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Introduction
In LTE several SON functions were studied and captured as part of the specification. The ones standardized in LTE include automatic neighbour relation establishment, minimization of drive test, mobility robustness based solutions including RLF and handover reporting mechanisms etc. NR ANR support was added in Rel. 15. In this contribution, we discuss the relevance of some of these additional SON functions for NR.    
[bookmark: _Ref178064866]Discussion
MDT in NR
[bookmark: _Toc502931795][bookmark: _Toc502953338]Minimization of drive test was introduced in rel-10 LTE to collect the drive test related information from the UEs itself. This reduces the need for the operators to use the drive test to understand the coverage aspects of the deployment. The standardized solution for the MDT in LTE includes MDT related configuration and logging in RRC CONNECTED mode and the in the IDLE mode. The network nodes can exchange the MDT related configuration to a UE at the handover instances so that the target node is aware of the trace related information. It is reasonable to assume that MDT related logging will be extended to NR as well for the RRC connected and RRC idle modes. 
[bookmark: _Toc525748029][bookmark: _Toc525805521][bookmark: _Toc525840078][bookmark: _Toc525880674][bookmark: _Toc525893749][bookmark: _Toc525894029][bookmark: _Toc525942718]Support MDT logging and inter-node MDT information/configuration exchange in RRC CONNECTED and RRC IDLE mode in NR.
In NR, in addition to RRC connected and idle modes, there is RRC inactive state and it is reasonable to extend the MDT related logging in the inactive state as well. However, this should be handled in RAN2 and from RAN3 point of view, there is no difference to the MDT procedure.
[bookmark: _Toc525748030][bookmark: _Toc525805522][bookmark: _Toc525840079]It is reasonable to extend the MDT related logging in inactive state of NR, however this is handled in RAN2 and there is no impact on RAN3.
The MDT configuration was added to the Trace Activation message in LTE. The same principle can be taken as the baseline in NR as well but we can also have a different structure for the inter-node message related to MDT configuration.
In addition, the specification 37.230 provides the stage-2 description of MDT for UTRA and EUTRA. This can be extended to also include the NR related stage-2 description for the MDT.

[bookmark: _Toc525893750][bookmark: _Toc525894030][bookmark: _Toc525942719]Add NR to the title of the stage-2 description of MDT in 37.320 and include sections related to NR is 37.320.
Mobility robustness 
Mobility robustness related enhancements added in the LTE specification provides vital information to the network node about the reason for failure and the UE behaviour upon declaring failure. This information is used by the network to enhance the handover related parameters.
As part of the mobility robustness study in LTE, HANDOVER REPORT message has been standardized. This message provides the information related to what type of failure the UE experienced (too early handover, too late handover, handover to wrong cell…), the source cell, re-establishment cell, mobility information, detailed RLF report etc. All these parameters need to be supported in NR as well. Therefore, we propose to include  HANDOVER REPORT IE in NR and use LTE as the baseline for the fields in the IE. NR specific failure causes, if any, and other NR specific fields can be added as part of the work item.
9.1.2.19	HANDOVER REPORT
This message is sent by the eNB1 to report a handover failure event or other critical mobility problem.
Direction: eNB1  eNB2.
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality
Message Type
M

9.2.13

YES
ignore
Handover Report Type
M

ENUMERATED (HO too early, HO to wrong cell, …, InterRAT ping-pong)

YES
ignore
Handover Cause
M

Cause
9.2.6
Indicates handover cause employed for handover from eNB2
YES
ignore
Source cell ECGI
M

ECGI
9.2.14
ECGI of source cell for handover procedure (in eNB2)
YES
ignore
Failure cell ECGI
M

ECGI 
9.2.14
ECGI of target cell for handover procedure (in eNB1)
YES
ignore
Re-establishment cell ECGI
C-
ifHandoverReportType HoToWrongCell

ECGI 
9.2.14
ECGI of cell where UE attempted re-establishment
YES
ignore
Target cell in UTRAN
C-
ifHandoverReportType InterRATpingpong

