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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

[1] 
TS 28.313 v0.1.0 “Management and orchestration; Self-Organizing Networks (SON) for 5G networks”
3
Rationale
This contribution proposes the information definition for load balancing optimization for TS 28.313 [1].
4
Detailed proposal
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7
Management services for SON

Editor’s note: this clause contains the management services for SON and definition of information, such as targets, control, parameters, and PM measurements that are needed to support SON functions.

7.1
Management services for D-SON management 

7.1.x
Management of distributed LBO
7.1.x.1
Management services
	MnS Name
	MnS Component Type A
(operations and notifications)
	MnS Component Type B
(information model)
	Note

	D-SON management
	Operations defined in clause 5 of TS 28.532 [3]:
- getMOIAttributes operation
- modifyMOIAttributes operation
- notifyMOIAttributeValueChange operation
	
	.


7.1.x.2
Information definition

7.1.x.2.1
Policy information
The policy of D-LBO function consists of targets and thresholds, as shown in Table 7.1.x.2.1-1 and Table 7.1.x.2.1-2.

Table 7.1.x.2.1-1.  LBO targets
	Target parameters
	Definition
	Legal Values

	Attempted RRC connection establishments successful rate
	Successful RRC connection establishments / Attempted RRC connection establishments
	[0..100] in unit percentage

	RRC connection re-establishment successful rate with UE context
	RRC connection re-establishment with UE context  / Number of RRC connection re-establishment attempts
	[0..100] in unit percentage

	RRC connection re-establishment successful rate without UE context
	RRC connection re-establishment without UE context  / Number of RRC connection re-establishment attempts
	[0..100] in unit percentage

	RRC connection resuming successful rate
	Successful RRC connection resuming / Number of RRC connection resuming attempts
	[0..100] in unit percentage

	Requested handover preparations failure rate
	Number of failed handover preparations / Number of requested handover preparations
	[0..100] in unit percentage

	Requested handover resource allocations failure rate
	Number of failed handover resource allocations / Number of requested handover resource allocations
	[0..100] in unit percentage

	Requested handover executions faiure rate
	Number of failed handover executions / Number of requested handover executions
	[0..100] in unit percentage

	Requested PDU Sessions setup successful rate
	Number of PDU Sessions failed to setup / Number of PDU Sessions requested to setup
	[0..100] in unit percentage


Table 7.1.x.2.1-2.  LBO thresholds
	Threshold parameters
	Definition
	Legal Values

	DL Total PRB Usage
	This attribute describes the threshold to trigger LBO function.
	[0..100] in unit percentage

	Total PRB Usage
	This attribute describes the threshold to trigger LBO function.
	[0..100] in unit percentage

	Mean virtual CPU usage
	This attribute describes the threshold to trigger LBO function.
	[0..100] in unit percentage

	Mean virtual memory usage
	This attribute describes the threshold to trigger LBO function.
	[0..100] in unit percentage

	Mean virtual disk usage
	This attribute describes the threshold to trigger LBO function.
	[0..100] in unit percentage


7.1.x.2.2
Control information
The parameter is used to control the D-LBO function.

	Control parameter
	Definition
	Legal Values

	D-LBO control
	This attribute allows authorized consumer to enable/disable the D-LBO functionality.


	Boolean

On, off


7.1.x.2.3
Performance measurements
Performance measurements related D-LBO are captured in Table 7.1.x.2.3.-1,
Table 7.1.x.2.3-1.  D-LBO related performance measurements

	Performance measurements
	Description
	Related targets

	Attempted RRC connection establishments
	Refer to clause 5.1.1.15.1 in TS 28.552 [5].
	Attempted RRC connection establishments successful rate

	Successful RRC connection establishments
	Refer to clause 5.1.1.15.2 in TS 28.552 [5].
	Attempted RRC connection establishments successful rate

	Number of RRC connection re-establishment attempts
	Refer to clause 5.1.1.17.1 in TS 28.552 [5].
	RRC connection re-establishment successful rate with UE context

	Successful RRC connection re-establishment with UE context
	Refer to clause 5.1.1.17.2 in TS 28.552 [5].
	RRC connection re-establishment successful rate with UE context

	Successful RRC connection re-establishment without UE context
	Refer to clause 5.1.1.17.3 in TS 28.552 [5].
	RRC connection re-establishment successful rate without UE context

