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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
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3
Rationale
In the baseline CR R3-201610 [2], RAN3 has added the following SON features to support MRO:
· 15.X.2.6 
O&M Requirements

All automatic changes of the HO and/or reselection parameters for mobility robustness optimisation shall be within the range allowed by OAM.

The following control parameters shall be provided by OAM to control MRO behaviour:

-
Maximum deviation of Handover Trigger

This parameter defines the maximum allowed absolute deviation of the Handover Trigger, from the default point of operation defined by the parameter values assigned by OAM.

-
Minimum time between Handover Trigger changes

This parameter defines the minimum allowed time interval between two Handover Trigger change performed by MRO. This is used to control the stability and convergence of the algorithm.

· 15.X.2
Support for Mobility Robustness Optimization

15.X.2.1
General

Mobility Robustness Optimisation aims at detecting and enabling correction of following problems:

-
Connection failure due to intra-system or inter-system mobility;

-
Inter-system Unnecessary HO (too early inter-system HO from NR to E-UTRAN with no radio link failure);

-
Inter-system HO ping-pong.

This contribution proposes changes to MRO use case, requirements, information, and procedure in TS 28.313 [1] to support RAN3’s SON features.
4
Detailed proposal
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6.1.1
Distributed SON management

6.1.1.2
MRO (Mobility Robustness Optimisation)

REQ-MRO-FUN-1 The producer of provisioning MnS should have a capability allowing the MnS consumer to set the targets, HO parameter ranges, and control parameters for MRO function.
REQ-MRO-FUN-2 The producer of provisioning MnS should have a capability allowing the MnS consumer to collect the handover related performance measurements that are used to evaluate the MRO performance.
REQ-MRO-FUN-3 The producer of provisioning MnS should have a capability allowing the MnS consumer to enable or disable the MRO function.
REQ-MRO-FUN-4 The producer of provisioning MnS should have a capability allowing the MnS consumer to update the targets, ranges, and control information for MRO function.
	Next modified section


6.4
Use cases

6.4.1
Distributed SON management

6.4.1.2
MRO (Mobility Robustness Optimisation)

	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To automatically configure the handover parameters in cells in order to improve the handover performance.
	

	Actors and Roles
	D-SON management function to support MRO function.


	

	Telecom resources
	· gNB;

· The producer of provisioning MnS
	

	Assumptions
	N/A
	

	Pre-conditions
	· 5G NR cells are in operation.

· MRO is in operation.
	

	Begins when 
	The D-SON management decides to enable MRO function.
	

	Step 1 (M)
	The D-SON management function requests the producer of provisioning MnS to set the targets, HO parameter ranges, and control information (e.g. Maximum deviation of Handover Trigger, Minimum time between Handover Trigger changes) for the MRO function.
	

	Step 2 (M)
	The D-SON management function requests the producer of provisioning MnS to enables the MRO function.
	

	Step 3 (M)
	The MRO function detects handover issues (e.g. too late HO, too early HO and HO to a wrong cell) in intra-RAT or inter-RAT mobility by analyzing reports from UEs and network side information, and acts to mitigate the HO issues by adjusting HO related parameters.
	

	Step 4 (M)
	The D-SON management function collects MRO related measurements, and analyzes them to evaluate the MRO performance.
	

	Step 5 (M)
	The D-SON management function performs the following action, if the MRO performance does not meet the target: 

1.  Update the targets for MRO function.
2.  Update the ranges for MRO function.
3.  Update the control information for MRO function.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The MRO performance has been optimized.
	

	Traceability 
	REQ-MRO-FUN-1, REQ- MR-FUN-2, REQ-MRO-FUN-3, REQ-MRO-FUN-4
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7.1.2
MRO (Mobility Robustness Optimisation)
7.1.2.1
MnS component type A
	MnS Component Type A
	Note

	Operations defined in clause 5 of TS 28.532 [3]:

- getMOIAttributes operation

- modifyMOIAttributes operation

- notifyMOIAttributeValueChange operation
	It is supported by Provisioning MnS for NF, as defined in 28.531 [11].