OCTET STRING
Encoded according to UTRAN Cell ID in the Last Visited UTRAN Cell Information IE, as defined in in TS 25.413 [24]
YES
ignore
Source cell C-RNTI
O

BIT STRING (SIZE (16))
C-RNTI allocated at the source eNB (in eNB2) contained in the AS-config (TS 36.331 [9]).
YES
ignore
Mobility Information
O

BIT STRING (SIZE (32))
Information provided in the HANDOVER REQUEST message from eNB2.
YES
ignore
UE RLF Report Container
O

OCTET STRING
The UE RLF Report Container IE received in the RLF INDICATION message.
YES
ignore
UE RLF Report Container for extended bands
O

OCTET STRING
The UE RLF Report Container for extended bands IE received in the RLF INDICATION message.
YES
ignore


[bookmark: _Toc502931804][bookmark: _Toc502953347][bookmark: _Toc502953535][bookmark: _Toc502953579][bookmark: _Toc502953599][bookmark: _Toc503171546][bookmark: _Toc503171550][bookmark: _Toc525212325][bookmark: _Toc525282358][bookmark: _Toc525748035][bookmark: _Toc525805529][bookmark: _Toc525840082][bookmark: _Toc525880675][bookmark: _Toc525893752][bookmark: _Toc525894032][bookmark: _Toc525942720]Handover Report message is supported in NR.
[bookmark: _Toc525805530][bookmark: _Toc525840083][bookmark: _Toc525880676][bookmark: _Toc525893753][bookmark: _Toc525894033][bookmark: _Toc525942721]LTE is taken as the baseline for Handover Report message.
[bookmark: _Toc525805531][bookmark: _Toc525840084][bookmark: _Toc525880677][bookmark: _Toc525893754][bookmark: _Toc525894034][bookmark: _Toc525942722]RAN3 to study NR specific enhancements of the Handover Report message.
Radio link failure related detailed reporting is not supported by the NR UEs. It is an essential part of the coverage indication to the OAM and thus we propose to send an LS to RAN2 to confirm the support of detailed RLF reporting for NR UEs in rel-16.
[bookmark: _Toc525893751][bookmark: _Toc525894031][bookmark: _Toc525942723]Send an LS to RAN2 to confirm that the detailed RLF reporting will be supported in Rel-16 for NR UEs.
Network energy efficiency solutions
As part of the network energy efficiency solution, cell activation feature was introduced. This allows for the cells (especially small cells) to be in sleep mode and the neighboring nodes can request the cell in sleep mode to wake up only when there are UEs that require to perform measurements on the sleeping cell. In NR, considering there will be many mid band and high band cells providing capacity boost, it makes sense to support similar network energy efficient solutions.
[bookmark: _Toc525893755][bookmark: _Toc525894035][bookmark: _Toc525942724]Network energy efficiency related SON solutions are supported in NR.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc502931810][bookmark: _Toc502953352][bookmark: _Toc502953538][bookmark: _Toc502953582][bookmark: _Hlk508794470]In this contribution, the following observation is captured:
1. It is reasonable to extend the MDT related logging in inactive state of NR, however this is handled in RAN2 and there is no impact on RAN3.
In this contribution, the following proposals are captured:
Proposal 1	Support MDT logging and inter-node MDT information/configuration exchange in RRC CONNECTED and RRC IDLE mode in NR.
Proposal 2	Add NR to the title of the stage-2 description of MDT in 37.320 and include sections related to NR is 37.320.
[bookmark: _GoBack]Proposal 3	Handover report message is supported in NR.
Proposal 4	LTE is taken as the baseline for Handover Report message.
Proposal 5	RAN3 to study NR specific enhancements of the Handover Report message.
Proposal 6	Send an LS to RAN2 to confirm that the detailed RLF reporting will be supported in Rel-16 for NR UEs.
Proposal 7	Network energy efficiency related SON solutions are supported in NR.