	Number of RRC connection resuming attempts
	Refer to clause 5.1.1.18.1 in TS 28.552 [5].
	RRC connection resuming successful rate

	Successful RRC connection resuming
	Refer to clause 5.1.1.18.2 in TS 28.552 [5].
	RRC connection resuming successful rate

	Number of requested handover preparations
	Refer to clause 5.1.1.6.1.1 in TS 28.552 [5].
	Requested handover preparations failure rate

	Number of failed handover preparations
	Refer to clause 5.1.1.6.1.3 in TS 28.552 [5].
	Requested handover preparations failure rate

	Number of requested handover resource allocations
	Refer to clause 5.1.1.6.1.4 in TS 28.552 [5].
	Requested handover resource allocations failure rate

	Number of failed handover resource allocations
	Refer to clause 5.1.1.6.1.6 in TS 28.552 [5].
	Requested handover resource allocations failure rate

	Number of requested handover executions
	Refer to clause 5.1.1.6.1.7 in TS 28.552 [5].
	Requested handover executions faiure rate

	Number of failed handover executions
	Refer to clause 5.1.1.6.1.9 in TS 28.552 [5].
	Requested handover executions faiure rate

	Number of PDU Sessions requested to setup
	Refer to clause 5.1.1.5.1 in TS 28.552 [5].
	Requested PDU Sessions setup successful rate

	Number of PDU Sessions failed to setup
	Refer to clause 5.1.1.5.3 in TS 28.552 [5].
	Requested PDU Sessions setup successful rate
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7.2
Management services for C-SON

7.2.x
Centralized LBO
7.2.x.1
Management services
	MnS Name
	MnS Component Type A
(operations and notifications)
	MnS Component Type B
(information model)
	Note

	D-SON management
	Operations defined in clause 5 of TS 28.532 [3]:
- getMOIAttributes operation
- modifyMOIAttributes operation
- notifyMOIAttributeValueChange operation
Operations defined in clause 11.3.1.1.1 in TS 28.532 [3] and clause 6.2.3 of TS 28.550 [x]:
- notifyFileReady operation
- reportStreamData operation
	
	.


7.2.x.2
Information definition

7.2.x.2.1
Control information
The parameter is used to control the C-LBO function.

	Control parameter
	Definition
	Legal Values

	C-LBO control
	This attribute allows authorized consumer to enable/disable the C-LBO functionality.


	Boolean

On, off


7.2.x.2.2
Parameters to be updated

Table 7.2.x.2.2-1 and 7.2.x.2.2-2 summarize the handover parameters as defined in TS 38.331 [y].

Table 7.2.x.2.2-1 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 7.2.x.2.2-2 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 parameters to be updated by the MRO are shown in the 7.2.x.2.2-3:

Table 7.2.x.2.2-3 Handover parameters 

	Control parameters
	Definition
	Legal Values

	A1 threshold RSRP
	· RSRP Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	A1 threshold RSRQ 
	· RSRQ Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

	A1 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for A1 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A2 threshold RSRP 
	· RSRP Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	A2 threshold RSRQ 
	· RSRQ Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

	A2 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for A2 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A3 offeset RSRP 
	· RSRP offset as defined in reportConfigNR in TS 38.331 [y] that is used as handover triggering condition for event A3.

Allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A3 offeset RSRQ 
	· RSRQ offset as defined in reportConfigNR in TS 38.331 [y] that is used as handover triggering condition for event A3.

Allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

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

	A4 threshold RSRP 
	· RSRP Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	A4 threshold RSRQ 
	· RSRQ Threshold as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

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

	A5 threshold1 RSRP 
	· RSRP Threshold1 as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	A5 threshold1 RSRQ 
	· RSRQ Threshold1 as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

	A5 threshold2 RSRP 
	· RSRP Threshold2 as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	A5 threshold2 RSRQ 
	· RSRQ Threshold2 as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

	A5 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for A5 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A6 offeset RSRP 
	· RSRP offset as defined in reportConfigNR in TS 38.331 [y] that is used as handover triggering condition for event A6.

Allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A6 offeset RSRQ 
	· RSRQ offset as defined in reportConfigNR in TS 38.331 [y] that is used as handover triggering condition for event A6.

Allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	A6 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for A6 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	B1 threshold RSRP 
	· RSRP Threshold as defined in reportConfigNR in TS 38.331 [y] 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,,97

	B1 threshold RSRQ 
	· RSRQ Threshold as defined in reportConfigNR in TS 38.331 [y] 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,,34

	B1 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for B1 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30

	B2 threshold1 RSRP 
	· RSRP Threshold1 as defined in reportConfigNR in TS 38.331 [y] 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 [d]) 
	0,,127

	B2 threshold1 RSRQ 
	· RSRQ Threshold1 as defined in reportConfigNR in TS 38.331 [y] 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 [d])
	0,,127

	B2 threshold2 RSRP 
	· RSRP Threshold2 as defined in reportConfigNR in TS 38.331 [y] 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,,97

	B2 threshold2 RSRQ 
	· RSRQ Threshold2 as defined in reportConfigNR in TS 38.331 [y] 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 [e])
	0,,34

	B2 hysteresis 
	The hysteresis parameter as defined in reportConfigNR in TS 38.331 [y] for B2 event. The allowed value 0..30 times 0.5 dB to get the actual value.
	0..30


7.2.x.2.3
Performance measurements
Performance measurements consists of load related measurements, and C-LBO performance related measurements, as shown in Table 7.2.x.2.3-1 and Table 7.2.x.2.3-2,

Table 7.2.x.2.3-1.  Load related measurements

	Performance measurements
	Description
	Note

	DL Total PRB Usage
	The total usage (in percentage) of physical resource blocks (PRBs) on the downlink, Refer to clause 5.1.1.2.1 in TS 28.552 [5].
	

	UL Total PRB Usage
	The total usage (in percentage) of physical resource blocks (PRBs) on the uplink, Refer to clause 5.1.1.2.1 in TS 28.552 [5].
	

	Mean virtual CPU usage
	Refer to clause 5.7.1.1.1 in TS 28.552 [5].
	

	Mean virtual memory usage
	Refer to clause 5.7.1.2.1 in TS 28.552 [5].
	

	Mean virtual disk usage
	Refer to clause 5.7.1.3.1 in TS 28.552 [5].
	

	Mean number of RRC Connections
	Refer to clause 5.1.1.4.1 in TS 28.552 [5].
	


Table 7.2.x.2.3-2.  C-LBO performance related measurements

	Performance measurements
	Description
	Note

	Mean number of RRC Connections
	Refer to clause 5.1.1.4.1 in TS 28.552 [5].
	

	Attempted RRC connection establishments
	Refer to clause 5.1.1.15.1 in TS 28.552 [5].
	

	Successful RRC connection establishments
	Refer to clause 5.1.1.15.2 in TS 28.552 [5].
	

	Number of RRC connection re-establishment attempts
	Refer to clause 5.1.1.17.1 in TS 28.552 [5].
	

	Successful RRC connection re-establishment with UE context
	Refer to clause 5.1.1.17.2 in TS 28.552 [5].
	

	Successful RRC connection re-establishment without UE context
	Refer to clause 5.1.1.17.3 in TS 28.552 [5].
	

	Number of RRC connection resuming attempts
	Refer to clause 5.1.1.18.1 in TS 28.552 [5].
	

	Successful RRC connection resuming
	Refer to clause 5.1.1.18.2 in TS 28.552 [5].
	

	Number of requested handover preparations
	Refer to clause 5.1.1.6.1.1 in TS 28.552 [5].
	

	Number of failed handover preparations
	Refer to clause 5.1.1.6.1.3 in TS 28.552 [5].
	

	Number of requested handover resource allocations
	Refer to clause 5.1.1.6.1.4 in TS 28.552 [5].
	

	Number of failed handover resource allocations
	Refer to clause 5.1.1.6.1.6 in TS 28.552 [5].
	

	Number of requested handover executions
	Refer to clause 5.1.1.6.1.7 in TS 28.552 [5].
	

	Number of failed handover executions
	Refer to clause 5.1.1.6.1.9 in TS 28.552 [5].
	

	Number of PDU Sessions requested to setup
	Refer to clause 5.1.1.5.1 in TS 28.552 [5].
	

	Number of PDU Sessions failed to setup
	Refer to clause 5.1.1.5.3 in TS 28.552 [5].
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