	Operations defined in clause 11.3.1.1.1 in TS 28.532 [3] and clause 6.2.3 of TS 28.550 [12]:

- notifyFileReady operation
- reportStreamData operation
	It is supported by Performance Assurance MnS for NFs, as defined in 28.550 [12].


7.1.2.2
MnS Component Type B definition

7.1.2.2.1
Targets information
The targets of MRO are shown in the Table 7.1.2.2.1-1.

Table 7.1.2.2.1-1.  MRO targets

	Target Name
	Definition
	Legal Values

	Total handover failure rate
	(the number of failure events related to handover) / (the total number of handover events)
	[0..100] in unit percentage

	Total intra-RAT handover failure rate
	(the number of failure events related to intra-RAT handover) / (the total number of handover events)
	[0..100] in unit percentage

	Intra-RAT too early handover failure rate
	(the number of too early handover failure events related to intra-RAT handover) / (the total number of handover events)
	[0..100] in unit percentage

	Intra-RAT too late handover failure rate
	(the number of too late handover failure events related to intra-RAT handover) / (the total number of handover events)
	[0..100] in unit percentage

	Intra-RAT handover to wrong cell failure rate
	(the number of handover to wrong cell failure events related to intra-RAT handover) / (the total number of handover events)
	[0..100] in unit percentage

	Total inter-RAT handover failure rate
	(the number of failure events related to inter-RAT handover) / (the total number of handover events)
	[0..100] in unit percentage

	Inter-RAT too early handover failure rate
	(the number of failure events related to inter-RAT too early handover) / (the total number of handover events)
	[0..100] in unit percentage

	Inter-RAT too late handover failure rate
	(the number of failure events related to inter-RAT too late handover) / (the total number of handover events)
	[0..100] in unit percentage

	Inter-RAT unnecessary handover failure rate
	(the number of failure events related to inter-RAT unnecessary handover) / (the total number of handover events)
	[0..100] in unit percentage

	Inter-RAT ping-pong handover failure rate
	(the number of failure events related to inter-RAT ping-pong handover) / (the total number of handover events)
	[0..100] in unit percentage


7.1.2.2.2
Control information
The parameter is used to control the MRO function.

	Control parameter
	Definition
	Legal Values

	MRO function control
	This attribute allows the operator to enable/disable the MRO functionality. See attribute mroControl in TS 28.541 [13].

	Boolean

On, off

	Maximum deviation of Handover Trigger
	This parameter defines the maximum allowed absolute deviation of the Handover Trigger, from the default point of operation (see TS 38.300 [7]).
	

	Minimum time between Handover Trigger changes
	This parameter defines the minimum allowed time interval between two Handover Trigger change performed by MRO. This is used to control the stability and convergence of the algorithm (see TS 38.300 [7]).
	


7.1.2.2.3
Parameters to be updated
Table 7.1.2.2.3-1 and Table 7.1.2.2.3-2 summarise the handover parameters as defined in TS 38.331 [9].

Table 7.1.2.2.3-1.  Handover parameters for intra-RAT handovers

	Event
	Summary
	Tunable parameters

	A1
	Serving becomes better than threshold
	Ms, Hys, Thresh, Ms, Hys

	A2
	Serving becomes worse than threshold
	Ms, Hys, Thresh, Ms, Hys

	A3
	Neighbour becomes offset better than SpCell
	Mn, Mp, Ofn, Ocn, Ofp, Ocp, Hys, Off

	A4
	Neighbour becomes better than threshold
	Mn, Ofn, Ocn, Hys, Thresh

	A5
	SpCell becomes worse than threshold1 and neighbour/SCell becomes better than threshold2
	Mn, Mp, Ofn, Ocn, Hys, Thresh1, Thresh2

	A6
	Neighbour becomes offset better than SCell
	Mn, Ms, Ocn, Ocs, Hys, Off


Table 7.1.2.2.3-2.  Handover parameters for inter RAT handover

	Event
	Summary
	Tunable parameters

	B1
	Inter RAT neighbour becomes better than threshold
	Mn, Ofn, Ocn, Hys, Thresh

	B2
	PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2
	Mp, Mn, Ofn, Ocn, Hys, Thresh1, Thresh2


The ranges of handover parameters to be updated by the MRO are shown in the Table 7.1.2.2.3-3:
Table 7.1.2.2.3-3.  Ranges of handover parameters
	Control parameters
	Definition
	Legal Values

	A1 threshold RSRP range
	The range of RSRP Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A1.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	A1 threshold RSRQ range 
	The range of RSRQ Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A1.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	A1 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A1 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	A2 threshold RSRP range
	The range of RSRP Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A2.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	A2 threshold RSRQ range 
	RSRQ Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A2.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	A2 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A2 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	A3 offeset RSRP range
	The range of RSRP offset as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A3.

