NG)EN-DC and NE-DC, the report forwarding between MN and SN may need some investigations in RAN3.
In (NG)EN-DC, the LTE MN can not decode the received NR SN RACH report. Similarly, in NE-DC, the NR MN can not decode the received LTE SN RACH report. As a result, the MN may not correctly forward the SN RACH report to the SN. One solution to solve the issue is that the UE can include the PSCell identity for the SN RACH report, and then the MN will know which cell should get the RACH report.
Proposal 2:	It is proposed RAN2 to agree that for the PSCell identity of stored SN RA report, encoded in NR format for (NG)EN-DC and in LTE format for NE-DC and put outside SN RA report container.

RACH report enhancement for RACH partition
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. 


Fig. 1: Common RA resource selection in Rel-17 NR
An illustration of the Rel-17 RA resource selection is shown in Figure 1. When a given feature (except CovEnh, which is mutually exclusive with 2-step RA) 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. Briefly stated is that UE selects the RA resource 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 available 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 Figure 2: 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.
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Fig. 2: 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. 

Proposal 3:	It is proposed RAN2 to add the following content to RA-InformationCommon in the granularity of RACH procedure in the RACH report enhancement in terms of feature/feature combination:
· Feature priorities configured by network
· a feature or feature combination triggering/initiating the random access procedure
· a feature or feature combination applicable to the RACH procedure, which is initiated with selected RA resource
As stated in proposal 3, the information for RACH feature or feature combination added in RA-InformationCommon is in the granularity of RACH procedure. So the enhanced RA-InformationCommon shall also apply to other SON reports, i.e., RLF and SHR report.
Proposal 4:	In addition to enhance RA report, the corresponding enhanced RA-InformationCommon could possibly also apply to RLF and SHR.

Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous SON and MDT enhancements, and we have the following proposals:
Proposal 1: It is proposed RAN2 to discuss the availability indicator of RACH reports.
[bookmark: _GoBack]Proposal 2:	It is proposed RAN2 to agree that for the PSCell identity of stored SN RA report, encoded in NR format for (NG)EN-DC and in LTE format for NE-DC and put outside SN RA report container.
Proposal 3:	It is proposed RAN2 to add the following content to RA-InformationCommon in the granularity of RACH procedure in the RACH report enhancement in terms of feature/feature combination:
· Feature priorities configured by network
· a feature or feature combination triggering/initiating the random access procedure
· a feature or feature combination applicable to the RACH procedure, which is initiated with selected RA resource
Proposal 4:	In addition to enhance RA report, the corresponding enhanced RA-InformationCommon could possibly also apply to RLF and SHR.
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