Allowed value -0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30

	A3 offeset RSRQ range 
	The range of RSRQ offset as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A3.

Allowed value -0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30

	A3 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A3 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	A4 threshold RSRP range
	The range of RSRP Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A4.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	A4 threshold RSRQ range 
	The range of RSRQ Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A4.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	A4 hysteresis range
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A4 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	A5 threshold1 RSRP range
	The range of RSRP Threshold1 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A5.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	A5 threshold1 RSRQ range 
	The range of RSRQ Threshold1 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A5.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	A5 threshold2 RSRP range
	The range of RSRP Threshold2 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A5.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	A5 threshold2 RSRQ range 
	The range of RSRQ Threshold2 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A5.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	A5 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A5 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	A6 offeset RSRP range
	The range of RSRP offset as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A6.

Allowed value -0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30

	A6 offeset RSRQ range 
	The range of RSRQ offset as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event A6.

Allowed value -0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30

	A6 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for A6 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	B1 threshold RSRP range
	The range of RSRP Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B1.

Allowed value 0..97, mapping to the range of 140 dBm to -44 dBm with 1 dB resolution (see clause 9.1.4 in TS 36.133 [e]) 
	0,,96 - 1..97

	B1 threshold RSRQ range 
	The range of RSRQ Threshold as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B1.

Allowed value 0..34, mapping to te range of -19.5 dB to -3 dB with 0.5 dB resolution (see clause 9.1.7 in TS 36.133 [e])
	0,,33 - 1..34

	B1 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for B1 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 

	B2 threshold1 RSRP range
	The range of RSRP Threshold1 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B2.

Allowed value 0..127, mapping to the range of -156 dBm to -31 dBm with 1 dB resolution (see clause 10.1.6 in TS 38.133 [x]) 
	0,,126 - 1..127

	B2 threshold1 RSRQ range 
	The range of RSRQ Threshold1 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B2.

Allowed value 0..127, mapping to te range of -43 dB to 20 dB with 0.5 dB resolution (see clause 10.1.11 in TS 38.133 [x])
	0,,126 - 1..127

	B2 threshold2 RSRP range
	The range of RSRP Threshold2 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B2.

Allowed value 0..97, mapping to the range of 140 dBm to -44 dBm with 1 dB resolution (see clause 9.1.4 in TS 36.133 [e]) 
	0,,96 - 1..97

	B2 threshold2 RSRQ range 
	The range of RSRQ Threshold2 as defined in reportConfigNR in TS 38.331 [9] that is used as handover triggering condition for event B2.

Allowed value 0..34, mapping to te range of -19.5 dB to -3 dB with 0.5 dB resolution (see clause 9.1.7 in TS 36.133 [x])
	0,,33 - 1..34

	B2 hysteresis range
	The range of the hysteresis parameter as defined in reportConfigNR in TS 38.331 [9] for B2 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..29 – 1..30 


7.1.2.3
MnS Component Type C definition

7.1.2.3.1
Performance measurements
Performance measurements related MRO are captured in Table 7.1.2.3.1-1:

Table 7.1.2.3.1-1.  MRO related performance measurements

	Performance measurements
	Description
	Related targets

	Number of handover events
	Includes all successful and unsuccessful handover events (see clause 5.1.1.6 in TS 28.552 [5]). 
	Total handover failure rate

	Number of handover failures
	Includes unsuccessful handover events with failure causes (see clause 5.1.1.6 in TS 28.552 [5]).
	Total handover failure rate

	Number of intra-RAT handover events
	Includes all successful and unsuccessful intra-RAT handover eventsl
	Total intra-RAT handover failure rate

	Number of intra-RAT handover failures
	Includes unsuccessful intra-RAT handover events with failure causes.
	Total intra-RAT handover failure rate

	Number of inter-RAT handover events
	Includes all successful and unsuccessful inter-RAT handover events. 
	Total inter-RAT handover failure rate

	Number of inter-RAT handover failures
	Includes unsuccessful inter-RAT handover events with failure causes.
	Total inter-RAT handover failure rate

	Number of inter-RAT too early handover failures
	Detected when an RLF occurs after the UE has stayed for a long period of time in the cell.
	Intra-RAT too early handover failure rate

	Number of intra-RAT too late handover failures
	Detected when an RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure.
	Intra-RAT too late handover failure rate

	Number of intra-RAT handover failures to wrong cell
	Detected when an RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure.
	Intra-RAT handover to wrong cell failure rate

	Number of inter-RAT too early handover failures
	Detected when an RLF occurs after the UE has stayed in an E-UTRAN cell which connects with 5GC for a long period of time.
	Inter-RAT too early handover failure rate

	Number of inter-RAT too late handover failures
	Deteccted when an RLF occurs shortly after a successful handover from an E-UTRAN cell which connects with EPC to a target cell in a E-UTRAN cell which connects with 5GC.
	Inter-RAT too late handover failure rate

	Number of unnecessary handover to another RAT
	Detected when a UE is handed over from NG-RAN to other system (e.g. UTRAN) even though quality of the NG-RAN coverage was sufficient for the service used by the UE.
	Inter-RAT unnecessary handover failure rate

	Number of inter-RAT handover ping pong
	Detected when an UE is handed over from a cell in a source system (e.g. NG-RAN) to a cell in a target system different from the source system (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source system, while the coverage of the source system was sufficient for the service used by the UE.
	Inter-RAT ping-pong handover failure rate
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8
SON procedures

8.2
Distributed SON management

8.2.2
MRO (Mobility Robustness Optimisation)
Figure 8.2.2-1 depicts a procedure that describes how D-SON management function can manage the MRO function. It is assumed that the D-SON management function has consumed the performance assurance MnS to create PM jobs to collect handover related measurements.
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Figure 8.2.2-1: MRO procedure
1. The D-SON management function consumes the provisioning MnS with modifyMOIAttributes operation (see clause 5.1.3 in TS 28.532 [3]) to configure targets for the MRO function.

1.a The provisioning MnS sets the targets for MRO function (NOTE). 
2. The MRO management function consumes the management service for NF provisioning with modifyMOIAttributes operation to configure the ranges of handover parameters. 
2.a The MnS of provisioning sets the ranges for MRO function (NOTE).
3. The MRO management function consumes the management service for NF provisioning with modifyMOIAttributes operation to configure the MRO control parameters (e.g. Maximum deviation of Handover Trigger, Minimum time between Handover Trigger changes). 
2.a The MnS of provisioning sets the MRO control parameters for MRO function (NOTE).
4. The D-SON management function consumes the NF provisioning MnS with modifyMOIAttributes operation to enable the MRO function for a given NR cell. 
3.a The provisioning MnS enables the MRO function (NOTE).
5. The MRO function receives MRO information reports from UE(s), and analyses them to determine the actions to optimize the MRO performance.  If the performance does not meet the targets, it updates the handover parameters.
6. The D-SON management function collects MRO related performance measurements. 

7. The D-SON management function analyses the measurements to evaluate the MRO performance,

8. The D-SON management function performs one of the following actions, when the MRO performance does not meet the targets:
8.1. Consume the MnS of provisioning with modifyMOIAttributes operation to update the targets of the MRO function; 
8.1.a The MnS of provisioning updates the targets for MRO function (NOTE).
8.2. Consume the MnS of provisioning with modifyMOIAttributes operation to update the ranges of the handover parameters;

8.2.a The MnS of provisioning updates the ranges of the handover parameters (NOTE).
8.3. Consume the MnS of provisioning with modifyMOIAttributes operation to update the control parameters;

8.3.a The MnS of provisioning updates the controlparameters (NOTE).

NOTE: The interface between provisioning MnS and MRO function is not subject to standardization.
	End of modified section
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